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SCIENTIFIC  OPINION, 


WEDNBSDAY,  JANUARY  6,  1: 


OUB  PA8T  AND   ODB  FUTURE, 

;T  tbe  commencement  of  a  New  Tear 

it   inay     not   be    ont   of  place  to 

point  ont  ta  onr  readerH  what  we 

bave  doue  in  the  Faat  and  what  we 

hope  to  do  in  the  Fatare.     Tfaia  ïb 

the  more  neoessarj  becanse  sîdcq 

tbe  commencement  of  onr  career 

we  bave  been  réticent  of  odt  own 

ncliicretnentH;   and,   thongh  we  bave  nerer 

faik'J  tii  show  ooneWes  independent  of  bH 

cliquer  and  parties,  we   haro  alao  abstained 

frotii  tbatâonriehof  trnmpetsbj  which  some 

of  our  contemponriea  we»  beralded,  and 

vihich    tbej  eyen    etiU  app«ar  with  littl« 

modesty  and  leas  good  taat«  to  iudnlge  in. 

^   '    wo  oannot,  in  aîmple  juatice  to  «nr- 

I    and  ODT  labonra,  omit  to  refer  to 

we  bave  done  to  eotablisb  tbia  joarnol 

:a    leadîng    weehlj    repreaentative    of 

Science. 

Let  na  tben  indicate  briefly  what  we  bave  attempted,  toward 
fnlfiUing  the  scheme  which  we  originaUj  laid  down  for  onr- 
Belvea  ;  and  whicb.with  more  aerrilitj  than  esaetneM,  haabeen 
adopted  in  other  qnart^rs.  In  the  extracted  articles  whioh 
oecnpy  tbe  firet  part  of  onr  jooroal  we  hâve,  to  the  beet 
of  onr  jndgtnent,  aelected  from  ail  loaree*  tboM  pnpera 
whicb,  from  their  intrinûo  excellence  or  their  relatîoB  to  ear- 
rent  theory,  appeared  beat  to  represeiit  tbe  labonra  of  tlke  time. 
To  effeot  Ûiia  with  abaolnte  completeneaa  woald  be,  indeed,  a 
Hercntean  taak  ;  bnt  we  tmat,  if  we  may  jadge  from  the  good 
opinion  of  both  Sogliah  and  Foreign  correcpondents,  tbat  onr 
efibrta  hâve  not  been  nnattended  witb  sncceaa.  We  believe 
tbat  tboae  who  will  oursorily  glanée  at  onr  original  article!  ia 
tbe  last  two  volnmea  will  find  among  tbem  some  commnnioa- 
tione  of  sterling  vaine  npon  every  fact  and  diacorerj  wfaicb 
faaa  characterized  tbe  jear's  progreea.  Bnt  we  bave  not 
■implj  been  cbronioleTB.  In  onr  Leading  Articles  we 
hft?e  temperately,  and  witbont  the  inSnence  of  eitber  per- 
Boasion  or  threat  &om  intereeted  peraona,  diaoneaed  ail  thoae 
topica  □[  the  day  whioh  relate  to  Science  in  ita  politico-aooial 
aapecta.  Parcere  tiAJectù,  debeliare  Êuperbot,  hae  been  onr 
gniding  maiim,  and  we  hope  we  hare  been  tme  to  ît;  if  sot, 
wa  bave  failed  from  ignorance  of  the  neceasity  rather  than  from 
intention.  At  ail  events,  wa  can  boneatly  eipreea  onr  eonrio- 
tion  that  onr  labonra  in  the  caose  of  acientîfic  éducation  in 
BcbooU  and  nniferaities  bave  borne  good  fmit  in  récent 
reforma,  hopelau  ai  they  aeemed  and  aingle-handed  an  they 
were  when  firat  accompliabed.  We  bave  good  reuon  to  believe 
that  our  advooaoy  of  reformation  in  State  «nd  national  edooa- 


tion  bat  bad  an  inflnence  of  no  mean  weight  in  obtMoing  the 

Bapport  of  those  in  anthority. 

Jf,  now,  we  torn  to  the  Scientific  Literatare  of  tbe  year,  and 
aak,  What  bave  we  done  in  this  direction  P  we  can  safely 
answer  that  we  bave  not  been  remisa.  Beference  to  onr  paît 
TOlnroea  will  show  that  no  work  of  raine  faaa  been  left  unnoticed 
in  onr  CcJumna  ;  tbat  the  reviewa  hare  not  been  delayed  for 
montbii  and,  laaUy,  tbat  they  bave  beeu  unprejudiced,  and  îf 
Bometimea  brief,  at  ail  éventa  critical  and  judiclal. 

Bnt  tbere  ia  a  apeoial  featore  which  characterizes  this 
Jonrnal,  and  renders  it  above  ail  otbcra  nsefnl  to  the  atodent 
of  eoience— we  refer  to  tha  BiUiography,  In  onr  liais  of  foreign 
scientiGc  books  will  be  fonnd  tbe  title  and  pnbliaber'a  name  of 
every  work  on  science  publiabed  on  tbe  Continent  and  in 
England  and  America  ;  and  theae  liata  are  bo  earlj,  that  it 
often  happeSB  that  the  publication  of  a  Freneh  scientiRo  work 
ia  annonnced  in  theae  pagea  before  it  ia  eten  raentioned  in 
the  BoientiBc  jonmala  of  Faria.  The  Correapondence  apeake 
for  îtaelF.  We  bave  bad  occaaionally  to  admit  letters  we  shonld 
rather  bave  rejected  ;  bnt  believing  tbat  even  in  many  casea, 
wbere  nnqneetionable  rubbiab  hae  been  written,  tbore  were  a 
few  graina  of  trntb  and  aenae,  we  hâve  preferred  preterTiog  tfae 
grain  to  deatroying  the  tares  and  corn  together.  Mncb  of  onr 
Correspondence,  inclnding  communication  a  from  Darwin,  Goaae, 
Wallace,  Proctor,  Sterry  Haut,  David  Forbes,  Cborcb,  and 
others,  eontains  matter  of  tbe  ntmcst  interest  to   men   of 

In  onr  Beporta  of  Booieties  we  bave  given  am^Je,  compre- 
heneive  ehronicles  of  the  commanioatioas  to  tbe  sevwal  learned 
bodiea,  from  tbe  Royal  Society  and  Boyal  Institntîon  to  the 
Tsry  amallest  proTÎDoial  aasociation,  so  that  onr  pagea,  from  ' 
this  single  aspect,  présent  a  compilation  auch  as  no  other  work 
in  any  langnage  fnmishea  to  the  acientifio  worker.  The  Foreign 
Académies,  too,  bave  beeu  hb  thoroaghiy  represented  aa  tbe 
irregnlar  iaaue  of  their  records  permitted  ;  onr  Notices  inelode 
the  leading  learned  bodieaof  France,  Belginn],Frnssia.AnBtria, 
Basala,  Italy,  and  America  i  and  io  many  caaes  tbe  societies 
of  the  smaller  Oerman  States  bave  bad  their  more  important 
labonrs  laid  in  abatract  before  onr  readera.  Fiually,  onr  Notes 
and  Hemoranda,  Biary,  and  Answera  to  Correspondenie  bave 
given  BQch  gênerai  aatiBfaotion  tbat  it  ia  ueedleas  to  say  any- 
tbing  fnrtber  conceming  tbem. 

Of  OUI  fntnre  we  bave,  of  oonrae  lésa  to  say.  It  is  a  Uaak 
page,  on  which  Expérience  will  iuscribe  ita  own  taie.  So  far, 
howsTer,  as  foreeight  can  go,  we  bave  provided  for  it.  Onr 
communication  with  the  continental  Académies  is  now  Srmly 
establÏBhed.  Onr  correspondeuta  in  tbe  chief  cities  aireadj  bave 
promiaed  us  to  eiert  tbemaelvea  to  keep  ub  au  courant  of  foreign 
ecîentifio  progresa,  Uuder  tbe  title  of  "  The  Week  "  ne  bave 
opeued  a  spécial  department,  in  which  the  "  newa  "  of  tbe  w^ek 
alone  will  find  a  place,  and  in  which  the  goaaip  and  on  dit  of  tbe 
world  of  âoûnoe  wiU  t>a  tborongbij  written  down  for  tbe  benefit 
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of  those  who  oare  for  it.  To  do  more  jastice  to  the  inoreasiog 
demands  of  Science  we  hâve  increased  the  BÎze  of  onr  Joarnal, 
and  bj  new  typographical  arrangements  are  enabled  to  présent 
our  readers  with  printed  matter  whîch,  as  mère  printed  matter 
alone,  is  not  offensive  to  the  sensés.  And  lastlj,  we  bave  laid 
our  plans  for  a  more  thorough  and  attractive  séries  of  illastra- 
tions  even  tban  those  we  bave  bitberto  given. 

With  offers  of  belp  from  ail  qnarters,  with  the  renewed 
expression  of  the  good  opinion  of  our  old  friends  and  the 
assurance  of  support  from  our  new  ones,  and,  finallj,  with 
the  mens  conscia  recti, — in  that  we  bave  not  made  vast  promises 
and  not  fnlfiUed  tbf^m,  that  our  prospectus  bas  not  been  a 
mère  windbag,  and  that  what  we  bave  found  to  do  we  bave 
doue  with  our  might, — we  feel  confident  of  our  future  welfare 
as  we  are  grateful  to  our  early  advocates  for  their  past 
assistance. 


I 
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E  bave  to  record  the  deatb  of  two  very  well  known  and 
distinguisbed  foreign  men  of  science.  M.  Alex. 
Joacbim  Erdmann,  one  of  the  first  of  Swedisb  geo- 
logists,  who  died  at  tbe  âge  of  fifty-five  ;  and  M.  Galy- 

Gazalat,  tbe  great  Frencb  engineer,  who  died  last  week  in  Paris 

at  tbe  ripe  âge  of  seventy-seven  years. 

The  Dunkirk  Society  for  the  Encouragement  of  Sciences, 
offers  a  prize  of  200f.  for  tbe  best  Memoir  "  on  the  Fauna  of 
Maritime  Flanders."  The  district  incladed  being  tbe  région 
embraced  in  tbe  arrondissement  of  Dunkerque  and  Hazebrouck. 
The  essayist  may  sélect  either  tbe  birds,  insecte,  or  moUnsks. 
The  memoir  must  be  sent  in  to  tbe  Secretary  before  tbe  Ist  of 
July,  and  must  bear  attacbed  to  it  a  device,  and  a  sealed 
envelope  with  tbe  writer's  name  and  address,  and  a  guarantee 
that  tbe  memoir  bas  neither  been  publisbed  nor  presented  for 
any  other  prize. 

A  GiGANTic  aërolite  is  said  to  bave  fallen  on  tbe  Table 
Mountain  at  tbe  Cape  of  GoodHopeon  tbe  27tb  of  November, 
with  an  explosion  which  was  beard  for  a  radias  of  twenty-five 
miles. 

Mr.  John  Sxua&t  Mill's  work  on  TJie  Suhjection  of  Women 
bas  been  transi ated  into  German  by  Professor  D.  A.  Beyer, 
and  is  publisbed  at  Graz  by  Pock  &  Company. 

Among  tbe  candidates  for  tbe  vacant  Professorsbip  of  Botany 
in  the  Dublin  Collège  of  Science,  the  old  Muséum  of  Irish  In- 
dustry,  are  Dr.  Perceval  Wright,  the  newly-elected  Profeesor  of 
Botany  in  Trinity  Collège  ;  Dr.  M'Nab  ;  and  Mr.  Dyer,  of  the 
Royal  Agricultural  Collège,  Cirencester.  Dr.  M'Nab  is  well 
known  as  an  accomplisbed  vegetable  histologist. 

pAorESsoR  YiRCBOw  delivered  a  lecture  at  the  first  meeting 
of  tbe  Berlin  Antbropological  Society,  which  was  beld  on  tbe 
llth  ult.  The  Professor  is  tbe  Président.  The  Yice-Presidents 
are  Dr.  Bastian,  Président  of  tbe  Grerman  Geographical  Society, 
and  Professor  Alex.  Baun  ;  tbe  Secretaries,  Professor  Hart- 
mann, Drs.  Keneth  and  Yoss  ;  and  tbe  Treasurer,  Gerichtsrath 
Deegen. 

Mb.  Bk)bebt  Mallet,  tbe  eminent  engineer,  bas  been  eleoted 
a  foreign  correspondent  in  the  physioal  class  of  tbe  Boyal 
Society  of  Gottingen. 

Oua  contemporary,  tbe  Aihenœum  does  not  seem  bappy  in 
its  sélection  of  scientific  correspondents.  In  Saturday's  issue 
a  gentleman  named  Lake  allèges  that  be  bas  found  a  verté- 
bral column,  16  in.  long,  in  tbe  limestone  of  Cork  Harbour. 

Wc  can  only  say,  like  Dominie  Sampson,  Prodigious  ! 
« 
The  Pall  Mail  Gazette,  in  its  review  of  Guizot's  Life  of 

Calvin,  greatly  underrates  tbe   services  of  the  Physiologist 


Servetns,  and  mistakes  tbe  circnmstances  wbicb  ledtobis  being 
roasted  by  Calvin. 

A  TESTIMONIAL  is  about  to  be  presented  to  Mr.  F.  J.  Minasi, 
who,  owing  to  ill  bealtb,  is  abont  to  resign  tbe  office  of 
Secretary  to  the  Islington  Scientific  Society,  a  post  be  bas 
beld  for  six  years  with  crédit  to  bimself  and  advantage  to  the 
Society.  The  Président  beads  the  list  of  snbsoribers  with  £10, 
but  tbe  donation  of  members  is  limited  to  a  guinea.  Sub- 
scriptions  will  be  received  by  tbe  Librarian  ;  the  Treasurer  of 
the  fand,  Mr.  W.  Harvey;  or  any  meraber  of  the  gênerai 
committee,  up  to  tbe  lOth  of  Jannary,  1870,  when  tbe  com- 
mittee  will  meet  to  settle  tbe  form  of  testimonial,  and  the  mode 
of  its  présentation. 

The  Beport  of  tbe  Médical  Teacbers'  Association  shows  us 
tbat  that  body  is  deviating  from  tbe  excellent  outline  sketched 
for  it  by  its  first  président,  Mr.  J.  Simon.  We  regret  to 
perceive  this. 

An  enthusiastic  but  betorodox  amateur  astronomer,  who  is 
preparing  tbe  second  édition  of  a  scientific  work  for  tbe  press, 
asks  tbe  foUowing  question,  and  offers  tbe  munificent  reward 
of  two  guineas  for  tbe  solution  of  tbe  problem  which  so  dis- 
turbs  bis  mind.  It  reminds  us  somewbat  of  Albert  Smitb's 
inimitable  Mr.  Scattergood  : — "  If  ail  lakes,  canals,  rivers,  and 
railways  in  tbe  world  are  dead  levels  through  their  whole  ex- 
tent,  and  ail  of  them  horizontal  one  with  anotber,  how  is  this 
fact  reconcilable  with  the  generally  received  theory  of  tbe  con- 
vexity  of  the  earth's  surface  P  By  '  levels  '  are  meant  actual 
levels  as  sbown  by  tbe  théodolite  ;  by  '  horizontal  '  is  meant  as 
a  table  of  any  height  is  horizontal  to  the  floor  on  which  it 
stands.  Partial  inclines,  as  bere  and  there  on  railways,  and 
according  to  the  currents  in  rivera,  are  not  taken  into 
any  acconnt."  !  !  ! 

Portraits  of  tbe  late  Jacob  Bell  are  now  ready  for  delivery, 
and  may  be  bad  on  application  to  Mr.  E.  Bremridge,  17, 
Bloomsbnry -square,  W.C.  The  engraving  is  by  Mr.  Thomas 
Landseer,  from  tbe  painting  by  Sir  Edwin. 

"  Speculating  in  a  Mummy  "  is  an  înteresting  letter  to 
Land  and  Water  by  Mr.  Frank  Buckland.  It  refers  to  a 
mummy  in  Jamracb's  possession,  and  which  is  snpposed  to 
bave  a  number  of  diamonds  abont  it.  Onr  readers  sbould 
consult  the  letter  for  themselves. 

Professor  Frankland  reports  that  tbe  samples  of  the  Lam- 
betb,  Chelsea,  and  East  London  Companies'  waters,  examined 
by  him  during  the  last  month,  ail  contained  living  organisms. 
Tbe  Lambeth  water  is  said  to  bave  been  "  very  tnrbid  and 
nnfit  for  domestio  use  withont  previous  filtration." 

The  Chemists*  bail  will  take  place  at  Willis's  Booms  this 
day  fortnight. 

The  first  number  of  tbe  American  Journal  of  Sijphilography 
and  Dennaiology  bas  just  appeared.  It  is  edited  by  Dr.  M.  H. 
Henry. 

Dr.  Fraser,  of  Edinburgb,  so  well  known  for  bis  numeroas 
cbemico-physiological  inquiries — especially  on  Calabar  beau — 
bas  been  eleoted  an  honorary  member  of  the  French  Thera- 
pentical  Society. 

Caicbribge  is  determined  to  give  scientific  éducation  to 
women.  A  committee  bas  been  formed  to  give  lectures  in  Lent 
Term.  This  committee  comprises  Frofessors  Adams,  C.  0. 
Babington,  Cayley,  Liveing,  and  Maurice,  and  about  twenty 
gentlemen,  Fellows  and  tutors  or  lecturers  of  their  respective 
collèges.  The  lectures  will  comprise  English  bistory,  English 
language  and  literature,  Latin,  Greek,  German,  French,  algebra, 
and  the  principles  of  arithmetio,  praotical  arithmetio,  geometry, 
logic,  politioal  eoonomy,  botany,  geology,  and  physioal  geo- 
graphy,  ohemistry,  barmony,  and  thorough  bass,  and  tbe  theory 
of  Sound  in  ite  application  to  musio.    The  fee  for  a  single 
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course  of  leoiares  will  be  one  gainea,  and  anj  women  having 
aitained  the  âge  of  aeveoteen  are  eligible  for  attendance. 

Ak  annoancement,  issaed  with  the  lasi  number  of  tbe  lîlus» 
iraiion  Horticole,  states  that  the  edîtorship  is  to  be  intmsted 
in  fatnre  to  M.  E.  André,  well  known  in  this  country  in  con- 
nection with  Seflon  Park,  Liverpoo],  an  accomplished  gardener 
and  a  practiaed  writer,  bnt,  according  to  tbe  Oardenere* 
Chronicle,  with  less  daims  as  a  botanist  than  his  predecessor, 
M.  Lemaire. 

BoTANT  snstains  a  loss  in  the  massacre  of  Dr.  Maingay,  at 
Rangoon.  Dr.  Maingaj  had  been  especiallj  engaged  in  the 
ezamination  of  the  Barmese  flora. 

Thb  Conncil  of  the  Society  of  Arts  bave  decided  to  croate  a 
new  office,  that  of  Inspecter  of  the  Educational  Department, 
and  bave  selected  for  Ûiis  appointment  Mr.  Gritchett,  who  bas 
been,  for  thirteen  years,  Assistant  Secretary.  The  latter  office 
will  not  be  filled  np. 

At  the  Massachusetts  Institnte  of  Technology  at  Bostont 
we  are  informed — as  a  proof  of  what  America  is  doing  to  eda- 
cate  her  daughters  in  science — that  half  the  laboratory  tables 
are  occnpied  by  female  stndents  of  chemistry. 

Mr.  J.  Scott  Bussell  bas  been  lectoring  before  the  Leeds 
Philosophical  Society  on  '*  Technical  Education."  Jadging,  not 
from  statistics,  bat  from  personal  interoonrse  with  other  nations, 
be  déclares  that  England  is  decidedly  inferior  to  France,  Pmssia, 
Switserland,  Belginm,  and  Holland,  in  éducation  for  practical 
pnrsuits. 

W£  last  week  referred  to  the  breach  of  faith  on  the  part  of 
the  Science  and  Art  Department  with  the  Science  teachers. 
On  Monday  week  a  meeting  of  the  oertificated  teachers  was 
held  at  Manchester,  when  it  was  resolved  to  submit  to  the 
Department  of  Science  and  Art  an  expression  of  regret  and 
disapproval  of  the  sudden  and  unanticipated  mode  in  whiob 
that  department  bas  repudiated  its  engagements  with  the 
teachers,  chiefly  with  référence  to  lectures. 

The  Bev.  (?)  W.  Bobînson  writes  a  letter  to  one  of  the  Oam- 
bridge  papers  of  Satnrday,  in  whicb  he  makes  the  following 
rather  dangerous  admission  : — "  Gonsidering  the  manner  in 
wbidiihe  history  of  création  is  interwoyen  into  one  of  the  tencom- 
mandments,  and  appealed  to  throughout  the  remainder  of  the 
Bible^  I  am  oonstrained  to  admit  unreserredly  that  unless  the 
record  in  the  first  chapter  of  Genesis  be  a  true  history  of 
création,  faith  in  the  Bible,  as  a  book  of  authority,  must  fall." 

An  amalgamation  of  the  "  Sinai  "  and  "  Palestine  "  Explo- 
ration Fnnds  bas  taken  place,  and  Mr.  Bentley  bas  been 
appointed  publisher  of  the  united  Beporis, 

Tbe  Athenœum,  in  an  appréciative  notice  of  the  Scandi- 
navian  Popuîar  Science  Beview,  attributes  the  revival  of  copper- 
plate  engraving  in  Denmark  to  Professer  Schiôdt,  who  is  an 
eminent  naturalîst. 

Becsnt  retnms  from  Naples  confirm  the  idea  conveyed  by 
our  récent  chart  of  éducation  in  Europe  ;  more  than  90  per 
cent,  of  the  population  of  Calabria  are  unable  to  read  or  write. 

Therb  is  no  longer,  we  believe,  a  hope  of  fusion  of  the 
Ethnological  and  Anthropological  Societies.  We  believe,  too, 
that  the  latter  is  still  in  pecuniary  diffioulties. 

Amono  the  subjects  chosen  for  new  prizes  by  the  Highland 
and  Agricultural  Society  is  the  "  Effect  of  tbe  Dry  Sommer  of 
1869  on  Trees  and  Sbrnbs  genera]ly  in  différent  Soils,  Situa- 
tions, and  Exposures." 

ToxicoLOGT  bas  lost  one  of  its  most  distinguished  represen- 
tativee  by  the  death  of  Dr.  Geoghegan,  of  the  Dublin  Collège 
of  Surgeons.    His  death  was  sudden. 

Thi  Freneh  Aoademy  of  Medioîne  bas  eleeted  M.  Wnrtz  ite 
▼ioe-pretiâent. 


An  interesting  and  important  arcbœological  disco7ery  bas 
been  made  at  Gythio,  in  Lacedaamonia,  consisting  of  a  cube- 
fashioned  stone,  with  five  conic  apertnres,  corresponding  to  the 
ÛYe  well-known  liquid  Greek  measures,  of  whicb  hitherto  ail 
but  the  respective  volume  was  known.  To  remove  every  doubt, 
says  the  Builder,  the  margin  of  each  is  inscribed  with  the 
corresponding  désignation. 

Intelligence  bas  been  received  at  Yenice  of  the  total  de- 
struction of  the  town  of  Santa  Maura  by  an  earthquake  at 
dawn  on  the  28th  inst.  No  particulars  are  given.  Corfu  was 
not  seriously  injured,  but  at  Santa  Maura  shocks  were  re- 
peatedly  experienced,  and  almost  the  whole  city  was  destroyed. 
A  Greek  steamer  bas  been  despatched  thither  from  Corfu  with 
engineers,  soldiers,  and  provisions. 

Mb.  Macdermott  writes  to  the  Echo  of  Monday  to  suggest 
that  the  best  fire-escape  is  a  solidly-constructed  stone  staircase. 
Tbe  suggestion  is  scientific  and  practical. 

Dr.  Lankesteb,  active  as  usual,  proposes  that  parisbes 
should  unité  in  erecting  a  common  disinfecûng  apparatus,  which 
he  describes  in  détail. 

A  SFLENDiD  meteor  was  seen  by  one  of  our  correspondents  at 
Southampton  on  this  night  week.  It  travelled  from  north  to 
south. 

All  the  evening  classes,  night  schools,  and  day  schools,  of 
the  South  London  Working  Men's  Collège  reopened  on  Monday 
last,  when  several  new  classes  commenced.  All  the  classes  and 
schools  are  open  to  women  as  well  as  men.  The  annoal  meet- 
ing of  the  members  of  the  collège  will  be  beld  on  Monday, 
January  lOth,  when  Dr.  Cobbold  will  deliver  a  lecture,  and  Sir 
John  Lubbock  will  présent  certificates  to  the  stndents  who  were 
successful  at  the  récent  examînations. 

Mb.  Williah  Blanchlet  Bte  bas  been  appointed  keeper  of 
tbe  printed  book  department  in  the  British  Muséum,  in  the 
place  of  the  late  Mr.  Thomas  Watts. 

Fboh  the  report  of  the  Chemist  to  the  Minerai  Oil  Asso- 
ciation we  learn  that  ont  of  seventy-five  samples  of  petrolenm 
purchased  at  différent  London  shops,  one-half  were  found  to 
explode  at  a  température  below  100°  Fahr.,  and  therefore 
to  corne  within  the  meaning  of  the  term  petrolenm,  and  gave 
off  an  inflammable  vapour  bdow  the  lowest  température  allowed 
by  law.  Therefore,  one-half  of  the  oil  ordinarily  sold  under 
the  names  "  crystal  oil,"  "  rock  oil,"  &c.,  is  quite  unsafe.  The 
committee  of  the  above  Association  consider  this  a  matter 
urgently  demanding  attention.  This  should  induce  readers  to 
obtain  the  apparatus  described  in  our  last. 

If  the  Bill  which  Sir  John  Gray  is  preparing  be  made  law 
next  session,  all  the  médical  corporations  in  thfl  kingdom  will 
be  practically  abolisbed.  It  proposes  a  State  examination  to 
be  beld  at  distinct  times  in  the  three  capitals. 

The  Allied  TJniversities  Club  is  an  institution  of  which  we 
bave  heard  favourable  reports,  but  of  which  we  shall  bave 
more  to  say  next  week,  à  propos  of  our  original  scheme  for  a 
Scieniific  Cluh» 

At  a  meeting  of  the  Boy  al  Agricultural  Society  of  Irdand, 
beld  at  Doblin  on  Thursday,  Sir  F.  Arthur  EInox  Gore,  Bart., 
M.P.,  was  unanimously  eleeted  Président  of  the  Society  for 
the  ensuing  year,  and  Lord  Gough  one  of  the  Yice-Presidenta 
for  the  province  of  Connaught. 

As  proof  of  the  progress  of  Science-teaching  in  schools,  we 
may  mention  that  the  Marlborongh  School  bas  introduced  a 
class  of  Physiology  with  most  excellent  results. 

A  NEW  office,  that  of  Assistant  Begistrar  to  the  TJniversity 
of  London,  bas  been  established  :  applications  will  be  received 
till  Marcb  Ist. 

At  a  récent  meeting  of  the  Conncil  of  the  Boynl  Botanio 
Sodety,  Mr.  Jamea  Decarle  Sowerby,  F.L.S.,  in  conséquence  of 
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advanced  âge,  retigned  tfae  office  of  Seoretary  ;  and  Mr.  William 
Sowerbj,  who  had  filled  the  post  of  Assifitant  Secretary  for 
many  years,  was  appointed  to  saeoeed  him.  Mr.  Sowerby  was 
one  of  tbe  original  foanders  of  the  Society,  and  was  nominated 
Seoretary  in  1839  by  the  royal  cbarter  of  incorporation.  At 
the  same  meeting  Mr.Thomas  Don  was  appointed  Snperintendent 
of  the  Society's  gardens. 

Tue  Daily  NewB  fails  to  nnderstand  why  the  galleries  at  the 
Britiub  Maaeum  shonld  be  closed  more  freqaently  than  the 
library.  Our  contemporary  should  remember  that  the  classi* 
fication  and  arrangement  of  objecte  of  art  and  soientifio  col- 
lections, on  the  one  hand,  and  of  books  on  the  other,  are  very 
différent  affairs.  A  new  beast  cannot  be  shoved  into  its  place 
with  the  same  facility  as  a  new  book. 

Professor  Mantegazza.  is  elected  to  the  new  chair  of 
Aothropology  in  the  University  of  Florence. 

Dr.  Q.  Goddard  Booers  has  obtained  the  vacant  Inspecter- 
ship  of  Public  Vaccination  nnder  the  médical  offioer  of  the 
Privy  Oonndl. 

It  has  been  resolved,  at  Lord  Kinnaird's  instance,  that 
Greenwich  time  shall  be  telegraphed  daily  to  ail  telegraph 
stations  in  England,  Scotland,  and  Wales.  AU  the  Post  Office 
clocks  will  therefore  be  regniated  by  Greenwich  every  morning. 
In  ïreland,  in  the  same  way,  Dublin  time  will  be  telegraphed 
ail  over  the  ooantry. 


ON  A  LUMP  OP  GOAL. 


BY   PROFESSOR  HUXLEY. 


HEN  we  in  the  sonth  of  England  wish  to  q>eak  of 
what  is  perfectly  superânous,  of  what  is  called  in  one 
of  the  Gharches  "a  work  of  supererogation,"  we  speak 
of  "  carrying  coals  to  Newcastle,"  and  I  shonld  bave 
thonght  that  talking  about  coal  in  Bradford  really  amonnted 
to  abont  the  same  thing,  if  it  had  not  been  that  the  topic  of  a 
Inmp  of  coal  had  been  snggested  to  me  by  the  conncil  of  the 
instituts  befbre  which  I  now  hâve  the  honour  of  lectnring.  I 
haTe  to  night  to  endeavonr  to  answer  several  questions  relating 
to  coal,  and  the  particnlar  coal  I  wish  to  speak  abont  is  that 
which,  as  I  nnderstand,  is  known  in  this  part  of  the  conntiy 
as  the  better-bed  coal.  I  imagine  my  hearers  would  be  more 
qualified  to  inform  me  than  I  to  instruct  them  on  certain  points 
regarding  this  substance,  such  as  the  varions  uses  to  which  it 
îs  applied  ;  but  the  topics  on  which  I  shall  perhaps  be  able  to 
give  them  information  are  snch  as  thèse — what  is  this  sub- 
stance, and  how  and  at  what  time  was  it  formed  P  Thèse  are 
the  questions  to  which  I  shall  address  myself  in  this  lecture. 
The  better-bed  coal,  as  I  am  told — and  I  am  indebted  for  this, 
and  mnch  other  valuable  information,  to  your  excellent  secre- 
tary, Mr.  Miall, — forms  a  bed  of  2  or  3  fl.  in  thickness,  which 
extends  over  a  considérable  area  in  this  part  of  the  country  ; 
an  area  that  I  shonld  be  nnderstatiDg  at  a  hnndred  square 
miles.  It  is  to  be  found  at  varions  distances  and  depths  from 
the  surface,  and  its  économie  value  is  very  great,  its  pnrity 
and  freedom  from  snlphnr  rendering  it  absolntely  invaln- 
able  in  the  opérations  of  the  iron-smelter.  Suppose,  by 
way  of  trying  to  find  ont  the  nature  and  properties  of 
the  better-bed  coal,  we  examine  the  surface  of  any  pièce 
simîlar  to  the  one  before  us.  We  shall,  in  the  first  place, 
notice  that  the  block  has  two  surfaces,  an  upper  and  lower 
one,  which  are  différent  to  the  rest — smoothish  and  flattish. 
Then  the  opposite  sides  are  striped  and  streaked,  and  bave 
broken  edges,  which  indicate  the  direction  of  the  layers  of  the 
coal. 

The  better-bed  coal,  therefore,  is  formed  of  a  teriee  of 
indistinct  layers,  which  are  easily  to  be  split  np.  If  we  w^re 
to  examine  the  upper  surface  of  tbe  lasipi  wa  ahpold  diaaover 


that  it  oontained  a  gpreat  nomber  of  litUe  brown  spots,  flattish 
and  line-like  in  for  m,  resembling  the  edges  of  pièces  of  money  ; 
and  on  further  examining  the  coal,  we  shonld  find  that  thèse 
spots  were  in  fact  the  edges  of  little  disks  resembling  minute 
coins.  Thèse  bodies  are  brown  in  hue,  and  differ  very 
mnch  in  colonr  from  the  rest  of  the  coal  in  whicb  they  are 
found.  I  shall  speak  of  them  as  capsules,  becanse,  if  they 
were  eut  across,  they  wonid  be  found  to  be  hoUow  and  to 
be  full  of  some  other  matter.  Thèse  bodies  were  first  brought 
to  my  notice  by  a  well-known  geologist,  Professer  Morris,  who 
pointed  out  to  me  that  great  quantities  of  tbe  coal  are  made  np 
of  thèse  minute  capsules.  Professer  Morris,  in  a  memoir  written 
thirty  years  ago,  gave  a  very  good  acconnt  of  the  form  of  thèse 
capsules  :  he  showed  that  they  had  little  irregniar  tuberdes  for 
their  surface,  and  that  on  one  side  of  each  there  was  a  three- 
rayed  crack.  This  description  was  perfectly  accnrate.  If  we  made 
a  section  of  better-bed  coal,  and  mounted  it  in  the  way  micro- 
scopists  are  accnstomed  to,  the  coal  would  become  transparent, 
and  we  should  be  able  to  see  the  structure  of  the  capsules.  On 
examination  it  would  be  found  that  each  capsule  was  a  body 
more  or  less  flattened,compoBed  of  a  yellowbituminons  substance, 
and  in  the  interior  of  which  are  a  great  nnmber  of  minute 
bodies,  generally  ronnded,  but  varied  in  shape.  The  matériel 
between  the  capsules  is  also  oomposed  of  thèse  littie  bodies, 
which,  if  magnified,  are  fonad  to  be  little  bags,  either  yellowish 
or  black  in  hue  ;  and  it  dépends  on  their  colonr  whether  that 
of  the  coal  itself  is  brown  or  black.  Ail  spécimens  of  the 
better-bed  coal  y  on  will  find  to  be  made  np  of  thèse 
capsules,  or  of  the  smaller  globules,  and  without  wishing 
to  make  any  gênerai  statement,  I  will  say  that  so  far 
as  my  investigations  bave  yet  extended,  ail  coal  of  this  kind  pos- 
sesses  this  structure,  which  is  the  property  of  a  substance 
extremely  inflammable,  like  resin,  containing  no  snlphnr,  and 
leaving  very  little  ash  when  bumt.  Thèse,  then,  are  the  data 
we  bave  to  go  upon  in  our  investigation  as  to  the  nature  of  the 
better-bed  coal,  and  the  question  is,  What  can  we  make  ont  of 
themP 

As  in  ail  inqniries,  this  dépends  on  the  amonnt  of  in- 
formation we  can  bring  to  the  investigation  ;  and  in  Uiis  case 
no  great  store  of  knowledge  is  required  to  make  the  coal  give  a 
very  distinct  and  definite  answer  as  to  its  formation.  Professer 
Morris,  thirty  years  ago,  told  ns  that  the  capsules  I  hâve 
referred  to  were  the  spore-cases  of  certain  club-mosses  and 
similar  plants;  not  species  which  exist  now,  but  which  faave 
long  been  extinct.  This  was  a  very  sagacions  suggestion,  and 
one  which  has  since  been  proved  to  be  fnlly  correct  ;  but  I  wish 
to  show  yen  the  steps  of  tiie  proof.  Starting  with  the  discovery 
of  the  capsules,  so  slow  was  the  progress  of  the  inquiry  that  it 
took  nearly  thirty  years  to  find  out  to  what  those  capsules 
belonged.  It  is  only  fonr  or  five  years  since  Mr.  Garmthers,  a 
very  able  botanist,  found  ont  thèse  bodies  in  their  naturel  posi- 
tion. He  discovered  in  the  ooal-measnres  a  little  cône,  like  a 
fir-cone,  formed,  like  snch  a  cône,  of  a  stalk  from  which  pro- 
jected  a  great  number  of  leaves,  and  on  the  upper  surface  of 
thèse  leaves  were  a  nnmber  of  bit u minons  bodies,  which  were 
identical  with  the  capsules  found  in  the  coal.  The  capsules 
were  hère  traced  to  their  source;  but  the  next  question  was — 
where  did  the  coal  come  from  P  Mr.  Garmthers,  in  hononr  of 
a  teacher  of  bis,  called  the  cone-plant  he  had  di8C0?ered 
Flemingites — not  a  very  pretty-looking  word,  and  a  oomponnd, 
in  fact,  of  good  Scotch  and  very  dnbions  Greek.  The  Flem- 
ingites is  the  only  plant,  so  far  as  I  know,  in  which  the  capsules 
hâve  been  discovered  in  their  natnral  position  ;  but  some  plants 
bave  been  discovered  in  the  better-bed  coal  which  are  closely 
aUied  with — in  fact,  identical  with — the  Flemingites,  and  of 
one  of  them,  the  Lepidodendron,  there  is  a  magnificent  spécimen 
before  me  which  bas  come  from  your  own  excellent  muséum.  We 
hâve  now,  so  to  speak,  "  earthed  "  the  capsule — ^we  hâve  traced  it 
to  bethe  prodnct  of  a  treeof  the  description  of  the  Lepidodendron. 
Bat  to  what  gxoopdoee  that  tpsebeloagp  Whaiistkeaatareof 
the  oapsnle  P     And  what  purpose  did  it  serve  P     I»  tliis  «^llBr 
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we  oan  onlj  be  goided  bj  onr  expérience  of  liviog  nature,  and 
if  we  fonnd  in  liring  nature  a  caie  of  a  plant  of  a  like  kind, 
having  a  nmilar  atmctnre  and  similar  capsules,  it  wonld.  be  a 
lafe  conclusion  to  draw  that  in  the  ancient  plant  tbe  capsules 
serred  a  precisely  similar  purpose  to  tbose  of  the  modem  one. 

Well,  this  évidence  is  fortunately  not  far  to  seek,  for  you  bave 
on  yoor  Yorksbire  moors  anj  quantitj  of  plants  of  a  precisely 
similar  cbaraeter,  wbich  anj  one  of  you  may  examine  for  bim- 
self.  Hère  is  a  spécimen  of  tbe  Lyoopodium,  or  club-moss, 
and  it  will  be  seen  tbat  it  is  of  tbe  same  cbaracter  as  tbe 
Lepidodendron  in  regard  to  its  structure,  tbongb  not  in  tbe 
détail,  and  is  fhmisbed  like  it  witb  capsules.  Not  only  so,  but 
in  tbe  capsules  of  tbe  plant  fonnd  in  tbe  coal  tbere  are,  as  I 
bave  told  you,  smaller  bodies,  tbe  diameter  of  wbicb,  wben 
measnred,  as  tbey  easily  can  be,  by  tbe  microscope,  is  found  to 
be  abont  tbe  sdren-bundredtb  part  of  an  incb.  Now,  if  I 
were  to  sbake  one  of  tbe  branobes  of  tbe  présent  club-moss,  I 
sbould  get  as  a  resuit  a  quantity  of  exceedingly  fine  powder, 
and  an  examination  of  the  structure  of  that  powder  sbows  tbat 
it  oonsists  of  minute  bodies  or  spores  similar  to  tbose  found  in 
tbe  capsules  of  tbe  coal.  fThe  resemblance  is  perfect  ;  every 
pecnliarity  of  structure  that  is  fonnd  in  the  product  of  tbe 
ancient  plant  is  also  found  in  tbe  modem  one,  and  we  bave 
abeolute  proof  tbat  tbe  Lepidodendron  of  the  coal-measures  was 
identioal  witb  tbe  modem  club-moss.  Now,  dub-moss  dust  is 
used  in  commerce  for  two  purposes,  and,  so  far  as  I  know,  for 
two  only,  wbicb  do  not  at  first  sigbt  seem  to  bave  mucb  in 
common  :  it  is  nsed  for  making  pills  and  makiog  ligbtning.  It 
is  excessively  résinons,  and  tberefore  dry,  and  repellant  of 
water,  and  that  is  wby  it  is  used  in  pills.  They  are  coated 
witb  it,  so  tbat  wben  they  bave  to  betaken  tbey  may  not  be  tasted: 
for  wben  covered  witb  this  powder,  they  go  down  dry,  wbereas 
if  tbey  got  wet,  tbey  would  leave  a  taste  in  the  montb  of  tbe 
nnfortnnate  individual  wbo  bad  to  take  them.  That  is  the 
tbeory  of  tbe  relation  of  thèse  spores  to  pills;  the 
tbeory  of  tbe  relation  of  the  spores  to  ligbtning  is  anotber 
tbing.  Probably  you  bave  ail  been  to  the  théâtre, 
and  bave  be«n  horrified  by  the  tremendous  storms  and 
flasbes  of  ligbtning  that  are  sometimes  produced  tbere. 
I  will  let  yon  bebind  the  scènes  a  little  —  the  club-moss 
powder  is  stage  ligbtning.  The  ligbtning  flasbes  of  tbeatrical 
storms  are  produced  by  passing  this  powder  throngb  a  flame  ; 
and  tbe  reason  that  it  buras  witb  sucb  rapidity  is  tbat  some 
90  per  cent,  of  it  is  a  waxy,  résinons  matter,  and  as  it  is  com- 
poseS  of  extremely  minute  bodies,  ail  of  them  catch  fire 
instantaneonsly.  If  this  be  tbe  nature,  and  thèse  tbe  pro- 
perties,  of  tbe  existing  club-moss  spores,  tbere  is  every  reason 
to  believe — nay,  there  is  positive  proof  in  the  close  correspond- 
ence  between  the  coal-plants,  sucb  as  tbe  Flemingites  and 
Lepidodendron,  and  the  Lycopodium — that  the  spores  and 
capsules  or  spore- cases  of  Uie  coal-plants  bad  the  same  pro- 
perties.  It  is  clear,  then,  that  tbe  better-bed  coal  was  made 
ont  of  notbing  more  or  less  than  tbe  spores  and  spore-cases  of 
a  gigantic  club-moss,  and  tbat  tbe  spores  and  spore-cases  of 
tbat  club-moss  were  made  up  of  the  same  compressible 
résinons  matter  as  tbose  of  the  existing  Lycopodium.  Fictnre 
to  jourselves  a  gigantic  forest  of  thèse  mosses,  eacb  as  large 
as  onr  oaks  and  elms,  and  extending  for  Heaven  knows  how 
many  miles;  eacb  of  them,  in  tbe  fruiting  senson,  covered 
witb  cônes,  every  one  of  thèse  cônes  made  np  of  bundreds  of 
leaves,  eacb  leaf  covered  witb  tbirty,  forty,  or  fifty  spore- cases, 
and  eacb  spore-case  having  its  thonsands  of  spores.  Imagine 
tkeae  great  trees  living  and  fruiting  year  after  year,  and  eacb 
year  shedding  tbeir  cônes,  ail  laden  witb  their  burden  of  spores. 
Some  of  thèse  wonld  no  doubt  be  carried  away  by  the  wind, 
otbers  would  be  destroyed  by  insecte,  but  anotîier  proportion 
would  fall  to  the  gronnd  and  accnmulate  tbere,  âge  after  âge 
and  centnry  after  century,  till  at  lengtb  tbey  lay  in  a  bed  of 
from  2  ft.  to  8  fl.  in  thickness. 

Let  08  fortber  suppose  tbat  thèse  spores  were  altered,  as  ail 
ihings  are  altered,  by  tbe  inflnenoeB  to  wbicb  tbey  would  be 


snbjected — tbat  is,  losing  more  or  less  of  tbeir  oxygen  and 
tbeir  bydrogen,  and  retaining  more  and  more  of  carbon,  until 
in  faot  tbey  were  cbanged  into  the  better-bed  coal.  Tbat, 
then,  was  the  immédiate  origin  of  tbe  better-bed  coal,  but  it 
was  only  tbe  immédiate  origin.  Tbere  yet  remains  tbe  question 
— wbere  did  ail  this  mass  of  woody  matter,  of  wbicb  tbe  coal 
is  formed,  come  from  P  And  bere  again  we  can  only  go  back  to 
tbe  analogy  of  existing  nature.  Tbe  question  résolves  itself  into 
this — What  is  the  use  of  tbe  spores  F  What  became  of  them  P 
Let  ns  consider  what  became  of  tbe  spores  of  tbe  existing 
Lycopodium  ;  not  tbe  species  of  wbicb  I  hâve  shown  you  a 
spécimen,  but  a  kind  of  tbe  spores  of  wbich  it  bas  been  found 
possible  to  trace  tbe  bistory.  Bnpposing  tbat  two  of  tbe  spores 
of  this  plant — one  of  wbicb  was  as  small  as  tbose  I  bave  de- 
scribed,  and  tbe  other  ten  times  as  large — dropped  into  a 
proper  situation,  in  a  moist,  marshy  soil,  what  became  of  them  P 
Eacb  of  tbe  spores  was  occupied  by  a  quantity  of  a  substance 
wbicb  bas  of  late  acquired  an  nnnecessary  notoriety  by  the 
name  of  "  protoplasm  " — the  essence  of  life,  of  wbicb  tbere 
is  sometbing  in  every  living  créature.  The  spores,  in  faot, 
are  the  agencies  for  the  growth  of  tbe  Lycopodium  ;  tbey  are 
not  exact ly  seeds,  but  partake  rather  of  the  nature  of  buds, 
contaioing  the  germ  of  new  plants,  and  are  detacbed  from  tbe 
parent  stem  for  tbe  production  of  them.  Every  one  of  the 
billions  of  millions  of  spores  in  the  better-bed  coal  bad  in  it  a 
particle  of  protoplasmic  substance,  wbicb  possessed  tbe  power, 
under  proper  conditions,  of  prodncing  anotber  tree.  That  was 
tbe  purpose  of  the  spores,  but  ont  of  tbe  millions  of  spores 
wbicb  were  got  rid  of  in  the  way  I  bave  mentioned  by  a  single 
tree  of  Lepidodendron  or  Flemingites,  perbaps  only  two  or 
three  fnlfilled  tbe  possibilities  that  were  in  it  ;  the  rest  went  to 
the  accumulation  tbat  ultimately  formed  tbe  better-bed  coal. 
But  under  what  circumstances  did  this  formation  take  place  P 
At  présent,  as  I  bave  said,  the  better-bed  coal  lies  at  varions 
depths  below  tbe  surface.  It  must  be  quîte  obvions  to  you 
that  if  tbe  better-bed  coal  were  tbe  accumulation  of  tbe  spores 
of  sucb  plants  as  the  Lycopodium  now  found  on  tbe  moors, 
that  plant  wbenever  it  did  grow,  could  not  bave  grown,  like  a 
mole,  underground.  But  if  it  did  not,  what  followed  ?  Wby, 
tbat  this  bed,  the  depth  of  wbich  is  from  100  to  600  fb.  below 
the  surface  of  the  eartb,  must  at  one  time  bave  been  on  tbe 
surface,  and  ail  the  immense  accumulations  of  matter  that  are 
now  over  it  could  not  at  that  time  bave  existed.  More  than 
tbat,  tbe  nature  of  tbe  substances  wbicb  are  now  under  and 
over  the  better-bed  coal  give  infallible  indications  of  the  state 
of  the  eartb  at  the  time  of  its  formation.  In  the  diagram  we 
see  a  section  of  tbe  strata  of  tbe  district,  and  tbat  underneatb 
the  better-bed  coal  is  a  layer  of  day,  of  exquisite  fineness,  and 
of  great  usefnlness  in  tbe  manufacture  of  pottery.  Above  the 
coal  is  abont  105  ft.  of  clayey  shales.  Now,  clay  is  bard  mud 
— neither  more  nor  less  than  the  wasbings  of  the  surface  of  tbe 
eartb,  carried  down  and  deposited  by  water  ;  and  wbere  tbe 
clay  is  very  fine,  you  may  be  sure  the  water  that  deposited  it 
bad  been  very  tranquil,  and  bad  not  disturbed  tbe  clay  after 
its  deposit.  Further,  yon  may  be  certain  that  wbere  clay  was 
deposited,  tbe  surface  bad  at  one  time  been  covered  witb  water. 
This  clay  contained  the  roots  or  stigmaria  of  a  plant  wbicb  is 
known  to  you  as  Sigillaria.  Bat  the  spores  wbicb  composed 
tbe  better-bed  coal  were  not  Sigillaria-spores.  Something, 
tberefore,  must  bave  taken  place  to  get  rid  of  tbe  Sigil- 
laria, and  to  convert  tbe  whole  région  into  a  place  for 
tbe  quiet  deposit  of  thèse  Lepidodendron  spores.  After 
tbat  change  there  followed  anotber,  in  wbicb  water  must 
bave  run  over  the  deposit  that  is  now  the  better-bed 
coal;  for  in  tbe  clayey  shales  whicb  form  the  bed  next 
above  this  coal  are  found  abundant  remains  of  fisbes  and  other 
créatures  wbich  are  known  to  be  fresb-water  animais.  Thèse 
facts  are  certain,  and  if  any  of  you  are  inclined  to  dispute 
them,  tbere  is  no  indirect  évidence  tbat  you  can  bring  that 
would  be  of  tbe  slightest  possible  value.  Tbe  fact  that  a 
certain  book  was  written  by  a  certain  person  is  of  no  value 
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whatever  to  affeot  ihe  dear,  nnbrokeii  évidence  of  thèse  pbj- 
BÎcal  conditions.  Above  the  sliales  ia  the  black-bed  coal, 
oontaining  a  great  amonnt  of  vegetable  matter,  wbicb  is 
différent  from  tbat  of  the  better-bed  coal.  We  are  compelled 
to  the  oonclonon  that  after  ail  that  immense  aceumolation  of 
a  hnndred  feet  of  shale,  there  was  a  stand-still,  and  then  a 
formation  of  dry  land,  the  growth  of  a  forest  oontaining 
ferns,  Calamités — a  plant  identical  with  the  common  "  horse- 
tail  "  of  to-daj  —  SigiUaria,  and  great  trees  resembling 
our  cjpresses  and  firs.  How  long  thîe  lasted  it  woald 
be  hard  to  say;  but  ail  this  was  bnt  a  fragment  of 
the  history  of  the  coal-meadures.  There  is  positive  évidence 
that  afber  this  forest  had  grown  and  decayed  the  surface  began 
to  eink  again,  and  there  were  fresh  formations  nntil  at  last 
Bomething  over  two  thonsand  feet,  speaking  very  mach  with  in 
the  mark,  of  deposite  were  accnmnlated  over  the  better-bed 
coal.  What  is  the  meaning  of  this  in  référence  to  timeP 
There  is  no  reason  to  think  that  the  végétation  of  the  Lepido- 
dendron  and  other  trees  of  that  epoch  went  on  one  partide 
faster  than  the  végétation  of  the  présent  day.  There  is  positive 
évidence  that  the  deposit  of  sand  and  shale  did  not  then  take 
place  by  other  agenoies  or  any  faster  than  it  does  at  présent,  so 
that  this  gigantic  accumulation  of  strata  is  the  record  of  time 
that  oould  not  be  tnmed  precisely  into  years  or  centuries,  but 
which  might  be  approximateîy  converted  into  years  or 
centuries. 

If  any  one  were  to  look  at  the  Great  Pyramid,  he  oould  not  say 
exactly  how  long  a  time  was  occupied  in  the  building  of  it, 
bnt  he  might  with  perfeot  certainty  say  that  it  was  not  bnilt 
in  a  day,  or  in  a  year.  It  is  just  the  same  with  the  coal- 
measnres:  the  maximum  time  of  their  formation  cannot  be 
fixed,  but  the  minimum  may  be  flxed  with  certainty.  I 
am  speaking  a  very  long  way  within  the  limit  when  I 
say  it  is  impossible  to  suppose  that  the  coal-measnres  accn- 
mnlated faster  than  at  the  rate  of  -x\fth  of  an  in.  in  a  year. 
2,000  fb.  are  equal  to  24,000  in.,  and  that  multiplied  by  ten 
gives  240,000  years.  I  am  speaking  with  excessive  modération 
when  I  fix  that  time  as  the  minimum  for  the  formation  of  the 
ooal-measures.  Then  that  was  but  a  fragment  of  geological 
time.  After  the  coal-measnres  came  many  gtganâc  strata, 
and  you  might  multiply  the  figure  of  years  I  hâve  given  by 
almoQt  any  factor  you  like  to  get  an  approximate  estimate — 
for  that  is  ail  you  can  get — of  the  time  that  bas  elapsed  since 
those  spore-cases  dropped  from  their  parent  trees,  and  the 
spores  were  aggregated  together  to  form  the  better-bed  coal. 

Looking  at  that  formation,  one  can  hardly  help  being  strnck 
with  the  prodigalîty  of  Nature.  We  find  her  erecting  an 
elaborate  séries  of  structures,  apparently  with  bnt  one  ob- 
ject  in  view  —  namely,  to  secure  the  continu ance  of  the 
Lepidodendron,  and  having  constructed  thèse,  she  threw 
them  abroad  by  millions  of  cart-loads,  and  didn't  seem 
to  care  if  one  in  a  million,  or  one  in  twenty  millions, 
performed  the  fnnctions  for  which  ail  were  intended.  You 
might  say  this  was  the  prodigality  and  wastefolness  of  Nature. 
She  accnmnlated  thèse  deposits — she  sent  them  into  the 
bowels  of  the  earth,  as  I  might  show  if  I  had  unlimited  time  at 
my  disposai,  as  she  had — she  brought  them  to  the  surface 
again — she  played  ail  manner  of  pranks  with  them.  A  great 
nnmber  of  âges  passed,  and  she  had  still  no  return  for  this  in- 
vestment  of  hers — no  interest  on  her  large  capital  embarked  in 
dub-mosses.  She  sent  them  down  to  the  bottom  of  the  earth, 
and  they  remained  without  purpose  there  :  she  put  them  into 
the  sea,  and  they  did  no  service  there,  for  no  sea-beast  would 
hâve  anything  to  do  with  them  :  finally,  she  bronght  them  to 
the  surface  again  in  England,  and  there  many  âges  passed,  and 
still  they  were  of  no  good.  Julius  Cœsar  came  and  dealt  with 
us,  some  two  thonsand  years  since,  as  we  deal  with  the  New 
Zealanders  now  :  he  came,  bringing  with  him  what  were  called 
the  blessings  of  civilization,  which  means  the  extermination,  as 
far  as  possible,  of  the  people  you  corne  to  oivilize.  Not  that 
CsBsar  ezterminated  us  by  any  means  ;  it  was  rather  the  other 


way.  In  his  time,  the  primitive  Yorkshireman,  bine  with  woad 
— and,  if  the  weather  was  anything  like  what  it  is  at  présent, 
bine  from  another  cause — wandered  about  this  part  of  the 
conntry,  and  possibly  found  ont  that  if  this  substance  was  mixed 
with  sticks  and  set  fire  to,  it  would  cook  his  food,  and  give 
warmth  to  his  body.  I  will  assume  that  Nature  had  at  last 
been  clever  enough  to  construct  a  créature  who  could  make  some 
use  of  the  store  she  had  laid  up  so  long  since  ;  she  was  beginning 
to  bave  some  little  interest  for  her  capital.  Time  passed,  and 
we  grew  to  be  the  great  people  we  were  in  the  days  of  Elizabeth, 
and  still  nothing  more  was  donc  with  the  treasure.  At  last,  in 
the  eighteenth  century,  came  James  Watt,  ont  of  whose  brain 
came  the  steam-engine  ;  and  ont  of  that  grew  the  innumerable 
branches  of  modem  industry,  some  of  which  hâve  made  York- 
shire  the  great  manufacturing  county  it  is.  AU  your  industry, 
weaith,  and  activity  hang  on,  and  are  the  resuit  of,  the 
prodigal  hiding  by  Nature  of  those  neglected  prodncts  of  so 
many  millions  of'  vears  ago.  And  Nature  is  deverer  than 
most  speculators,  for  she  not  only  gets  her  interest  in  the  shape 
of  the  manufacturing  and  commercial  power  of  England,  bnt 
she  also  gets  back  her  prindpal.  The  carbonic  acid  gas,  the  am- 
monia,  the  watery  vapour,  and  the  ash,  which  are  produced 
every  time  that  coal  is  bumt,  are  precisely  what  Nature  put  into 
those  Lepidodendron  spores  to  start  with.^ — A  Lecture  delivered 
hefore  the  PhUosophical  Society  of  Bradford,  on  Tueeday^ 
December  2Sih. 


THE  SPEOTROSOOPE  AND  AURORA  BORBALIS. 

BT  DANIEL  KNODE  WINDER. 

N  a  report  of  the  proceedings  of  the  Royal  Astro- 
nomical  Society,  publisbed  in  May  last,  there  is  a 
record  of  several  interesting  observations,  concern- 
ing  the  spectrum  Unes  of  •  Aurora,  which  it  is  in- 
teresting to  compare  with  several  observations  made  on  this 
side  of  the  Atlantic  Océan.  Thèse  observations  promise  to  be 
useful  in  aiding  us  to  detetmine  the  nature  of  the  Northern 
Light. 

In  the  report  allnded  to,  Mr.  Plumber  tells  us  that  in  the 
spectrum  of  Aurora,  he  saw  one  bright  line  in  the  green, 
near  E. 

Mr.  AngstrÔm  saw  it  as  one  bright  line  in  the  yellow,  near 
D,  and  several  faint  bands,  near  F. 

Mr.  Struve  observed  one  bright  line  near  D,  and  traces  of 
two  others  in  the  green. 

Professer  Winlock  bas  seen  six  lines,  the  brightest  of  which 
was  near  E. 

Tbe  writer  has  frequently  seen  one  bright  line  in  the  yellow, 
near  D  (coincident  with  one  of  a  group  of  lines  which  appear 
in  the  solar  spectrum,  when  the  sun  is  near  the  horizon),  and 
one  faint  line  in  the  green.  On  one  occasion  there  was  visible 
one  additional  line  in  the  red. 

It  has  always  proved  a  difficult  task  to  détermine,  with  cer- 
tainty, the  position  of  the  spectrum  lines  of  Aurora,  and  as  the 
value  of  observations  with  the  spectroscope  rests  principally 
upon  our  ability  to  do  so,  I  am  glad  to  find  that  the  locutions 
of  eight  lines  bave  been  annouuced. 

The  wave  length  of  M.  Angstrôm's  bright  line  is  556*7. 

The  lines  seen  by  Mr.  Winlock,  he  détermines,  microrae- 
trically  to  be  as  foUows  :  the  bright  line  1,474,  the  other  fi?6 
lines,  1,280, 1,400,  1,550,  1,680,  2,640,  Kirchhoff's  scale. 

The  bright  line  seen  by  myself  I  found  to  be  very  nearly  557. 

Now,  we  learn  from  thèse  observations — first,  that  the  light 
of  Aurora  gives  a  spectrum  consisting  of  bright  lines  ;  secondly, 
that  the  same  nnmber  of  lines  are  not  always  seen  ;  thirdly, 
that  the  lines  are  fixed  in  their  positions  ;  fourthly,  that  the 
same  line  is  not  always  the  brightest  ;  lastly,  that  one  line  in 


^  It  if  onlj  joat  to  Pfofauor  Haxl^  to  8t«t«  that  thii  report,  famiihod  hj  % 
■horthand  reporter,  haa  not  had  the  beneflt  of  hia  reTiiioB.-*B9.  S,  O, 
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the  speotmm  of  Anrora  is  coincident  with  a  dark  line,  which 
appean  in  the  solar  specimm,  when  the  ann  is  near  the  horizon. 

I  was  much  pleased  to  find  in  No.  15,  current  volame, 
Seientific  American,  an  interestÎDg  letter  from  Professor  Yander 
Weyde,  crîticiBing  the  oonolasions  reached  by  M.  Angstrôm, 
and  also  those  resalting  from  mj  own  obsenrations.  To  the 
objections  which  he  nrges  against  my  hypothesis  I  will  reply 
briefiy,  and  I  trnst  in  the  same  kind  spirit  which  he  has  ehown 
in  hia  criticism. 

First,  he  objecte  becanse  the  spectrnm  seen  by  me  is  différent 
from  the  spectrnm  of  oxygen. 

I  reply,  that  this  is  a  weighty  objection  to  the  opinion  I 
havo  expressed,  that  Polar  light  is  principally  incandescent 
oxygen.  Bnt  I  hâve  been  led  to  this  conclnsîon  from  the 
eoincidence  of  the  bright  line  in  Anrora  with  a  line  in  solar 
lîght,  which  I  think  it  probable  is  prodaced  by  oxygen,  because 
of  the  density  of  that  gas.  The  différence  between  the  spectram 
of  oxygen  and  that  of  Anrora  does  not  seem  neccssarily  to 
proTe  my  opinion  incorrect,  for  it  is  a  well-known  fact  that  the 
Bpectra  of  éléments  vary  according  to  the  cîrcu m  stances  nnder 
which  they  are  prodnced.  For  illustration,  potassium  nsnally 
gives  a  spectrnm  of  only  three  of  the  seventeen  lines  of  which 
it  ia  known  to  consist.  Again,  the  position  of  the  hydrogen 
]ine  F,  in  the  spectrnm  of  Sirins,  is  changed  by  the  moveinent 
of  the  star,  as  it  recèdes  from  the  earth.  Again,  carbon  gives 
six  differing  spectra,  according  to  the  oircnmstances  nnder 
which  they  are  prodaced,  and  in  thèse  the  same  line  is  not 
always  the  brighteet. 

Secondly,  Professor  Yander  Weyde  objecte,  becanse  of  the 
présence  of  a  line  in  the  spectrnm  that  has  not  been  identified. 
I  confess  that  I  am  at  a  loss  to  comprehend  this  argument,  as 
I  bave  only  expressed  the  opinion  that  anroral  light  is  prin- 
cipally, not  exdnsÎ7e]y,  incandescent  oxygen. 

Liastly,  he  objecte  to  my  explan ation  of  the  change  of  the 
bright  line  to  a  black  one.  I  reply,  that  I  accept  the  common 
theory,  explaining  the  change  of  solar  lines  from  bright  to 
dark  ones  ;  I  never  for  a  moment  doubted  it  ;  but  the  line 
under  considération  is  not  an  ordinary  solar  line,  but  one  that 
is  seen  only  when  the  sun  is  near  the  horizon,  and  therefore 
seems  to  reqnire  a  différent  explanation,  and  as  it  is  not  seen  at 
midday,  I  oondude  that  it  is  darkened  by  absorption  in  its 
passage  (morning  and  evening)  throngh  the  earth's  atmo- 
sphère. 

I  am  happy  to  find  so  many  distinguished  seientific  gentle- 
men interested  in  the  snbject  of  the  natnre  of  Anrora  borealis, 
and  I  entertain  a  hope  that  the  observations  made  before  the 
présent  season  of  anroral  displays  shall  h  are  passed  away,  will 
enable  ns  to  explain  more  fnlly  the  nature  of  its  phenomena. — 
Seientific  American. 


ON  THE   DIFFERENT   METHODS    OF   MBASURING 

MIOROSOOPIOAL  OBJECTS. 

HEMOIB  BT  COUNT  A.  F.  CASTRACANE  d'  ANTELMIKELLI. 

In  Two  Pabts. — Pakt  I. 

T  is  not  only  to  those  who  oontemplate  the  immensity 
of  the  celestial  bodies,  or  the  wonderful  harmony  of 
the  stars  and  of  their  movements,  that  it  is  given  to 
feel  themseWes  transported  with  amazement  when 
reflecting  on  the  infinité  wisdom  of  the  Oreator.  The  earth 
and  the  ses,  nnder  whatever  aspect  they  are  regarded,  and  even 
in  most  minute  détails,  give  évident  proof  that  ail  proceeds 
from  the  same  infinité,  ordaining  Mind.  Or  rather,  ail  that 
proceeda  from  the  hands  of  the  highest  Artificer  cannot  but  be 
eqnally  stopendous  in  itself,  so  that  man  feels  himself  compelled 
to  manrel  more  when  he  reflects  on  the  organization  of  the 
most  humble  flower  of  the  ficld,  or  on  the  structure  of  the 
Mnallest  fly,  than  he  does  at  the  sight  of  an  aged  oak,  or  at 


the  immense  bulk  of  an  éléphant.  Hence,  we  can  safely  say 
that  there  is  no  more  ineffable  or  purer  pleasure  than  that 
which  is  afforded  to  him  who,  with  the  aid  of  the  microscope, 
investigates  the  marvels  of  minute  structure,  so  eminently  cal- 
cnlated  to  exalt  the  mind  to  the  admiration  of  Infinité  Creative 
Wisdom. 

However,  the  micrographical  observer  does  not  bave  the 
gratuitous  enjoyment  of  bis  satisfaction,  since  he  has  very  often 
to  enconnter  difficulties  which  must  be  overcome,  and  has 
inévitable  annoyances  to  bear.  Among  other  things,  the  micro- 
scopist,  and  especially  one  who  attends  to  the  study  of  the 
DiatomacesB,  finds  himself  constantly  obliged  to  take  and  to 
register  the  measures  of  the  objecte  which  he  has  before  bis 
eyes,  and  to  calculate  the  minuteness  of  détails,  which  are 
often  so  small  that  more  than  a  thousand  could  be  contained 
in  the  space  of  a  millimètre. 

For  taking  thèse  measures,  and  Computing  the  wonderful 
smallness  of  thèse  particles,  numerous  are  the  means  at  the 
disposai  of  the  stndent,  who,  with  différent  méthode  and  by 
différent  ways,  can  attain  bis  desired  object  with  more  or  less 
facility  and  exactitude  ;  and  of  thèse  I  intend  to  treat.  On 
such  a  subject  I  do  not  prétend  to  say  anything  new  ;  I  shall 
only  rewrite,  in  a  few  words,  as  mnch  as  I  hâve  been  able  to 
collect  from  the  best  treatises  which  bave  been  written  on  the 
snbject;  I  sball,  however,  speak  from  experiments  made  by 
myself,  to  which  I  bave  united  a  few  practical  particulars 
which  from  time  to  time  I  bave  ascertained  to  be  the  most 
useful.  I  hope,  however,  it  will  not  be  altogether  useless  to 
make  known  the  means  I  make  use  of,  thus,  as  it  were,  clearing 
the  way  for  those  who  wish  to  undertake  similar  researches,  or 
who  wish  to  be  become  expert  in  the  use  of  the  microscope. 

From  the  first  moment  when  I  undertook  the  study  of  the 
Diatomaceœ,  I  was  induced  to  occupy  myself  with  their 
measurement  as  one  of  the  data  which  might  serve  for  the 
détermination  of  the  species,  and  for  the  identification  of  the 
subjects  which  ï  had  under  my  eyes,  with  the  species  described 
in  Smith's  Syfiopsia  of  the  BHtieh  Diatomaceœ,  and  in  the 
Works  of  Kiltzing,  Rabenhorst,  and  others.  The  easiest  System 
for  taking  such  measurements  is  that  founded  on  the  use  of  the 
caméra  lucida,  an  invention  which  is  due  to  the  celebrated 
English  savant,  Wollaston,  in  1807,  which  has  been  succes- 
sively  modified  and  perfected  by  the  illustrions  (ïerman 
anatomist  Soemering,  the  French  opticians  Chevallier  and 
Nachet,  and  the  Italian  Professor  John  Baptist  Amici,  whose 
name  is  oonneoted  with  nearly  ail  the  improvements  in  the 
microscope. 

The  caméra  lucida  oonsists  essentially  of  a  refiecting  sur- 
face, which  forms  an  angle  of  forty-five  degrees  with  the  axis 
of  the  microscope,  which  surface  must  be  such  as  to  permit  the 
simultaneoQs  view  of  the  object  disposed  in  the  field  of  the 
instrument,  and  of  the  plane  on  which  the  same  image  is  re- 
fiected.  It  is,  then,  extremely  easy  for  any  one  whose  hand  is 
trained  to  the  use  of  the  pencil,  to  draw,  by  thèse  means,  the 
object  under  observation,  following  ail  the  contours,  and  making, 
as  it  were,  a  tracing.  Sometimes,  however,  he  finds  some 
difficulty  in  seeing  with  ease,  at  the  same  time,  the  refieoted 
image,  the  contour  already  drawn,  and  the  point  of  the  penoil 
which  is  completing  the  drawing.  This  inconvenience  arises 
from  the  want  of  a  just  relation  between  the  illumination  of  ■ 
the  field  of  the  microscope  and  that  of  the  plane  on  which  he 
is  drawing.  Thus,  if  the  former  is  very  much  illuminated  and 
the  paper  in  shade,  it  will  be  difficult  to  hâve  a  simultaneous 
view  of  the  object  and  of  the  drawing  he  is  making.  Such  an 
inconvenience  must  be  carefully  obviated  by  diminishing  the 
concentration  of  the  light  in  the  field,  or  by  selecting  a  position 
in  which  the  plane  on  which  the  drawing  is  being  made  will  be 
better  illuminated. 

Having  completed  by  this  method  the  drawing  of  the  object, 
or  simply  indicated  the  extremities,  the  application  of  a  metrical 
measure  will  immediately  give  the  dimensions,  increased  pre- 
cisely  in  proportion  to   the  magnifying  power  nsed   in  the 
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miorosoope  ;  firom  which  it  Tesnlts  that  the  real  size  of  the  ob« 
jeot  ia  eqniJ  to  the  apparent  size  divided  hj  the  magnifjing 
power,  in  diameters.  It  is,  However,  essential  to  remember, 
that  in  order  to  obtain  with  the  éamera  lacida  a  drawing  cor- 
reBponding  in  dimensions  to  the  increase  obtained  in  the  field 
of  vision,  the  distance  from  the  refleoting  point  to  the  plane  in 
which  the  drawing  is  being  made  mnst  be  precisely  eqaal  to 
the  distance  from  the  same  point  of  the  object  under  observa- 
tion ;  while  the  drawing  and  the  measnre  which  is  dedaced 
from  it  will  be  greater  or  sm  aller  than  the  dimensions  presented 
by  the  object  in  the  field  of  the  instrument,  in  proportion  as  the 
height  of  the  caméra  lacida  from  the  plane  of  the  drawing 
may  be  greater  or  less  than  is  correct. 

Snch  is  the  most  prompt  and  most  practical  method  of  de- 
termining  the  dimensions  of  objecte  which  are  observed  nnder 
the  microscope.  Still,  sach  a  détermination  is  a  thing  of 
very  little  importance,  if  not  even  a  mère  matter  of  cnriosity. 
The  same  cannot  be  said,  on  the  other  hand,  of  the  nnmber  of 
strifid,  or  rows  of  dots,  or  of  cells,  which  may  occnpy  a  given 
space  on  the  surface  of  the  observed  object.  Although  up  to 
the  présent  time  those  who  are  engaged  in  observing  the  Dia- 
tomacese  are  not  agreed  in  recognizing  the  importance  of  snch 
a  datnm  in  regard  to  the  vaine  it  may  hâve  as  a  diagnostic 
character,  yet  it  is  generally  acknowledged  that,  at  any  rate, 
within  certain  limite  of  variableness,  the  number  of  the  strias 
which  cover  the  valve  of  a  Diatomaceaa,  is  one  of  the  means  of 
identification  of  the  species  to  which  it  belongs.  It  is,  how- 
ever,  nseless  to  trust  to  the  means  of  the  caméra  lucida  for 
determining  the  thickness  of  the  striœ,  so  close  together  and 
so  fine  are  they  ;  for  this  purpose  it  is  necessary  to  hâve  recourse 
to  means  of  much  more  ezquisite  delicacy. 

A  process  answering  better  for  this  purpose  is  found  in  the 
use  of  the  eyepiece  micrometer,  which  is  nothing  but  a  measure 
adjusted  to  the  eyepiece,  from  which  measure  is  determined 
the  value,  in  relation  to  the  magnifying  power  used  by  means 
of  a  millimètre  ont  on  glass,  and  divided  into  hundredths  and 
placed  under  the  objective.  The  commonest  form  is  that  of  a 
thin  plate  of  glass,  on  which  is  engraved  a  séries  of  equal 
divisions,  and  in  order  to  facilitate  the  readîng  every  fifth  and 
tenth  mark  is  longer  than  the  others.  Such  divisions  fixed  in 
the  focus  of  the  eyepiece  are  seen  across  the  field  of  the  micro- 
scope, in  such  a  manner  as  to  see  contemporaneously  and  with 
the  greatest  fineness  and  distinctness  the  object  which  it  is 
wisheid  to  measure,  and  the  divisions.  Let  us  suppose  that  the 
object  has  transverse  lines,  of  which  we  wish  to  know  the  in- 
tervais, in  order  to  doduce  what  number  would  be  required  to 
ocoupy  the  space  of  a  millimètre.  To  obtain  this  I  arrange 
the  object  under  the  eyepiece  micrometer,  in  such  a  manner 
that  the  striœ  may  be  parallel  to  the  divisions  of  the  micrometer, 
and  by  causing  one  of  the  divisions  to  be  superimposed,  and  to 
coincide  with  one  of  the  striœ,  I  détermine  how  many  of  them 
there  are  in  the  space  of  one  or  more  of  the  divisions,  taking 
notice  that  the  observation  will  be  nearer  to  the  truth  in 
proportion  as  it  extends  over  a  greater  number  of  divisions. 
Knowing  the  value  of  the  ocular  divisions  in  relation  to  the 
magnifying  power  used,  with  a  very  simple  équation  we  ob- 
tain the  number  of  the  strias  in  the  object  corresponding  to  one 
millimètre. — Pa^  read  before  the  Quehett  Glub,  Nov.  26th, 


The  Fhysiology  of  Crime. — ^A  very  able  paper  on  the  question  of 
the  inherited  tendenoy  to  crime  appears  in  the  carrent  number  of 
tlie  Journal  of  Mental  iSfct^nce,  by  Mr.  J.  B.  Thomson.  The  author 
arrives  at  thèse  oonolasions  : — 1.  That  crime  being  hereditary  in  the 
oriminal  class,  measarea  are  called  for  to  break  np  the  caste  and  oom- 
manity  of  the  class.  2.  That  transportation  and  long  sentenoea  of 
habituai  oriminals  are  called  for  in  order  to  lessen  the  oriminal  of* 
fondera.  3.  That  old  offenders  oan  Boarcely  be  reclaimed,  and  that 
javenilea  brought  under  very  early  training  are  the  most  hopefnl  ;  but 
even  thèse  are  apt  to  lapse  into  their  hereditary  tendenoy.  4.  That 
crime  is  so  nearly  allied  to  insanity  as  to  be  ohiefly  a  psychologioal 
study. 


SOMB   OF  THE  DIPFIOULTIES  OF  PHOTQQBAPHY 

IN  OOLOUBS. 

BT     H.     CABET     LEA. 

YEBY  curions  instance  of  two  persons  working  in 
the  same  direction  at  the  same  time  unknown  to  each 
other  is  that  of  M.  Ducos  du  Hauron  and  M.  Gros. 
The  description  by  M.  Gros  of  his  process  appeared  in 
the  journal  of  the  Abbé  Moigno,  Les  Mondes,  ezactly  two  days 
afUr  the  date  of  the  patent  issued  to  M.  Ducos  du  Hauron  for 
his  process.  But  it  would  seem  that  whilst  the  idea  hit  upon 
by  both  thèse  gentlemen  was  extremely  ingénions,  it  was 
scarcely  of  a  suffîciently  practical  nature  to  be  patented.  Starting 
upon  the  basis  that  ail  colours  may  be  produced  by  the  admlz- 
ture  in  due  proportions  of  some  two  or  the  whole  three  of  thèse, 
vîz.,  red,  blue,  and  green  (taking  the  red  of  an  orange  shade,  so 
that  it  may,  by  dilution,  give  a  yellow,  and  the  blue  of  a  bloe- 
purple),  they  propose  first  to  analyze  the  colours  of  ail  natural 
objecte  into  thèse  components,  and  then  to  recompose  the 
original  colours.  Then  views  of  any  group  of  objects  are  taken 
upon  paper  sensitized  with  bromide  of  silver.  In  one  of  the 
expoBures  a  green  glass  is  interposed,  in  another  a  red,  in  the 
other  a  purple.  TLen  a  transparent  carbon  print  is  taken 
with  each  of  thèse  négatives.  With  the  négative  taken  when 
a  red  glass  was  interposed  in  front  of  the  objective,  a  red  carbon 
print  is  taken,  with  the  blue  a  blue,  &c,  Then,  when  thèse 
three  prints  are  superposed,  the  combination  produces  a  picture 
in  ail  the  natural  colours.  Ingénions  as  this  idea  undoubtedly 
is,  the  difficulties  in  the  way  of  exécution  are  evidently  extremely 
great,  and  those  difficulties  are  not  merely  of  manipulation,  but 
there  exist  very  great  defects  of  principle. 

Let  us  suppose,  for  example,  that  one  of  the  négatives  has 
been  taken  with  the  interposition  of  a  coloured  glass  ;  then  it 
is  évident  that  to  get  the  colours  correctly  represented  there 
is  only  one  exact  intensity  proper  for  each  of  the  other  néga- 
tives. How  is  this  to  be  hit  P  There  is  not  the  faîntest  indi- 
cation to  be  had,  nor  is  it  possible  that  one  should  be  found. 
The  operator  can  only  go  on  and  hope  for  the  best,  aud  if  he 
does  hit  the  correct  exposure  for  the  other  two  négatives,  it 
will  require  a  great  deal  of  clevemess  and  a  great  deal  of  lock. 

But  to  obtain  a  fall  measure  of  the  difficulties  in  the  way,  it 
must  be  observed  that  a  very  large  proportion  of  tbe  coloured 
objects  which  présent  themselvea  do  not  express  tbemaelves 
photographically  by  means  of  tbese  colours,  but  by  means  of 
the  white  light  which  they  also  send  back.  The  fact  is  one 
that  I  hâve  before  strongly  urged  upon  the  notice  of  photo- 
graphers,  and  it  becomes  in  tbe  présent  case  of  great  im- 
portance. An  object,  for  example,  which  should  send  to  the 
caméra  red  rays  only  could  certaiuly  not  be  expected  to  impress 
itself  upon  a  film  of  bromide  of  silver.  It  is  the  suriface- 
light — which  in  the  case  of  almost  (but  not  quite)  ail  sub- 
stances is  white — ^which  enables  such  substances  to  impress  the 
sensitive  silver  film.  This  fact,  that  coloured  substances  send 
back  also  white  light,  is  rendered  conspicuously  évident  by 
observing  the  effect  of  coloured  light  upon  such  substances. 

For  example:  when  the  snn's  rays  fall  directly  upon  tho 
stained  glass  in  a  church  window,  there  are  produced  bright 
patches  of  coloured  light.  Thèse,  in  falling  upon  any  coloured 
surface,  always  produce  an  effect  of  colour  corresponding  with 
the  glass  through  which  they  pass.  If,  for  example,  a  green 
patch  of  light  fall  upon  a  red  surface,  the  effect  is  still  green, 
not  red.  If  the  red  surface  did  not  refiect  white  surface-light, 
this  resuit  could  not  be  produced,  and  the  green  light  falling 
upon  the  red  surface  would  be  al  together  extinguished.  The 
proof  is  even  more  striking  when  the  coloured  light  falla  upon 
a  black  surface,  as,  for  examplo,  a  black  stuff.  Hère,  also,  a 
distinct  colonration  is  always  visible  ;  it  is  faint,  and  naturally 
80,  but  the  red  beam  is  refiected  back  pale  red,  and  the  green 
pale  green,  and  this  can  only  be  so  by  virtue  of  the  white  light, 
which  even  a  black  object  returns  to  us  a  surface-light  inde- 
pendent  of  its  ooloor  ;  and  it  ia  exaotly  this  white  surfaoe-tight 
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tbat  enables  thèse  sabstancea  to  impress  Ibernselvee  upon  the 
photographie  film. 

It  follows  inevitably  tbat  ihe  amount  of  impreesion  which 
thèse  Don-actiDic  colours  are  capable  of  makiog  dépends,  not 
upon  their  iotensity  of  coloar,  but  upon  the  amount  of  white 
light  which  they  refiect.  And  this  is  a  serions,  if  not  a  fatal,  objec- 
tion to  the  process  of  M.  Dncos  du  Hauron.  The  relative 
intensitj  of  the  colours  of  objecta  in  his  pictures  obtained 
throngh  the  red  and  the  green  glaeees  will  not  dépend  upon 
the  relative  intensitj  of  the  colours  of  the  object  (as  ought  to 
bo  the  cape  for  a  correct  représentation),  but  upon  the  quan- 
tity  of  white  light  which  they  respectively  rçturn. — British 
Journal  of  Photogra^hy, 


ON  THE  STRUCTURE  OF  A  LIGNITE  FROM  THE 
•   OLD  RED  SANDSTONB. 

BT  W.  H.   M'NAB,   M.D.  EDINBTJKGU. 

A  M  indebted  to  Mrs.  Miller  for  the  opportunity  of 
examining  the  sections  of  the  Old  Red  Sandstone 
Lignite  from  Cromarty,  the  description  of  which  I 
now  wish  to  bring  forward.  On  the  four  slides  are 
presenred  six  seotions,  two  transverse,  two  longitudinal,  and 
two  tangential.  Thèse  sections  are  described  and  figured  in 
Mr.  MîUer's  works  ;  but,  although  the  slides  were  ezamined  by 
the  late  Mr.  Nicol,  as  well  as  by  Mr.  Miller,  their  peculiar 
characters  seem  to  hâve  beeen  entirely  OTerlooked.  It  is  in 
the  longitudinal  section,  parallel  to  the  medullary  rays,  that 
the  peculiar  pnnctated  markings  to  which  I  wish  to  direct 
attention,  are  observable.  Mr.  Nicol  failed  to  detect  thèse 
pnnctations,  and,  therefore,  could  not  give  any  opinion  as  to 
the  nature  of  the  wood,  while  Mr.  Miller  described  wbat  he 
called  "  stippled  **  markings.  The  transverse  and  tangential 
sections  are  quite  correctiy  described  and  figured  by  Mr. 
Miller.  Jndging  from  the  figures  in  Mr.  Miller's  works,  the 
sections  must  ail  bave  been  ex&mined  with  a  low  power,  and  it 
is  only  by  the  use  of  a  power  of  more  than  200  diameters  that 
the  peculiar  structure  can  be  easily  made  out.  The  spécimen 
from  which  the  slices  were  eut  is  now  in  the  Edinburgh 
Muséum  of  Science  and  Art,  in  Mr.  MiUer's  Collection.  It 
consists  of  a  nodule  about  6  in.  by  4  in.,  with  a  black  band  in 
the  centre.  There  can  be  no  doubt  whatever  that  the  spécimen 
is  from  the  Old  Red  Sandstone,  as  Mr.  Miller  describes  scales 
of  certain  Old  Red  Sandstone  fish  ocourring  in  the  same  nodule. 
The  nodule  was  collected  by  the  late  Mr.  Miller  himself  at 
Cromarty,  and  is  described  in  several  of  his  books. 

The  transverse  section  exhibits  no  trace  of  annual  rings,  but 
the  structure  agrées  with  that  of  the  Coniferœ,  in  there  being 
no  large  openings,  ail  the  cèlls  being  of  very  nearly  the  same 
sizc.  As  the  stem  bas  been  greatly  compressed,  the  cells  are 
more  or  less  fiattened.  The  longitudinal  sections  exhibit  at 
certain  parts  peculiar  pnnctated  disks.  The  extemal  disk  is 
slightly  oval,  dosely  resembling  the  circular  disks  of  the 
ordinary  conifers,  but  the  central  dot  is  replaced  by  an 
elliptical  opening,  exactly  the  same  as  the  peculiar  central 
markings  found  in  the  pnnctated  tissue  of  the  Cycadaceœ. 
The  long  axis  of  the  central  opening  corresponds  to  the  long 
axis  of  the  extemal  disk.  Thèse  markings  are  5-6000ths  by 
3-6OOOth0  extemal  diameter;  the  central  elliptical  opening 
being  nearly  4-6000ths  long,  and  I-6000th  broad.  They  seem 
to  be  smaller  than  the  ordinary  coniferous  punctations,  and,  as 
in  the  sections,  they  are  only  îo  be  seen  with  great  clearaess  in 
one  place,  it  is  not  to  be  wondered  at  that  they  had  escaped 
observation.  The  tangential  section  shows  the  medullary  rays 
eut  across.  In  the  transverse  section,  the  medullary  rays  can 
aho  be  seen  very  clearly. 

There  can  be  no  doubt  whatever  that  the  spécimen  is  from 
the  Old  Bed  Sandstone  formation  ;  and  from  an  examination 
of  a  large  séries  of  Lignites,  from  the  north  of  Scotland,  in  the 


collection  of  0.  W.  Peach,  Esq.,  they  do  not  seem  to  be  an- 
common  in  that  formation.  Ail  the  spécimens  cxamined  pré- 
sent the  same  external  characters  as  the  Lignite  found  by  Mr. 
Miller.  The  microscopical  stracture  of  the  other  Lignites  bas 
not  yet  been  made  out,  but  as  Mr.  Peach  bas  very  kindly  given 
me  fragments  of  the  Lignites  in  his  collection,  I  hope  to  be 
able  to  examine  and  describe  their  microscopical  structure  at 
some  future  lime.  A  ^considérable  quantity  of  bitu minons 
matter  obscures,  to  a  certain  estent,  some  of  the  stracture, 
but  not  enough  to  prevent  the  structure  being  satisfactorily 
made  out. 

What  are  the  relations  of  this  Lignite  from  the  Old  Red 
Sandstone?  The  disks -are  cycadaceons,  but  the  structure  of 
the  rest  of  the  stem  preclndes  the  idea  of  their  stem  being 
cycadaceous.  The  transverse  section  shows  a  very  much  doser 
relationship  to  the  Coniferœ  ;  but,  as  far  as  I  know,  ail  the 
Coniferaa,  with  the  exception  of  Salisburia,  bave  circular  dots 
in  the  punctated  tissue.  The  peculiar  form  of  the  pnnctated 
markings  indicates  also  a  rather  close  resemblance  to  soalari- 
form  tissue — an  almost  intermediate  step  between  scalariform 
tissue  and  true  punctated  tissue.  The  présence  of  medullary 
rays,  the  nniform  size  of  the  cells,  as  seen  on  transverse  section, 
and  the  présence  of  punctations,  although  they  are  peculiar, 
seem  ail  to  point  to  a  close  relation  to  the  Coniferœ.  As  I 
cannot  refer  the  Lignite  to  the  carboniferous  gênera,  Dadoxy- 
lon,  or  Dictyoxylon,  it  seems  possible  that  it  will  bave  to  be 
referred  to  a  new  genus  ;  if  so,  ï  wonld  venture  to  suggest  the 
naroe  of  Pcdœopiiya  MUlerii,  for  the  Old  Red  Sandstone  Lignite 
now  described.  The  relation  of  the  markings  found  in  the 
Lignite  to  those  of  Salisburia  is  of  peculiar  interest.  The 
Salisburia  is  known  to  bave  leaves  very  closely  resembling  those 
of  certain  feras.  May  it  not  tnrn  out  that  some  of  the  so-called 
fern-like  leaves  from  the  older  formations  should  be  referred  to 
plants  resembling  the  Salisburia  of  the  présent  day  P 

Mnrchison  states  that  plants  from  the  Old  Red  Sandstone 
of  Caithness,  examined  by  Professer  Quekett,  exhibited  a  trne 
coniferous  structure,  allied  to  Araucaria.  The  Lignites  from 
Caithness,  examined  by  Quekett,  are  therefore  quite  distinct 
from  the  Lignite  of  Cromarty,  discovered  by  Mr.  Miller. — The 
Former, 


WHAT  A  LOCAL  MUSEUM  SHOULD  BE. 

BY  rROFESSOR  WYYILLE  THOMPSON. 

|HE  uses  of  local  and  central  muséums,  their  beet 
mode  of  arrangement,  and  the  way  in  which  their 
objects  may  be  best  displayed  for  the  purposes  of 
public  instruction,  is  a  subject  which  bas  of  late 
engaged  considérable  attention,  especially  in  connection  with 
the  proposai  to  remove  the  great  national  collection  from  the 
centre  of  London,  and  to  rearrange  it  at  Kensington.  In 
consideriog  this  subject  the  first  question  is,  What  is  the 
intention  of  a  muséum  P  What  object  is  it  meant  to  serve  P 
A  natural  bistory  muséum  is  clearly  intended  as  a  means  of 
instruction  in  natural  bistory.  It  is  also  certainly  in  some  of 
ils  aspects  intended  to  be  subservient  to  the  pursnit  of 
pleasure;  but  to  the  director  of  a  muséum  that  object  is 
secondary.  The  opprobrium  of  natural  science  is  the  accumu- 
lation of  technical  terms.  Every  one  of  the  objects,  living 
and  dead,  of  which  the  science  treats  must  bave  a  name 
before  we  can  speak  of  it,  or  make  onrselves  intelligible  to 
others  when  we  wish  to  explain  its  nature;  and  every 
distinguishable  part  of  it  must  bave  a  name  to  enable  us  to 
discuss  its  structure  and  fnnction.  There  are  multitudes  of 
books  on  natural  bistory  fnll  of  detailed  descriptions,  and  often 
admirably  illustrated  with  plates  or  woodcuts.  Tbpse  books, 
doubtless,  give  a  great  deal  of  information  on  ail  points 
required,  and  are  most  instructive  when  the  reader  bas 
acquired  a  suffioient  practical  knowledge  either  of  the  things 
themselves  or   of  nearly  allied  things,  by  looking  at  them. 
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handling  tbem,  and  if  possible,  bj  polling  them  to  pièces  ;  to 
understand  the  description  fallj,  in  the  sensé  that  the  sen- 
tences become  mère  symbols,  saggestive  of  images  which 
previoas  practical  instruction  bas  enabled  the  mind  to  form. 
Still,  yoa  never  can  thoronghlj  learn  an  object  from  books  ; 
joa  can  scarcely  learn  to  rcmember  its  name.  Imagine  for  a 
moment  what  a  task  it  wonld  be  to  commit  to  memory  a  list 
of  subscribers  to  an  hospital  in  Liverpool,  men  wbose  names 
yoa  never  beard  before,  and  with  wbom  yoa  hâve  no  associa- 
tion of  any  kind.  How  difficult,  even,  it  would  be  to  remember 
the  names  of  the  ladies  at  a  drawing-room,  althoagh  hère  yoa 
are  aided  by  descriptions  of  their  dresses.  On  the  other  h  and, 
how  absolately  easy  it  is  to  remember  the  names  of  men  to 
whom  we  are  introdaced,  and  with  whom  wo  bave  had  even 
five  minâtes'  conversation.  With  many  people,  and  I  shonld 
think  particnlarly  with  natnralists,  thè  names  of  thèse  men 
become  indelibly  impressed  npon  the  memory,  and  at  any 
period  in  after  life  they  can  recall  them,  and  with  them  their 
appearance  and  the  circamstances  nnder  which  they  were 
encoantered.  Yoa  never  forget  the  names  of  yoar  acqaaintances 
— make,  then,  natnral  objects  yoar  acqaaintances,  and  yoa  will 
hâve  no  diffîculty  in  remembering  their  names.  A  mnseam  is  one 
of  the  places — not  the  best  place — where  such  knowledge  is  to 
be  acqaired.  It  would  be  better  if  yoa  coald  see  yoar  new 
acqaaintances  in  their  own  homes,  in  the  sea,  on  the  rock,  or 
in  the  green  wood — they  are  more  like  themselves  there  ;  bat 
there  are  many  things  which  yoa  cannot  see  in  this  way, 
whole  groaps  of  objects  withont  seeing  which  yoa  cannot  hâve 
a  good  gênerai  knowledge  of  natnral  history.  Besides,  they 
may  be  arranged  in  masenms,  side  by  sido,  in  such  a  way  as 
to  ezhibit  their  natural  relations,  and,  which  is  of  more  value 
than  ail,  they  may  be  correctly  ticketed  with  their  names,  and 
ased  to  verify  the  détermination  of  others  of  the  same  kind 
from  descriptions  and  figures. 

I  bave  not  time  at  présent  to  speak  at  length  of  great 
central  or  national  muséums.  A  country  such  as  Great 
Britain  should  possess  Çk  central  institution  in  which,  besides 
a  perfect  type-collection  for  gênerai  instruction,  there  ought  to 
be,  so  far  as  possible,  everything.  AU  the  objects  should  be 
arranged  System atically,  and  according  to  the  most  generally 
received  classification  ;  and  each  should  be  named,  as  far  as 
possible,  authoritatively,  if  possible,  by  its  describer.  The 
national  musenm  should,  in  fact,  be  a  nniversal  coart  cf  final 
appeal  in  ail  cases  of  questionable  identity,  where  a  species 
may  be  at  once  brought  face  to  face  with  its  type.  In  a  local 
muséum  any  attempt  to  do  anythiug  of  this  kind  is  impossible. 
Miscellaneous  objects  would  accumulate  beyond  the  control  of 
any  local  staff  who  could  be  brought  to  bear  npon  them,  and 
beyond  any  reasonable  limit  of  space.  The  only  question  is 
the  principle  on  which  the  collections  in  local  muséums  ought 
to  be  limited,  and  the  objects  selected.  In  a  large  provincial 
community  there  are  two  distinct  classes  who  are  interested  in 
a  natural-history  collection — those  who  désire  or  who  are 
obliged  to  acquire  a  knowledge  of  the  principles  of  natural 
science,  as  bearing  upon  their  business  or  professions,  and  those 
who,  as  amateurs,  are  studying  practically  some  branch  of  tho 
natural  history  of  the  locality.  Both  of  thèse  classes,  however, 
go  so  far  together,  it  is  very  désirable  that  both  should  be  well 
grounded  in  gênerai  principles — in  a  gênerai  knowledge  of 
form,  structure,  and  classification. 

We  shall  take  zoology  as  an  example.  As  you  are  well 
aware,  the  animal  is  divided  into  certain  sub-kiugdoms;  and 
the  principle  which  we  keep  in  view  as  far  as  possible  in  de- 
fining  thèse  sub-kingdoms  is,  that  each  shall  contaiu  forms 
which  are  more  nearly  allied  to  one  another  than  to  any- 
thing  which  is  ontside  their  group.  This  same  principle 
is  applied  to  the  construction  of  the  smaller  groups — 
classes,  orders,  and  gênera.  Each  of  the  sub-kingdoms 
represents  a  certain  plan  of  structure  which  is  common 
to  ail  the  créatures  contained  in  that  sub-kingdom.  For 
instance,  the  first  sub-kingdom  are  the  vertebrata,  and  ail  its 


members  are  assocîated  by  the  common  character  of  having 
backbones.  There  are  six  sub-kingdomSi  and  it  is  clear  that 
^a  man  would  bave  a  mnch  better  gênerai  knowledge  of  zoology 
if  he  were  to  study  carefally  one  characteristic  example  from 
each  of  theee,  than  if  he  were  to  study  six  vertebrates  or  six 
shell-fish.  The  same  applies  to  the  roinor  groups.  A  man 
will  hâve  a  much  better  idea  of  the  sub-kingdom  vertebrata 
if  he  study  a  well-marked  mammal,  a  bird,  a  reptile,  an  amphi- 
bian,  and  a  fish,  than  if  he  study  five  birds.  A  student  taking 
zoology  as  one  of  his  branches  of  professional  study,  can  scarcely 
be  expected  to  do  more  than  familiarize  himself  thoroughly 
with  the  characters  of  the  classes,  and  with  the  orders  and 
leading  families  of  one  or  two  of  thèse,  and  this  is  also  about 
the  amount  of  gênerai  knowledge  which  should  be  acquired  by 
an  amateur  who  f  akes  up  the  det-ails  of  a  single  department. 
The  great  educational  object  of  a  muséum  is  to  assist  the 
student  in  acquiring  this  amount  of  knowledge,  and  for  this 
purpose  one  important  part  of  a  local  muséum  should  be  what 
is  called  a  type-collection.  A  séries  of  characteristic  species 
illustrative  of  the  leading  divisions  of  the  animal  kingdom  ; 
the  sub-kingdoms,  classes,  and  orders,  carefully  naracd,  ar- 
ranged according  to  tho  best  principles  of  classification,  and 
exhibited  so  as  to  bring  out  as  clearly  as  j^ossible  their  rela- 
tions. But  there  is  another  most  important  function  of  a  local 
muséum,  and  the  way  in  which  this  is  performed  makes  ail  tho 
différence  in  the  eyes  of  a  worker  between  a  m^iseum  worth 
looking  at  and  one  which  is  not.  A  local  muséum  ought  to 
contaiu  a  complète  collection  of  tho  natural  products  of  the 
neighbonrhood,  properly  arranged  and  carefully  marked  with 
their  localities,  and,  if  possible,  named.  A  nataralist  is  work- 
ing  at  a  particular  department  of  the  British  fauna — imagine 
what  an  immense  advantage  it  is  to  him  to  see  in  a  local 
muséum  a  séries  illustrating  everything  coonected  with  the 
distribution  of  his  group  for  a  whole  province.  Suppose  there 
were  good  local  collections  in  the  hands  of  intelligent  field 
clubs  in  ail  the  large  towns,  what  a  complète  knowledge  we 
should  shortly  gain  of  ail  the  phenomena  connected  with  the 
distribution  of  animal  life  in  the  country.  Again,  almost 
every  locality  possesses  some  peculiar  advantages  for  the  study 
of  some  spécial  point.  A  local  muséum  should  thus  consist  of 
two  departments: — 1.  A  type-collection  for  the  purposes  of 
gênerai  instruction.  2.  A  local  collection  as  complète  as 
possible  in  every  department. — Op&iiing  Address  of  the  United 
Belfast  Natural  History  Societies, 


ON  THE  INFLUENCE   OF   SNAKE   POISON  WHEN 
APPLIED  TO  UNWOUNDED  SURFACES. 

BY  DR.  FAYRER. 


HE  foUowing  experiments  are  recorded  by  Dr.  Fayrer 
in  the  Indian  Médical  Oazctte,  and  are  of  great  phy- 
siological  interest  : — 

EXPEBIMENT  No.  I. 

September  Ilth,  1869. — Some  poison  was  taken  from  a  cobra 
(teturiah  keauteah),  and  about  a  drop  inserted  between  the 
eyelids  of  a  pariah  dog  at  2.58  p.m. 

3  p.m. — The  cye  is  already  much  irritated  ;  lachrymation 
profuso.  The  dog  keeps  rnbbing  it  with  his  paw,  and  resting 
the  side  of  the  faead  against  the  wall  ;  he  is  very  restless  and 
nneasy  ;  chemosis  rapidly  increasing.  3.5. — Lying  down  ; 
rubbing  the  eye,  which  is  much  chemosed  ;  whining  and  rest- 
less. 3.16. — Dog  very  restless;  lies  with  his  head  resting 
ngainst  the  wall.  3.28. — Eye  intensely  swoUen  ;  the  animal 
is  very  restless,  and  whines.  3.35. — Ho  is  evidently  nnder  the 
influence  of  the  poison  ;  breathing  deeply.  4.4. — Lying  quiet  ; 
breathing  very  deep.  4.11. — Lies  curled  up.  4.16. — Gets  np  ; 
is  quite  intelligent  ;  is  very  weak,  and  cannot  stand  long  ;  the 
eye  is  intensely  swoUen,  with  a  pale  ohemosis.     5.15  p.m. — On 
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beiog  ronsed  from  a  léthargie  stato,  appears  stnpid  and  con- 
fiieed  ;  eje  iotensely  swollen  ;  lies  down  agoin,  and  sleeps 
Bonodly.  5.31. — Breathing  slowly  and  heavily.  6.  p.m. — 
Sleeping  comfortably.  9.30. — Walks  without  diffîcalty  ;  looks 
more  natnral  ;  rubs  the  swollen  eye  with  bis  fore-paw.  The 
coDstitational  effects  of  tbe  poison  are  evidently  passing  oïï. 

12th  September,  3  a.m. — Sleeping  comfortably;  breathing 
natnral.  8  a.ni. — Swelling  of  eyelids  diroinishing  ;  appears 
lively.  5  p.m. — Still  improving.  13th. — Improving;  opens 
the  eyelids  ;  the  cornea  is  qnite  opaque,  and  there  is  a  muco- 
purulent  discharge  from  the  eye.  14th. — The  dog  is  recoter- 
ing.  15th. — Ezcept  that  the  cornea  is  opaqne,  and  some  con- 
junctivitis  remains,  the  dog  is  well;  he  is  cheerfnl  ;  takes  his 
food  well. 

It  was  évident  in  this  case  that  tbe  dog  was  poisoned  by 
absorption  from  the  conjanctiva.  The  constitntional  effects 
were  not  severe  as  in  the  former  dog,  bot  the  local  mischief 
was  Tery  serions,  and  for  a  time,  at  ail  event?,  bas  destroyed 
the  sight  of  that  eye.  The  intense  chemosis,  no  doubt,  cansed 
tbe  comeal  mischief.  The  resnlts  of  thèse  ezperiments  show 
how  carefnl  we  shonld  be  to  protect  the  eyes  when  handling 
and  approaching  the  cobra  or  viper  in  an  excited  state,  when 
it  is  possible  that  some  of  the  poison,  scattered  as  the  snake 
attempts  to  strike,  might  accidentally  be  injected  into  the  eye. 
In  another  experiment  a  very  minute  portion  of  the  poison  was 
thns  thrown  into  the  eye  of  one  of  tbe  gentlemen  assisting  in 
the  expérimenta.  The  poison  had  been  applied  to  a  dog's 
nostril,  and  in  the  sneeze  that  resulted  the  accident  happened. 
The  eye  was  immediately  washed  and  fomonted,  care  being 
taken  not  to  mb  it,  and  no  evil  resuit  beyond  lachrymation, 
irritation,  and  transitory  redness  foUowed. 

EXFEBIKENT  No.  2. 

Some  poison  was  taken  from  a  spectacled  cobra  (gokurah)» 
and  a  drop  or  two  inserted  into  a  pariah  dog's  nostril  at  3  p.m 
Violent  sneezing  and  profuse  watery  discharge  from  the  nostril 
resulted  almost  immediately. 

3.30. — ^The  sneezing  and  watery  discharge  continue,  and 
seem  to  irritate  the  dog  considerably.  3.45. — No  conetitutional 
effects  of  the  poison  manifested,  but  the  local  symptoms  con- 
tinue nnabated.  Two  drops  more  of  the  same  poison  were  well 
rubbed  into  the  palate.  4.15. — No  change.  Two  more  drops 
rnbbed  into  the  mucous  surface  of  the  cheek*.  4.25. — Not 
affected.  The  last  applications  appear  to  hâve  caused  no  irri- 
tation. 5  p.m. — No  change.  12th  September,  3  a.m. — Does 
not  appear  to  be  affected  in  any  way  by  the  poison.  The 
catarrîial  symptoms  bave  passed  away.  13th. — The  dog  is 
well. 

In  this  case,  beyond  the  local  irritation,  no  effect  was  pro- 
daced. 

Experiment  No.  3. 

A  drop  of  cobra-poison  was  inserted  into  a  fowFs  eye  at 
3.15  p.m. 

3.18 — Eye  already  much  swollen  ;  membrana  nictitans  deeply 
chemofled.  3.3t). — Eyelids  quite  closed  ;  no  constitntional  sign 
of  poÎBoning.  3.87 — No  change.  4.10. — Another  drop  inserted 
into  the  same  eye.  Much  irritation  immediately  followed  ;  the 
fowl  is  constantly  trying  to  scratch  the  eyelid  with  its  foot. 
4.20. — Beginning  to  droop;  nodding  its  head;  sleeping  as 
fowls  do  when  they  begin  to  feel  the  influence  of  poison.  4.30. 
— Head  more  drooping.  5.  No  fnrther  change  ;  no  worse. 
5.30. — ^Eyelids  greatly  swollen,  but  no  appearance  of  any  con- 
stitational  action  of  tho  poison.  9  p.m. — The  same.  The 
fowl  continued  to  improve.  The  eyelids  and  conjanctiva 
beeame  less  swollen,  and  gradually  recovered  ;  and,  on  the  16th, 
the  bird  was  perfectly  well,  and  its  eye  quite  bright  again. 

In  this  case  also,  as  in  that  of  the  dog,  the  local  symptoms 
were  very  severe,  whilst  the  constitutional  symptoms  were  mild 
and  transient.  They  eqttally  showed  that  the  poison  can  be 
aboorbed  tbrough  the  nnbroken  surface  of  a  membrane,  and 


that    the    conjunctiva    especially    is    apt    to  permit  of  the 
endosmosis. 

Experiment  No.  4. 

A  few  drops  of  cobra-poison  were  rubbed  into  the  mucous 
lining  of  a  fowl's  mouth  at  3.42  p.m.  4.15. — No  effect;  no 
sign  of  either  local  or  constitntional  disturbance.  12th,  8a.m. 
— Not  affected.  13th. — The  fowl  is  perfectly  well,  and  does 
not  appear  to  hâve  been  in  the  least  affected  by  the 
poison. 

In  this  case,  as  in  the  ezperiments  on  fowls  and  othor 
animais,  no  evil  resulted  from  the  contact  of  the  poison 
with  the  tongue  and  mucous  surface  of  the  mouth. 

The  évidence  of  thèse  four  ezperiments  is  not  absolutely 
conclusive  as  to  the  eztent  to  which  the  poison  may  operate  by 
absorption  through  a  mucous  membrane.  They  prove  that 
absorption  in  the  case  of  the  conjunctiva  and  the  Schneiderian 
membrane  really  does  occnr,  whilst  in  the  mouth  absolutely 
no  effect  was  produced.  But  the  poison  was  not  taken  from 
fresh  or  vigorous  snakes,  that  is,  they  had  been  some  time  in 
confinement,  and  its  action  may  hâve  been  impaired.  Suffi- 
cient,  however,  is  shown  to  prove  how  dangerous  the  contact 
of  the  |x)ison  with  the  délicate  mucous  surface  may  really 
prove. 


INSIDE  A  BALLOON. 


HE  handsome  illustration  on  page  14  représente  the 
interior  of  the  celebrated  French  balloon  "  L'Union." 
The  balloon  lies  upon  the  gronnd,  and  within  it  are 
seen  M.  Tissandier,  with  pcncil  and  paper,  making  a 
sketch  of  a  somewhat  novel  situation,  and  M.  de  Fonvielle 
standing  up,  giving  instructions  to  bave  a  hole  which  he  bas  just 
discovered  caulked  up,  if  we  may  use  the  expression.  M.  Fon- 
vielle thus  describes  the  sensations  experienced  on  entering  into 
the  interior  of  the  balloon  : — ^*  We  pass  into  the  aërial  car  :  the 
température  is  suffocating,  and  the  thermometer  marks  SS° 
Centigrade,  although  in  the  external  air  it  stands  at  25°.  This 
fact  is  not  surprising  when  we  remember  that  the  translucent 
material  of  the  balloon  acts  like  glass,  and  while  it  allows  the 
rays  of  beat  to  pass  through  it,  does  not  permit  them  to  travel 
ont  again  i  Seen  from  within,  the  balloon  bas  a  very  singular 
appearance.  It  is  a  vast  dôme  osoillating  with  every  move- 
ment  of  the  air.  The  light  which  travels  through  its  walls  is 
sofb  and  toned,  and  the  shadows  of  persons  outside  are  pro- 
jected  on  it  somewhat  like  the  figures  in  a  magie  lantern." — 
Voyages  Aériens,     Paris  :  Hachette. 


The  Candle-tree  in  Australia. — Dr.  Sohombnrgk,  Direotor  of 
the  Botanio  Oardens,  South  Australia,  writes  as  f oUows  : — I  hâve  at 
laat  seoored  and  receivod  per  mail  from  Mr.  W.  Bull,  F.L.S.,  F.G.S., 
in  London,  a  paoket  of  the  oelebrated  Candle-tree  {Parmentiera  cerifera) 
of  Panama.  If  I  saooeed  in  growing  the  seed  and  aoclimatiBing  the 
planta,  it  will  probably  prove  an  introduction  of  importance.  This 
tree  is  confined  to  the  valley  of  the  river  Chagres,  Isthmos  of  Panama, 
and  waa  disoovored  in  1866,  and  introdaced  by  Dr.  Seemann  to  England. 
He  says: — '*0n  entering  a  Foreat  of  theae  treea,  aperaon  might 
almoat  fancyhimaelf  tranaported  into  a  ohandler'a  ahop.  From  ail  the 
stems  and  lower  branches  of  theae  treea  hang  long  cylindrioal  froits, 
of  a  yellow  wax  colour,  ao  much  reaembling  a  candie  as  to  give  riae  to 
the  popnlar  appellation,  '  palo  de  velaa  '  (candle-tree).  The  fruit  is 
generally  from  two  to  three,  but  not  unfreqnently  four  feet  long,  and 
about  an  inoh  in  diameter.  It  has  opposite  bifoliated  leavea  and 
large  white  bloaaoms,  whioh,  in  ita  native  habitat  are  grown  throngh- 
out  the  year,  but  are  in  the  greateat  abundanoe  doring  the  rainy 
aeason.  Previoualy,  only  one  apeoiea  of  Parmentiera  pendulus  was 
known  to  eziat,  the  fruit  of  whiob,  called  *  quanudlotte,'  ia  eaten  by 
the  Mezioans,  while  that  of  Parmentiera  cerifera  aerrea  for  food  to 
the  numeroua  herda  and  cattle."  Dr.  Schomburgk  believea  there  ia 
Uttle  probability  of  auoœaa  in  the  open  air,  ezcept  in  tho  moiatare  of 
a  tropical  climate,  but  in  conaervatoriea,  where  there  are  the  re- 
quisite  applianoes,  there  will  be  no  difficnlty  in  getting  the  planta  io 
grow. 


12 


SCIENTIFIO   OPINION. 


[JftO.  6,  1970. 


ORIGINAL  COMMUNICATIONS. 

[Under    this    head    we    propose  to    pablish  Papers  oommanioated 
speclally  to  the  pagee  of  this  Journal.] 


THE  RELATION  BETWEBN  THE  PHYSIOAL  FORCES 
AND  THE  PHENOMBNA  OP  YITALITY. 

Bï     C.    STANILA.KD     WAKE,    F.A.S.L. 

In  Two  Parts.— Faut  I. 

|T  the  présent  moment,  the  bjpothesis  of  a  vital  force 
is  either  quietlj  ignored  or  openly  condemned  by 
nearly  ail  bcientifîc  roen  of  eminence.  Professor  Helm- 
boltz,  in  bis  remarkable  memoir  on  "  The  History 
and  Development  of  Phyaical  Science  in  Modem  Times,"  lately 
read  before  tho  Gcrman  Scientitic  and  Médical  Association  at 
Innsbruck,  after  treating  of  the  doctrine  of  the  "  conservation 
of  force,"  declared  that  "  its  application  to  physiology  is 
espeoially  important."  *'  According  to  our  présent  knowledge," 
says  Helmholtz,  "  living  bodies  dérive  their  energy  from  ezternal 
nature,  exactly  as  steam-engines  do.  They  make  nseof  chemical 
forces,  affinities  of  the  combustible  carbon,  and  of  the  ozygen 
of  the  atmosphère.  They  are  as  much  subjected  to  the  law  of 
the  conservation  of  force  as  inorganic  nature."  Professor 
Helmholtz  certainly  supposes  the  possibility  of  "something 
else  of  an  impondérable  character,"  besides  the  physical  forces 
being  active  in  living  bodies.  That  he  does  not,  however,  con- 
sider  this  prohahle^  is  évident  from  the  fact  that,  in  investigating 
the  opérations  of  sensation,  we  hâve  to  de^l,  according  to  his 
opinion  with  nothing  but  "  the  laws  of  motion."  In  fact,  the 
advocates  of  the  hypothesis  of  évolution,  as  worked  ont  by  Mr. 
Herbert  Spencer,  mnst  necessarily  deny  the  existence  of  a  vital 
force  ;  even  as  they  must  accept  the  notion  of  "  spontaneous 
génération,"  in  relation  to  which  Professor  Huxley  says: — 
"  While  admitting  that  there  is  expérimental  évidence  in  its 
favour,  Professor  Haeckel  dénies  the  possibility  of  disproving 
it,  and  points  ont  that  the  assumption  that  it  bas  occurred  is 
a  necessary  part  of  the  doctrine  of  évolution."^ 

In  the  présence  of  snch  anthorities  as  theso,  it  is  dangerous 
to  express  an  opinion  in  support  of  a  doctrine  so  completely 
condemned,  if  not  disproved.  This,  however,  bas  not  prevented 
Dr.  Lionel  Beale  from  still  insisting  on  the  existence  of  a  force, 
the  phenomena  resnlting  from  the  opération  of  which  are  so 
characteristic  as  to  exclnde  it  from  the  séries  of  physical  forces, 
and  to  authorizc  us  in  terming  it  vitaL  The  grounds  for  the 
belief  in  the  existence  of  this  spécial  force  are  thus  stated  : — 
"  In  ail  living  beings  there  exists  matter  in  a  pecnliar  state 
which  we  call  living,  This  living  matter  manifesta  phenomena 
which  are  différent  from  any  phenomena  proved  to  be  due  to 
the  opération  of  any  known  laws.  It  movcs  in  a  manner  which 
cannot  be  explained  by  physics.  Changes  are  eSected  in  its 
composition  which  cannot  be  accounted  for,  and  varions  sub- 
stances are  formed  by  it  which  may  exhibit  structure,  pro- 
perties,  and  a  capacity  for  acting,  in  a  manner  which  is  peculiar 
to  living  beings,  and  cannot  be  imitated  artificially,  or  satis- 
faotorily  explained.  It  takes  up  non-living  matter  in  solution, 
and  communicates  its  wonderful  properties  to  it.  Having 
increased  to  a  certain  size,  the  mass  of_  living  matter  di vides 
into  smaller  portions,  every  one  of  which  possesses  the  same 
properties  as  the  parent  mass,  and  in  eqnal  degree."  ^  The 
peculiar  opportunities  Dr.  Beale  bas  had  of  studying  the  phe- 
nomena of  vitality  in  its  primitive  phase,  give  weight  to  his 
arguments,  and  it  may  be  safely  said  that  the  vital  force  will 
yet  retain  its  place  nntil  formed  material  can  be  artificially 
resolved  into  the  germinal  matter  from  which  it  is  produced. 
But,  however  conclusive  Dr.  Beale's  reasoning  in  favour  of  a 
vital  force  may  be,  the  assertion  that  this  power  is  "  totally 
distinct  from  any  forces  or  properties  of  which  we  are  oognisant, 


and  not  in  any  way  correlated  with  any  known  forms^or  modes 
of  force  of  which  we  hâve  any  expérience,"^  must  much  weaken 
the  argument  in  the  eyes  of  the  physicist.  When  he  sees  that 
living  bodies  '*  make  use  of  chemical  forces,  affinities  of  the 
combustible  carbon,  and  of  the  oxygen  of  the  atmosphère,"  he 
will  not  believe  but  that  vitality  is  somehow  related  to  the 
energy  of  the  ordinary  forces  of  nature.  And  the  physicist  is 
not  far  wrong,  notwith standing  that  the  vital  force  truly  exists  ; 
even  as  Dr.  Beale  is  on  the  whole  correct,  althongh  that  force 
is  not  so  totally  distinct  from  the  physical  forces  as  he  asserts. 
This  statement  may  appear  somewhat  paradoxical,  but  its 
truth  is  not  diffîcult  of  proof.  The  force  which  Dr.  Beale  dé- 
clares to  be  truly  vital  résides  in  the  organîo  matter  which  it 
vitalizes,  and  when  this  matter  bas  passed  ont  of  its  germinal 
phase  and  become  formed  material,  it  is  supposed,  in  the  very 
process,  to  lose  the  vital  force  with  which  it  had  been  previously 
endowed.  On  the  other  hand,  it  is  not  pretended  that  the 
physical  forces  can  ordinarily  give  rîse  to  vital  phenomena 
directly,  Before  thèse  can  show  themselves,  matter  in  a  spécial 
state,  which  hence  is  called  organic,  is  required,  and  it  is  tho 
organio  matter  which  exhibits  the  phenomena  of  vitality. 
Even  if  it  were  admitted  that  organisnis  can  be  spontaneously 
generated  by  the  opération  of  the  ordinary  forces,  snch  forces 
would  by  the  act  lose  their  ordinary  character,  and  become 
truly  vital,  as  giving  vitality  to  an  organîsm.  But  the  condi- 
tions under  which  what  is  called  "  spontaneous  génération  "  bas 
been  observcd  sufficiently  rebut  the  notion  that  any  snch  process 
really  takes  place.  The  présence  of  matter  already  organized 
is  absolutely  essential  to  the  success  of  the  experiment,  and  it 
is  simply  impossible  to  prove  that  the  "  generated  "  organisms 
were  not  derived  from  this  matter  itself.  The  boiling  test  is 
useless,  as  a  beat  which  is  not  sufficient  to  destroy  the 
organic  character  or  "  potentiality  "  of  the  flnid,  cannot 
be  sufficient  to  destroy  the  organio  molécules,  to  the  pré- 
sence of  which  that  character  is  due.  In  corroboration  of  this 
assertion  I  may  remark  that  I  bave  obtained,  by  infu- 
sion, living  fibres,  not  only  from  Boot,  but  also  from  the 
aàh  of  coal  that  bas  been  thoronghly  burnt.  Moreover,  invi" 
sibUity  of  organic  germs  is  no  test  whatever  of  their  absence. 
So  far  as  we  know,  they  may  be  but  little  larger  than  tho 
ultimate  atoms  of  matter  themselves.  Every  increase  in  the 
power  of  the  microscope,  indeed,  reveals  forms  of  life  unper- 
ceived.  In  fact,  as  already  mentioned,  Professor  Haeckel  admits 
that  there  is  no  "  expérimental  évidence  "  in  favour  of  the 
doctrine  of  spontaneous  génération,  althongh  "  the  assumption 
that  it  bas  occurred  is  a  necessary  part  of  the  doctrine  of  évolu- 
tion." The  organism,  then,  we  may  safely  say  is,  now  at  least, 
essential  to  the  exhibition  of  the  phenomena  of  vitality,  or  to 
the  spécial  action  of  the  physical  forces  supposed  to  give  rise 
to  thèse  phenomena;  and  in  it  really  centres  the  dispute 
between  Dr.  Beale  and  his  opponents.  It  is,  in  fact,  tho 
existence  of  the  organism  which  has  to  be  explained,  and  it  is 
as  impossible  to  prove  that  the  action  of  the  physical  forces 
could  originate  organized  matter  in  the  absence  of  preceding 
matter  in  an  organic  state,  as  it  is  to  prove  that  the  physical 
forces  acting  in  organic  matter  could  not  display  ail  the  pheno- 
mena of  vitality.* 


*  The  Aeademf,  No.  1  p.  13. 


*  Protoplatm,  p.  89. 


BifFerence  of  Time  between  the  Beat  of  the  Heart  and  the 
Puise  at  the  'Wrist. — M.  Groux,  the  man  with  a  fissared  sternum, 
by  the  aid  of  a  Chronograph,  bas  ascertained  that  there  is  a  percep- 
tible différence  in  time  between  the  beat  of  the  heart  and  the  pnlse  at 
the  wrist,  the  time  occupied  being  285,000  of  a  second.  This  faot, 
says  a  contemporary,  farniahes  data  that  may  be  of  great  vaine  in  do- 
tectinif  anearisms  in  some  of  the  large  arteries.  We  [Ed.  8.0.']  may 
remark  that  the  interval  has  always  been  reoognized,  and  that  we 
imagine  it  is  maoh  greater  than  that  recorded  hère. 


s  ProiopUumf  p.  98. 

*  Wa  moBt  dlitinofcly  proteat  agâinst  the  writor't  nsamption  tlitt  there  ia  any 
"  TiUl  "  différence  between  what  he  oalto  germinal  and  formed  matter,  We  oon- 
fidently  aasert  that  no  saoh  différence  haa  erer  been  eatabliahed.  The  dfatioetioA 
ia  pnrely  hypothetioal.— Bz>.  5.  O, 
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The  New  Booms  of  the  Victoria  Institute. — In  response  to  an 
•ppeal  recently  issued  by  the  Council,  libéral  contributions  hâve  been 
nïade  to  enable  them  to  hire  and  furnish  suitable  premises  at  No.  8, 
Adelphi-terrace,  Strand,  which  are  to  be  opened  with  the  new  year  as 
offices,  libraxy,  and  reading-room,  for  the  use  of  the  members  and 
aaaociatea.  Valuable  contributions  of  books  have|already  been  made, 
and  others  are  promised,  and  it  is  iutended  to  obtain  a  supply  of 
IwiidiTig  literary  and  scientific  periodicals.  The  future  meetings  of  the 
Inststute,  on  the  first  and  third  Monday  evenings  in  the  month,  will 
bo  héld  in  the  new  premises  ;  whioh,  it  is  hoped  will  form  a  convenient 
XfDcksToiui  fot  uMinbers  visitiiig  the  meiropolis. 


REVIEWS  OF  BOOKS. 

Microscopic  Ohjedê  Figured  and  Beecrihed,  By  J.  H.  Mabtin, 
Secretary  to  the  Mid-Kent  Naturai  History  Sooiety. 
London  :  Van  Yoorst.     1870.     Part  I. 

THE  first  part  of  this  work,  whose  intended  publication  we 
noticed  recently  in  "  The  Week,"  bas  now  appeared,  and 
it  behoves  us  to  Bay  a  word  or  two  about  it.  It  consista  of  a 
wrapper,  eiglit  pages  of  letter-press,  and  eight  plates.  On  the 
latter  are  in  ail  sixteen  "  microscope-fields/'  if  we  may  coin  an 
expression.  Each  field  is  jast  ail  that  is  seen  nnder  the  power 
employed  in  tbe  case  in  point,  and  is  of  course  limited  by  a 
circle.  Opposite  each  two  "  fields  "  is  their  description,  the 
number  of  diameters  of  amplification  being  clearly  stated.  So 
far  the  plan  is  good,  and  very  useful  for  purposes  of  référence. 
The  text  is  also  clear  and  terse.  But  the  plates  are  not 
exactly  what  we  expected.  They  hâve  an  amateur  roughness 
about  them  which,  we  fear,  will  be  detrimental  to  the 
commercial  interests  of  the  work.  We  ourselves  do  not  object 
to  them  on  this  account,  for  we  know  very  well  that  most  of 
the  handsome  figures  in  microscopic  works  are  what  photo- 
graphers  tell  us  of  enlargements,  "  touched  np."  Indeed,  often 
so  "  touched  up  "  that  they  are  an  artistic  generalization  from 
hosts  of  spécimens.  Mr.  Martin's  drawings  look  honest  and 
life-like,  if  they  lack  beauty,  and  we  give  them  onr  praise.  In 
some  places  the  outline  wants  more  définition,  but  on  the 
whole  we  prefer  them  to  many  others  that  we  bave  seen.  In 
this  "  Fart  "  vegetable  tissues  are  dealt  with  ;  they  are  ail 
common  forma,  and  ail  save  those  of  the  yeast-plant  are  good. 
When  we  hâve  seen  a  few  more  examples  of  the  author's 
handiwork,  we  shall  be  better  able  to  predicate  as  to  the  talue 
of  his  labours. 

Earth  and  8ed,  From  the  French  of  LcfTJis  Figuier.  Trans- 
lated,  Edited,  and  Bnlarged  by  W.  H.  Davekport  A  dams. 
London  :  Nelson  &  Sons.     1870. 

W£  cannot  find  fault  with  M.  Figuier  for  the  narrowness  of 
his  subject.  Earth  and  Sea  coostitute  a  fine  area  for 
the  refiections  of  the  philosopher  ;  and  though  we  cannot  rank 
M.  Figuier  in  the  latter  category,  we  cannot  deny  either  that 
he  has  amassed  a  considérable  knowledge  of  naturai  pheno- 
mena,  and  has  done  a  good  deal  towards  what  his  countrymen 
would  call  the  wlgarization  of  Science.  It  is,  however,  more 
as  a  work  on  physical  geography  than  as  a  gênerai  treatise  on 
biology  that  the  editor  offers  this  book  to  the  public,  and  so 
far  as  we  can  see,  the  work  meets  a  want.  With  the  excep- 
tion of  the  classic  volumes  of  Lyell,  we  know  of  no  elaborate 
and  well-illustrated  work  in  our  language  on  physical  geo- 
graphy— if  tbere  be  such  a  science, — and  we  think,  therefore* 
that  this  volume,  which  Mr.  Adams  has  been  at  some  pains  to 
correct  and  enlarge,  will  obtain  a  favourable  réception  at  the 
hands  of  amateur  readers.  It  is  essentially  a  popular  and  not 
a  teohnical  scientific  essay. 

The  anthor  adopts  the  plan  of  dividing  his  work  into  six 
books,  each  of  which  indudes  several  chapters,  and  complètes 
a  particular  branch  of  the  subject.  Thns  Book  I.  deals  with 
the  situation  of  the  terrestrial  globe  in  space,  and  gives  ample 
détails  of  the  différent  efforts  of  geographers  and  astronomers 
to  describe  the  nature  of  the  earth's  movements,  and  to  esta- 
blish  the  now  well-known  laws  of  the  earth's  relation  to  other 
heavenly  bodies.  Book  II.  treats  of  the  discovery  of  the  form 
and  dimensions  of  the  earth,  and  in  this  we  find  one  of  the 
clearest  popular  accounts  that  we  bave  yet  seen  of  a  problem 
very  diffîcult  to  explain  intelligibly  to  young  people. 

In  Book  m.  we  bave  an  account  of  the  surface  or  gênerai 
contour  of  the  globe,  of  the  great  mountains  and  valleys, 
table-lands  and  plains,  and  déserts  of  the  earth  ;  how  they 
originated,  and  what  forces  are  now  operating  to  alter  or  de- 
stroy  them.  This  portion  of  the  work  is  indeed  a  well-prepared 
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digeat  of  the  priociples  of  phjaical  geology.  Book  IV.  embraoea 
a  diacassiou  of  the  différent  théories  as  to  terrestrial  heat,  and 
bIbo  to  ihe  Bolar  heat  and  climate.  TJnder  this  heading,  too, 
oomea  the  description  of  glaciers  and  their  iaflaeaces,  earth- 
qaakes,  and  volcanoes.  The  lakes  and  rivera — ail  fresh 
nat«r8 — are  oomprised  in  Book  V.  ;  and  Iwlly,  in  Book  VI., 
we  bave  a  aket«h  of  Ûi&  ohîef  aeaa  and  océans,  and  an  ooconnt 
of  the  aea-bed  and  its  contents,  and  of  the  principal  apparatna 
employed  in  aonnding. 

The  illnatrationa  to  thia  vrork  are  eapeoïaUy  good,  and  they 
are  aa  nnmeroua  aa  thej  are  effective.  As  a  aample  we  beg  to 
refer  onr  readers  to  the  artiatic  sketch  on  page  16  of  thia 
jonrnal,  in  which  a  nomber  of  Araba  are  represented  sinking  a 
well.  In  connection  witfa  this  illastration,  which  seema  per- 
faaps  nnimportant  acientifically,  ib  ia  necessarj  to  state  that 
Arab  well-sinking  is  a  verj  différent  thing  from  Enropean 
well-sinking.  The  Arab  knows  no  wa;  of  remoTiDg  tlie  water 
as  he  worka,  and  conseqnentlj  the  work  ia  done  by  divera,  who 
&eqaently  lahonr  nnder  the  tremendona  preaaare  of  a  aolnmn 
of  water  150  ft.  in  height,  la  conolnsion,  we  wonld  remark 
tiiat,  if  the  éditera  of  M.  Fignier's  othcr  treatises  had  been  as 
eameet  and  couacientioaa  in  diacharging  their  taak  aa  Mr. 
Adams  bas  been,  we  shoald  hâve  less  fanlt  to  find  with  "  adap- 
tations from  the  French,"  and  onr  Engliah  readers  would 
receive  aomething  besides  mère  gandj-  piotnrea,  which,  in  some 
of  the  earlier  of  M.  Fignier's  books,  are  a!l  that  is  to  be  fonnd. 
Onr  tbanka  are  therefore  dae  to  the  éditer,  and  indeed  not  less 


to  the  pubtishera,   for  this  vory   handsomelf  eiooatod  and 

accurate  and  ngefal  vol  a  me. 


Cupe  and  ilieir  Omloni».      Second  Edition.     London  :    Van 
Voorst.     1869. 

IF  antiqnarian  pnrsnits,  as  they  wers  oarried  on  some  ten  or 
fifteen  jeara  ago,  can  be  oalled  a  soienoe,  tben  thia  littla 
volome  which  ïlr.  van  Voorat  has  iaaned  is  a  aoientific  one. 
At  olI  éventa,  thoee  who  are  interested  in  tfae  bistory  of  the 
goblet  shonld  mn  throngh  its  pages,  where  tliej  will  fînd  mnoh 
ancient  lore  to  intereat  and  please  them.  The  frontispiece, 
repreaenting  an  antique  glaïs  cnp  with  a  sprig  of  borage,  ia 
extremely  pretty,  and  will  make  the  moaths  of  cotmoittimr 
coUectora  water.  If  Luther  be  right,  and  "  Wein,  Weiber 
nnd  Oesang"  hold  eo  important  a  rank  ia  worldly  affaira, 
aasnredly  Cujm  and  their  Cvttoint  ia  not  withont  its  vaine. 


VargoMÙi.     Bohtin  de  la  Bociedad  Oienciai  FisicOs  y  NcUu- 
Taies  de  Caracas,  1869.     No,  V. 

WHO  woald  thiok  of  finding  in  an  ont-of-the-nay  place  like 
Venezaela  anjthing  acientific  !  and  yet  there  ia  in 
Caracas  an  excellent  scientific  bodj,  some  of  whoae  leading 
members  pay  na  the  eateemed  compliment  of  being  readers  of 
SciENTiïic  OpiifioN.  We  hâve  aow  before  us  the  but  BaUatin 
of  the  Fhjaioal  and  Natoral  Soienoea  Society  of  Caraoaa,  and 
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we  are  bonnd  to  b&j  that  in  enrj  respect  it  ia  more  like  a  cop^ 
of  the  Proeeedingi  oiaoae  Metropolitan  Society  than  a  Report 
of  «0  dittant  a  "boAj  "  aa  that  irhich  it  représenta.  Ita  con- 
tents are  numerons,  bat  the  foUowiog  papers  are  amoog  the 
tnost  important  : — "  On  Otatie  dicolomica,"  by  A.  Emst.  "  A 
Tùit  to  the  Caves  of  Feûon,"  bj  S.  Ugarte  ;  "  Tbe  Analyais  of 
a  Local  Minerai  i"  "Oq  (Zmuniuufrù/'bjA.Emst;  "Oeologi- 
tal  KotioH  on  the  AnriTerons  District  of  Oaratal,"  bj  Dr.  leNere 
Toster  ;  and  laatlj,  an  exoelleut  paper,  flcoompaoied  bj  a  Yotj 
luuâaome  plate,  on  an  Eiconion,  hj  M,  A.  Ootring,  lo  the 
Carea  of  Gn&oharo,  in  the  Vallej  of  Caripe.  We  aoDgratnlat« 
the  Caracas  Society  on  the  great  nsefalnees  of  ita  lBboan,and 


«e  trast  that 
more  regnlarly . 


I  fntare  ire  shall  receive  ils  coniinnnicatîODS 


Qeoîogie(U  Beport  of  ike  Exploration  of  (As  Teliomtone  and 
MUiouri  Rivere.  By  De.  F.  V.  Haidhs.  Washington: 
Goremment  Prioting  Office.     1869. 

THIS  is  a  rooat  valoable  addition  to  the  history  of  American 
geology,  aad  is,  indaed,  in  other  respects  a  mut  io- 
teretting  rolume,  of  whioh  we  bope  soon  to  reprodnce  aome 
portion  for  tho  benefit  of  our  readers.  It  is  aooompanied  by  a 
very  Urge  oolonred  map  (4  ft.  by  3  ft.)  of  the  geology  of  the 
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district  described,  and  contains  copîoas  Hsts  of  tbe  minerais 
and  fossils  discovered.  The  appendix  is  especially  important 
to  palaeontologists.  It  embraces  an  acconnt  of  tbe  Cretaceons 
and  Tertiary  plants,  bj  Dr.  J.  S.  Newberry,  Professor  of 
PalflBontologj  of  tbe  Scbool  of  Mines,  Columbia  GoUege,  New 
York,  and  deals  witb  nearlj  fiflj  species. 


CORRESPONDENCE. 


It  it  diatinctlj  to  be  borne  in  mind  ttaftt  we  do  not,  by  inserting  letters,  cobt^j 
anj  opinion  fsToorable  to  their  contents.  We  opon  oar  coIamnB  to  ail,  withont 
leaning  to  any  ;  and  thua  snpply  a  channel  for  the  publication  of  opiniona  of 
ail  ahadet. 

No  notice  wha^xer  will  be  taken  of  anonymona  eommtinicationa. 

We  cannot  undertake  to  retom  rejected  communicationa. 


The  Probable  Seat  op  Volcanic  Action. — From  Profsssob 

StEBBT   HtTNT. 

• 
SiB, — In  SciENTiPic  Opinion  for  Ootobcr  27th  (p.  456),  the  Eev. 
Onnerod  Fishor  refers  to  a  suggestion  toade  by  him  in  the  Qeological 
Magazine  for  November,  1 868,  that  a  diminution  of  pressure  consé- 
quent on  movements  in  the  carth's  crust  might  cause  rocks  highly 
heated,  but  maintained  in  a  solid  state  by  great  pressure,  to  pass  into 
a  condition  of  liquidity.  Mr.  Scrope,  in  the  sucoeeding  number  of  that 
magazine,  asserted  that  this  yiew  had  been  advanced  by  him  in  the 
two  successiTe  éditions  of  his  work  on  Yolcanos  in  1826  and  1862. 
This  claim  was  denied  by  Mr.  Fishor  in  the  magazine  for  January, 
1869,  and  I  having,  in  a  paper  on  the  probable  seatof  volcanic  action, 
pnblished  in  the  Geological  Magazine  for  June  last,  ascribed  priority 
in  this  yiew  to  Mr.  Scrope,  Mr.  Fisher,  on  the  occasion  of  the  republi- 
cation  of  my  paper  in  your  journal  for  October  20th,  repeats  his 
charge,  and  calls  upon  me  to  eustain  my  assertion.  I  might  with 
propriety  rest  upon  Mr.  Scrope's  own  statement  in  the  Qeological 
Magazine  above  referred  to,  but  I  venture  to  refer  your  readers  to  the 
following  passages  in  Mr.  Scrope*s  book  on  Yolcanos  (édition  of  1862), 
which  hâve  probably  escaped  the  notice  of  Mr.  Fisher.  Mr.  Scrope 
there  defines  volcanic  éruption  as  **  the  extra vasation  and  ebullition  of 
subterranean  minerai  matters  (known,  so  far  as  T?e  are  acquainted 
with  them,  to  contain  water),  which  increased  température  or 
diminished  pressure  has  liquefied  and  caused  to  effervesce''  (p.  309). 
He  elsewhere  speaks  of  the  partially  liquid  matter  beneath  a  volcanic 
vent  as  varying  in  its  condition  according  to  ciroumstances  of  tempéra- 
ture and  pressure,  which  are  due  to  changes  in  position,  bulk,  weight, 
cohésion,  and  conséquent  résistance  of  the  rocks,  as  well  as  to 
variation  in  the  rate  of  beat  from  below  (p.  266).  Those  who  care  to 
follow  the  question  of  pressure  in  its  bearings  on  volcanic  phenomena, 
are  reforred  to  a  little  note  on  this  subject  which  I  hâve  sent  to  the 
Geological  Magazine, 

Montréal,  Dec,  13,  1869.  T.  Steeby  Hunt. 


Mb.  Scbope,  Mb.  Fibheb,  and  Pbof.  Stebby  Hunt. — From 

Mb.  Fisheb. 

SiB, — I  have,  within  the  last  week,  received  a  letter  from  Dr.  Sterry 
Hunt,  in  which  he  has  kindly  referred  me  to  a  passage  in  Mr.  Scrope's 
Yolcanos,  wherein  the  extravasation  of  minend  matter  is  attributed 
to  liquéfaction  by  increased  température  or  diminislied  pressure,  It 
occurs  at  page  309  of  the  édition  of  1862.  Thus  my  letter  in  No.  52 
of  your  paper  has  been  answered. 

I  must,  howover,  still  think  that  there  is  a  considérable  différence 
between  Mr.  Scrope's  vie«r  of  the  cause  of  volcanic  outbursts  and  that 
hazarded  by  myself,  as  I  pointed  out  in  the  Qeological  Magazine  for 
January,  1869.  I  remain,  &c., 

0.  Fibheb. 

The  Novembeb  Meteob  Showeb  in  Cabacas. — JVom  M.  A.  Ebnbt. 

SiB, — I  hope  you  will  allow  one  of  your  earliest  subscribers  to 
trespass  on  your  valuable  space  by  remitting  you  for  publication  the 
results  of  the  observation  of  the  November  meteors,  as  seen  hère  in 
Caracas. 

The  Sociedad  de  Cicncia^  Fisica^  y  NaturaUs  de  Caracas  desiring 
to  oollect  facts  for  the  study  of  the  meteors  in  this  year,  named  a 
committee  of  two  members  (Dr.  Diaz  and  Sig.  A.  Aveledo),  who, 
accompanîed  by  several  other  gentlemen,  observed  the  heavens  in 
the  night  from  the  13th  to  the  14th  November,  posted  in  a  con- 
venient  position  on  the  flat  roof  of  the  Colegio  de  Santa  Maria 
(10'  30'  60"  N.,  69'  16'  W.  Paris),  6-88  «  over  the  Street,  whiob 


is  890  ~  over  the  level  of  the  Caribbean  Sea.  Every  observer 
direoted  his  attention  to  a  certain  partof  the  firmament,  and  oounted 
loud  the  meteors  he  saw,  telling  at  the  same  time  the  spot  where 
they  became  visible,  and  the  direction  they  foUowed.  The  sky  was 
very  clouded  during  the  greatest  part  of  the  night,  so  that  in  ail  no 
more  than  405  meteors  could  be  booked,  from  one  o'dock,  when  the 
flrst  was  visible  to  5h.  34',  when  the  last  was  seen  in  the  dim  light  of 
the  dawning  day.  Most  of  the  meteors  were  only  visible  in  a  part  of 
its  way,  the  firmament  being  continually  covered  hère  and  there  by 
clouds  ;  but,  by  tracing  on  a  map  the  directions  noted  in  the  list,  the 
lower  were  found  to  converge  partly  in  Léo,  partly  in  Ferseus  ;  28 
meteors  were  noticed  from  TJrsus  major. 

The  maximum  observed  in  five  minutes  was  58,  at  4h.  5'  ;  and  in 
the  last  minute  of  thèse  five  29  were  noted. 
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We  saw  from 
3h.  30'  „  3h.  35' 
3h.  35'  „  8h.  40' 
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The  colour  was  generally  whitish,  like  the  light  of  most  planets  ; 
but  there  were  seen  two  red  ones,  four  green  ones,  and  one  blue  one.  A 
great  many  lef  t  phosphorescent  traces  ;  that  of  the  red  one,  from  Ferseus 
at  3h.  23',  was  visible  for  several  seconds.  Three  reached  the  apparent 
diameter  of  YenuSt  and  one  surpassed  it,  the  latter  being  visible 
through  the  clouds,  althongh  not  evon  Jupiter  and  Sirius  ooold  be 
distinguished.  • 

Tlj^re  was  no  altération  noted  in  the  barometer,  at  lOh.  p.m.  The 
maximum  was  found  with  684*11'"™;  the  minimum  at  4h.  a.m.,  with 
683  81"»  (reduced  to  0'  C.).> 

I  am  most  tmly  y  ours,  A.  Ebnbt. 


The  Phtbiologt  op  Balloon  Ascents. — From  M.  W.  de 

FONVIELLE. 

Mon  Cheb  Monsibtb, — I  am  very  much  gratlfied  with  the  article 
yen  have  written  very  ably  on  our  work,  Aërial  2Vavel«,  and  for  the 
publishing  of  the  last  plate  relating  to  Mr.  Glashier's  ascents.  I  think 
you  have  gîven  some  of  my  coUeagues  more  than  ]their  meed  of  praise. 
And  in  référence  to  my  own  labours,  I  beg  to  direct  your  attention  to 
the  supplément  I  have  given  (see  notes)  on  the  results  of  Captive  balloon 
ascents  at  Aehburnham  Fark.  In  perusing  with  some  care  that  résumé 
you  can  ascertsin  the  real  state  of  affaire  in  aërial  investigations.  The 
era  of  real  scientific  aëronautios  is  not  open  yet,  as  real  aërial  observa- 
tions suppose  balloons  worked  essentially  aocording'^to  soientifio  ptin- 
ciples  by  aëronauts,  being  striotly  nnder  the  guidanoe  of  the  soientifio 
observers,  and  who  themselves  are  really  educated  for  the  purpose.  Eveiy 
part  of  the  balloon  wants  a  scientific  study  and  disquisition  ;  viz.,  the 
invention  of  a  good  vamishing  stuff  better  than  linseed-oU,  which  is 
the  only  one  used  up  to  the  présent  moment.  Could  you  iake  the 
trouble  to  ascertain  if  caoutchouc  dissolvfid  b|^  sulphide  of  ea/rhon 
would  be  serviceable,  if  différent  layers,  for  instanoe,  were  applied 
severally  in  order  to  reach  to  a  thickness  of  [some  }  mm.  together? 
The  inconvenience  of  linseed-oil  is  attacking  the  envelope, 
which  very  qoickly  loses  every  résistance  by  the  working  of  air 
oxygen,  is  well  known.  I  am  aware  that  in  some  respects  gaa 
derived  from  coal  attacks  india-rubber,  but  the  oontaot  with  ooal 
gas  being  only  during  a  few  hours  before  the  ascent,  and  no  aspent 
being  to  be  fixed  for  more  than  twelve  hours,  the  inconvenience  £rom 


1  Our  oorrespondênt  has  aent  lu  a  wave  diagram  of  the  meteors,  whioh,  howerer, 
it  U  needlesa  ta  nprodaoei  ••  his  looid  seoooat  auppliss  ail  the  iafonaatioa 
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the  gas  mnst  be  notHng  to  the  objection  ariaing  from  the  contact 
with  the  air.  If  yon  oan  find  somo  suggestion  for  meeting  that 
diffienlty  yon  will  render  a  real  service  to  science  in  pnblishing  it,  and 
I  will  be  most  happy  in  trying  it  if  it  cornes  within  the  sphère  of  my 
opportanities.  Mr.  Giffard  bas  met  the  diffienlty  most  oleyerly  in 
hia  admirable  Âshbnrnham  .Park  balloon,  by  constrncting  it  with 
several  envelopes,  which  it  is  impossible  to  use  for  small  balloons  like 
the  one  constmoting  now  for  my  private  use,  and  which  will  be 
only  able  to  carry  two  persons,  me  and  my  pnpil  in  aëronautry, 
at  a  level  of  3,000  mètres,  which  is  saffîcient  for  my  purpose. 
On  the  13th  of  December  a  meeting  was  held  At  the  observa- 
tory  nnder  the  présidence  of  M.  Leverrier.  A  very  able  speech 
was  delivered  by  M.  Bert,  the  new  Professer  of  Physiology  to 
the  Sorbonne,  on  the  effects  of  raréfaction  and  condensation  of 
the  lûr.  M.  Bort  qnoted  several  Âërial  Voyages,  and  the  examplo 
shown  by  him  was  the  fainting  of  Mr.  Glaisher,  which  you  hâve 
so  ably  translated  from  the  vivid  description  drawn  by  yoar 
illustrions  coontryman.  Mr.  Bert  has  given  a  very  clever  sug- 
gestion for  explaining  why  people  feel  so  well  in  a  halloon  when  at  a 
moderate  l^veL  The  diminution  of  pressure  gives  rise  to  an  active 
perspiration  by  the  innumerable  pores  of  the  skin  ;  gases  esoape  ont  of 
the  blood,  and,  if  the  diminution  of  pressure  is  not  too  large,  car- 
honic  actd,  which  is  obnoxious,  will  esoape  alone,  whilo  oxygen  will 
remain.  So  in  some  respects  moderate  aëronauts  will  hâve  their  blood 
revivified  not  only  through  the  lungs,  but  also  through  their  shin.  It 
shows  that  CTcrything  tending  to  promote  perspiration  throagh  the 
skin,  as  the  taking  of  a  warm  bath  with  rabbing  before  the  asoent  will 
be  an  excellent  précaution.  Next  time  that  I  go  up  into  the  air  I  will 
tiy  the  trick.  I  will  take  fresh  linon  too,  and  hâve  my  hair  cleaned 
at  the  same  time.  But  M.  Bert  was  unquestionably  wrong  in 
explaining  the  fainting  of  Mr.  Glaisher  only  by  the  diminution  of 
pressure.  One  of  the  causes  affecting  your  illustrions  coantryman 
was  unquestionably  the  great  cold,  against  which  he  was  not  pro- 
tected.  It  is  easy  to  procure  warmth  by  warming  the  sand  taken  for 
ballast,  or  putting  warm  oil  in  a  vase  not  closed,  for  fear  of  diminution 
of  pressure  outside  leading  to  an  explosion.  Besides,  Mr.  Glaisher 
was  busy  taking  numbers,  which  were  entered  into  his  acrial 
log-book,  and  are  very  numerous  indeed.  The  figures  in  the  Appendiz 
are  only  a  small  part  of  them.  He  was  writing  and  observing  as  fast 
as  be  was  able  to  do.  But  when  a  man  is  observing  and  writing  he 
oontracts  his  chest,  and  the  process  of  respiration  is  always  unfree, 
Sometimes,  principally  in  the  case  of  carefnl  observations,  it  is 
entirely  stopped  !  !  When  people  are  located  in  a  rarefied  air  they  must, 
on  the  contrary,  lean  on  their  back,  for  having  their  perspiration  as  f ree 
or  profound  as  possible,  so  that  the  quantity  of  the  air  gives  some  com- 
pensation for  the  raréfaction.  Mr.  Glaisher  was  far  from  taking  that  pré- 
caution which  I  know,  from  his  own  teaching,  is  so  ninch  wanted.  It  is 
not  ail,  the  ascent  was  so  quick  that  mercury  was  falling  perhaps  a  ^  in. 
per  minute.  Then,  persons  in  the  car  were  almost  in  the  position  of 
living  beings  under  the  pneumaiic  hell,  where  water  can  be  congealed 
in  Bummer  by  the  evaporating  procçsa,  and  no  otJier  cause!  If 
this  letter  waa  not  too  long,  I  should  insist  upon  other  theoretical 
considérations,  showing  that  your  illustrions  countryman  is  far  from 
having  founded  the  Colonne  d'Hercules  in.  the  air,  which  he  is  the  first 
to  acknowledge  :  I  will  explain  ail  that  at  the  next  meeting,  ISfch  of 
January,  at  the  Boyal  Obscrvatory,  as  well  as  many  other  considéra- 
tions leading  to  the  same  end,  and  I  expect  I  shall  be  able  to  show 
that  man  is  far  from  liaving  penetrated  into  the  air  to  the  utmost 
heights, 

Your  most  faithf ul  fellow  acrial  traveUer, 


30,  Rue  des  Abhesses,  Pari.s. 


W.   DE  FONVIELLE.* 


Bock  Matebial':  Fbok  whencb  De&ived. — From  Mb.  G.  Bace. 

SiB, — ^In  explanation  of  the  position  I  take  in  query  second  in  my 
letter  in  a  récent  issue  of  Scientieic  Opinion,  and  in  anawer  to 
your  inquiry,  "  How  does  Mr.  Bace  obtain  littorîd  action  withont  a 
shoze,  and  if  a  shore,  why  not  dry  land  r  "  I  beg  to  say  that  in  the 
illustration  nsed  in  the  above  query  both  littoral  action  and  dry  land 
are  implied  as  well  aa  stated,  and  are  nsed,  not  to  prove  that  a  shore 
can  exist  withont  dry  land  or  vice  versa,  but  that  the  removal  of  a 
blook  of  rock  from  a  distant  to  a  near  point  in  space  by  denudic 
aotton  18  not  essential  to  its  attaining  the  pebble  form. 

Bat  in  my  first  query  neither  Jittoral  action  nor  dry  land  are  im- 
plied, and  it  is  intended  to  elicit  information  as  to  whether  water  can 
in  any  other  form  than  the  littoral  give  to  a  crystal  or  pièce  of  quartz 
the  pebble  form,  or  if  it  is  only  on  a  shore  that  water  has  motion  so 
that  it  can  subject  a  pièce  of  rock  to  its-  influence,  or  to  find  ont  if 
there  may  hâve  been  shallows  withont  a  shore,  or  deeps  where  water 
action  did  not  ceaae.     Information  on  thèse  points  will  oblige, 

Yours  respectfully, 

Weardale,  Dec.  24,  1869.  Gsobob  Bace. 

'  Ow  eorretpondent  Hm  written  ia  Englith,  snd  tboogh  bis  style  is  s  little 
vijSoteiis  hère  aàd  ther#,  we  prefer  to  leave  his  letter  as  wrliten,  as  it  expresses 
vwy  foreibly  the  writer's  riews.— £]>.  3.  O, 


Amœb-e  fbom  Atlantic  Sea-bed. — From  Mb.  C.  S.  Wake. 

SiB, — I  am  hardly  snrprised  at  your  expressing  wonder  at  my  aa 
sertion  as  to  the  présence  of  Am>qshœ  in  an  infusion  of  Atlantic  "  chalk 
mud."  Aa  to  the  truth  of  the  assertion,  however,  there  can  be  no 
doubt,  and  f ortunately  I  am  able  to  produoe  the  corroborative  évidence 
of  my  f  riend  Dr.  C.  Carter  Blake,  whose  letter  to  me  on  the  subject  you 
will  see  below.  That  the  Amœhœ  were  not  introduoed  from  any  other 
source  I  am  convinced,  as  I  hâve  taken  great  care  to  prevont  the  in- 
troduction of  f oreign  organisms  into  the  infusions.  I  cannot  say  that, 
judgingfrom  the  présence  of  other  free  moving  organisms,  lamsurprised 
at  finding  Amœhœ  under  the  ciroumstances  named — the  lésa  so  as  I 
hâve  met  with  them  in  an  infusion  made  from  the  hardened  sedimen- 
tary  deposit  attached  to  sea-weed  taken  ont  of  the  Gulf  Stream,  of 
which  I  send  you  a  spécimen.  I  may  mention  that  about  a  fortnight 
ago  I  wrote  to  Dr.  Carpenter  telling  him  of  the  above  faots. 

While  on  this  subject  I  may  state  that  a  few  days  ago  I  observed,  at  the 
bottom  of  a  bottle  containing  an  infusion  of  the  "  chalk-mud,"  a  round, 
fluffy-looking  masa,  totally  unlike  anything  I  had  before  met  with.  On 
examining  a  portion  of  it  under  the  microscope,  I  fonnd  that  it  oonsisted 
of  a  dense  aggrregation  of  fibres.  It  appears,  in  faot,  to  be  a  regular 
fnngoid  growth,  presenting  many  of  the  phenomena  I  hâve  elsewhere 
described  in  connection  with  microacopic  végétation.  The  most 
curions  phenomena,  although  not  limited  to  this  particular  case,  ia 
the  association  of  coccoliths  with  the  fibrea,  not  a  mère  adhésion,  but, 
so  far  as  I  can  judgo,  an  actual  vital  connection.  To  enable  you  to 
judge  of  this,  I  send  you  a  slip  containing  a  portion  of  the  fungoid 
substance,  and  which  shows  other  curions  phenomena — notably  numer- 
ous spicules.  I  am  yoors  obediently, 

Oray*s-inn,  Dec.  27,  1869.  C.  Staniland  Wake. 


Anthropological  Society  of  London,  4,  St.  Martin' s-plaoe,  W.O. 

December  23,  1869. 

Mt  deab  Mb.  Wake, — ^Without  entering  into  the  controveray 
respecting  the  microacopical  discoveries  you  hâve  made,  I  hâve  great 
pleasure  in  expressing  my  ontiro  assent  to  the  proposition  that  I  saw 
spécimens,  undoubtedly  referrible  to  Amœha,  in  your  slides  from  the 
Atlantic  seabed.  There  can  be  no  doubt  that  they  were  true 
Amœhœ,  Yours  very  truly, 

C.  Cabteb  Blakb,  F.G.S. 
Lecturer  on  Comparative  Anatomy. 
0.  S.  Wake,  Esq.,  F.A.S.L.  Westminster  Hospital. 


Who  Fibst  Captubed  Plusia  Ni  ? — From  Mb.  Dobville. 

Sir, — Having  obaerved  in  Scient inc  Opinion  some  interesting 
correspondence  rclating  to  Mr.  Newman's  British  MotJis,  I  venture  to 
trouble  you  with  this  communication,  for  the  purpose  of  drawing 
attention  to  an  expression  in  that  work  calcnlated  to  mislead  its 
readers  concerning  Pliisia  Ni,  which  I  was  thd  first  to  capture  in  this 
conntry,  and  which  was  introduced  by  Dr.  Knagga  into  our  lista  on 
the  authority  of  my  spécimen. 

Mr.  Newman's  réputation  aa  a  naturalist  makes  the  expression  to 
which  I  allude,  viz.,  "  Is  said  to  hâve  been  taken,"  carry  with  it  a 
doubt  as  to  the  accuracy  of  Dr.  Knaggs's  judgmont  ;  and  may  lead 
many  to  infer  that  he  was  in  etror,  and  that  no  snch  insect  had  been 
captured. 

Surely  Mr.  Newman's  long  exporience  must  hare  shown  him  that 
individual  insects  frequently  vary,  more  or  leas,  from  the  type-form  of 
their  spectes  ;  and  ho  should  not  claim  for  himself  the  sole  power  of 
furnishing  an  accurate  description  ;  nor  should  he  îndirectly  throw 
doubt  on  the  opinions  of  his  fellow-labourers  by  such  au  expression  as 
**  is  said.** 

In  order  that  the  fact  should  not  be  subjeoted  to  a  doubt,  even  in 
Mr.  Newman's  mind,  I  hâve  submitted  my  insect  to  the  inspection 
of  Mr.  Doubleday,  who  pronounces  it  to  be  "  a  very  fine  spécimen  of 
Plusia  Ni.**  I  am,  Sir,  yours  faithfully, 

Alphington,  Ejecter,  Dec,  24, 1869.  H.  Dobville. 


DiPLODUS   OIBBOSU8. — From  Mb.  Babkas,  F.G.S. 

SiB, — The  Christmaa  hoUdays  hâve  afforded  me  a  few  honra  leisuro 
in  which  to  clear  off  the  shale  from  a  mass  of  remains  of  Diplodas, 
which  has  been  in  my  possession  for  a  considérable  poriod,  and  I 
désire  to  report  to  your  readera  the  resuit  of  the  examination.  The 
slab  in  which  the  fossil  remains  are  imbedded  oonsists  of  a  compact, 
evenly  laminated,  and  homogeneous  mass  of  shale,  which  was  obtained 
from  the  Northumberland  Low  Main  seam.  The  length  of  the  pièce 
of  shale  ia  20  in.,  and  the  width  is  12  in.  Lying  parallel  to  eaoh  other, 
and  angularly  aoross  the  shale  are  two  masses  of  partially  ossifled 
cartilaginous  matter  ;  the  length  of  one  of  tho  masses  is  13  in.  and  the 
breadth  ia  4|in.|  tho  length  of  the  second  maaa  is  9  in.  and  the  width 
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4  in.  ;  the  averag^  thickness  of  thèse  semi-cartilaginoas  masses  is 
abont  4  in.,  bat  in  somo  parts  they  are  upwards  of  |  in.  in  thicknesa. 
The  surfaces  of  the  cartilage  are  nneven,  and  présent  in  varions 
places  well  elevated  ridges,  which  appear  to  exhibit  the  natnral  form 
of  the  cartilage  rather  tban  the  resalts  of  nneven  pressure  after  déposi- 
tion •  The  cartilage  consists  of  small,  fiât,  grannlar  fragments,  which 
présent  the  appearance  of  coarse  sandstone,  when  examined  en  masse 
in  a  fraotnred  part  of  the  spécimen,  but  on  the  nnbroken  surfaces  of 
the  remains  they  are  small,  bright,  and  glistening,  and  somewhat 
resemble  in  form  and  sizo  the  shagreen-like  dermal  covering  of  cartila- 
ginons  fishes,  or  the  scales  of  Âcanthodes.  Kotwithstanding  the 
ronghness  of  the  surface  of  the  partially  ossified  cartilage,  the  shale 
can  be  lifted  from  it  with  comparative  ease,  and  the  surface  of  the 
mass  remains  well  exposed.  Upon  the  shale  containing  the  masses 
of  cartilage,  and  scattered  unevenly  over  its  entire  surface,  there  are 
67  well-exposed  teeth  of  Diploduis  gibbosus,  they  are  lying  in  every 
oonceivable  position,  and  présent  at  one  glance  every  i)ossible  aspect 
of  the  external  appearance  of  the  teeth — ^fronts,  backs,  sides,  roots, 
apices,  &o. 

The  average  length  of  each  tooth  is  f  in.,  the  largest  are  4  in.  long, 
and  the  smaÛest  about  -^  in.  ;  they  are  plaoed  for  the  most  part  very 
nearly  npon  one  uniform  level,  which  corresponde  with  the  i>ositionB 
of  the  cartilage,  but  at  intervais  where  the  shale  has  been  deared  off 
to  more  than  an  average  depth,  there  are  distinct  indications  of  other 
teeth,  rendering  it  probable  that  upon  and  in  this  slab  alone  there  are 
about  100  spécimens  of  Diplodi,  and  thèse  being  aggregated  into  a 
comparatively  small  area,  and  deposited  near  masses  of  cartilaginons 
roatter,  make  it  almost  certain  that  the  whole  of  them  belonged  to 
one  fish  ;  and  the  entire  absence  of  small  teeth  renders  it  also  probable 
that  each  fish  of  the  genus  Diplodus  had  teeth  of  nearly  nniform  size. 
It  may  fairly  be  inferred  that  the  masses  of  cartilage  now  before  me 
belonged  to  the  head  of  this  coal-mcasure  Placoid,  but  the  order  of 
the  arrangement  of  the  teeth  is  not  at  ail  indicated  by  the  spécimen 
in  my  possession,  and  none  of  the  spécimens  in  my  cabinet  give  the 
least  indication  of  the  order  of  arrangement  of  the  teeth.  The  spines 
of  Pleuracanthus,  which  are  supposed  to  belong  to  Diplodus,  are  not 
présent  on  my  lai^e  slab.  I  am  yours  obediently, 

Newcastle-on-Tyne,  Dec.  25,  1869.  T.  P.  Barkas,  F.G.S. 


SiB  WiLLiÀK  Thomson  versus  Geolooy. — From  Mr.  Menteath. 

SiB, — To  answer  your  correspondent  "  B.  A."  I  should  hâve  to  dis- 
cnss  matters  of  ohemico-geologio  and  other  détail.  I  mnst  hope  that 
he  will  excuse  my  deferring  my  answer.  I  see  that  I  cannot  leave  the 
subject  of  my  last  letter  in  the  state  I  left  it  there,  but  must  continue 
at  greater  length.  I  think  that  a  gênerai  treatment  of  the  matter 
may  be  useful  ;  and  if  it  be  said  that  in  this  manner  I  am  taking  any 
nndue  advantage,  I  would  reply  that  I  thus  expose  a  larger  front  to 
attaok.  In  what  foUowa  below,  and  in  one  sucoeeding  communica- 
tion, I  shall  présent  such  a  gênerai  treatment  ;  and  immediately  after, 
I  shall  endeavour  to  answer  "  B.  A.'s  "  remarks — and  any  other  objec- 
tions that  may  appear — as  fnlly  as  youi  spaoo,  the  patience  of  your 
readers,  and  my  own  time  may  permit. 

In  the  mean  time,  however,  I  would  remark  that  I  do  not  think  I 
am  bound  to  produce  a  dear  and  complète  oxplanation  of  the  obscure 
faots  treated  by  Sir  W.  Thomson  to  jnstify  myself  in  considering  his 
opinions  about  those  facts  as  vague  assumptions.  And,  further,  I  would 
add,  that  I  do  not  hold  the  same  opinion  as  to  the  importance  of  the 
subject,  in  itself,  that  appears  to  be  entertained  by  **  B.  A."  I  do  not 
admit  that,  as  the  NoHh  British  Beviewer  has  said,  "  By  far  the 
grandest  question  in  geology  proper  is  that  of  the  original  formation 
and  early  history  of  the  earth.''  But  I  hold  that  the  grandeur  of  a 
question  of  science  is  chiefly  commensurate  with  its  relations  to  truth. 
And,  after  the  example  of  Hntton  and  the  other  geologists  to  whose 
influence  we  owe  the  superiority  of  British  geology,  I  hold  that  ques- 
tions of  cosmogony  hâve  notMng  to  do  with  the  science  of  geology. 
With  the  materials  hitherto  at  our  disposai,  such  questions  cannot  be 
seriously  treated  by  geology  or  by  any  other  science,  without  ignoring 
the  principles  of  positive  philosophy — the  philosophy  of  neither  Kant 
nor  Comte,  any  more  than  the  modem  atomic  theory  is  of  Democritus, 
but  that  fashion  of  thought  to  which  the  résulte  of  investigation  hâve 
foroed  soientific  men 

If  by  "power  of  raaunUng"  be  nnderstood  mental /orce,  thtt  is  leae  ezerted  in 
mathemetics  than  in  eny  other  intellectnal  porrait.  Aa  Warburton  traly  lay*. 
"Maihêmatiealdemoiutrationiitke  ecuiêttexereitêofreoion.*'  ....  Mathematioal 
atndy  ia  the  Tery  worat  gymnaafc'o  of  the  iotellect— the  Tenr  worst  preparatire  for 
reaaoning  oorrectly  on  mattera  (and  theae  aie  only  not  ail  the  objecta  of  buman 
concernment)  in  wbich  the  mind  maat  actiTely  précède  and  not  pasaively  foUow  the 

évolution  of  ita  objecta Now  mathematica  are,  aa  ia  nniveraally  confeaaed, 

thê  eariegt  of  ail  geiêneeê,     Their  perspicuity  ia  ezcesaive,  and  thna  they  only 

condooe  to  ezeroiae  the  patience  ana  attention A  man  la  made  to  "  reaaon 

joatly  in  mathematica"  in  the  aame  manner  in  which  a  man  ia  made  to  walk  atraight 
m  a  ditoh.— HAMiLTeK,  Notée  to  Btid, 

In  pure  mathematica,  for  inatanoe,  ào.  In  geology  (to  take  an  iaatance  of  an 
oppoaite  kind)  tbe  moat  exteiuive  information  ia  requiaite;  and  thongh  aonnd 
reaaoning  is  called  for  in  making  uae  of  the  knowledfre  acqoired,  it  is  well  known 
what  erroneoua  ayatema  haTe  been  deviaed  bypowerlm  reaaonera  who  hâve  aatiafied 
themsélTeB  toosoon  with  obMTTStio&B  not  iQnlbientlyiocQrate  and  extensÎTe.  .... 


No  maffer  offaci  can  be  mathematically  demonatrated,  tbongh  it  may  be  proTed 

in  auch  a  manner  aa  to  leaTC  no  doubt  on  tbe  mind tt  haa  been  rigbtly 

remaiked  (by  Dagald  Stewart)  that  matbematical  propoaitiona  are  not  properlr 
trae  or  faùe  in  the  aame  aenae  aa  asy  propoaition  reapecting  real  faet  ia  ao  eiuîea. 
— Whatbly,  Loffie. 

The  aeieneea  which  deal  ezolnairely  with  apace  and  time  are  aeparated  by  ths 
profonndeat  of  aU  diatinctiona  from  tbe  aeieneea  which  deal  with  the  eziitenœs 
that  apace  aod  time  oontain. — SnircxB,  Cl<ui.  qf  Se, 

Manipulation  iato  chemiatry  what  Bacon  conoeivfd  matbematicito  beto  acienee, 
and  aa  auch  ''ahonld  know  her  place."*— Os kViLLS  Williams,  Randhook  ^f  Ckem, 
Manip, 

P  quote  the  above,  especially  à  Vaddresse  of  Sir  W.  Thomson's  baoker 
in  the  North  British  Beview.  And  I  would,  further,  congratulate  the 
latter  gentleman  on  his  admirable  manner  of  employing  two  of  the  most 
ambiguouB  terms  in  the  English  language.  "  Mathematics,"  he  says, 
"has  the  spécial  advantage  (possessed  by  no  other  method)  of  being  able 
to  estimate  nnmerically  the  iceight  or  value  of  every  conclusion  he 
fumishes."  Now  of  three  things  one.  Either  this  means  that  only 
that  which  is  expressed  in  numbers  is  numerioally  expressed;  a 
senseless  truism.  Or  it  means  that  numerical  expression  is  equal  to 
intellectual  value;  whence,  athousand  absurdities  equals  a  thousand 
truths.  Or  it  means  that  only  what  is  expressed  in  numbers  has  any 
important  weight  or  vaine  :  then  the  foUowing  muât  be  admitted, 
which,  to  prevent  oavilling,  I  write  in  strict  logical  form  : — 

Whatever  cannot  be  expressed  in  numbers  bas  no  important  weight 
or  value  ; 

The  Beviewer  cannot  be  expressed  in  numbers; 
.'.The  Beviewer  has  no  important  weight  or  value. 
The  Beviewer  himself  countenances  nicknaming  in  the  présent  matter; 
I  bow  to  his  taste,  and  suggest  that  we  call  him  Bogberry. — But  I 
retum  to  Sir  W.  Thomson. 

If  we  fonnd  a  million  tombstones,  inscribed  with  characters  that 
could  be  read  into  intelligible  and  simple  Latin  sentences,  we  should 
condude  that  the  people  represented  by  them  were  acquainted  with 
the  Latin  language.  If  the  letters  were  scattered  in  their  arrange 
ment,  we  should  object  to  their  being  united  so  as  to  form  an  nnin- 
telligible  abracadabra,  however  imposing  to  the  imagination.  And 
should  a  philologist  inf  orm  us,  that  according  to  the  principles  of  philo* 
ogy  the  Latin  language  could  not  hâve  existed  at  the  time  those 
tombstones  represented,  we  should  reply  that  those  principles  must 
be  drawn  from  ail  the  fiîcts  concerned,  and  that  the  eooner  he  set  to 
work  to  adapt  them  to  the  facts  the  better.  Principles  of  science 
are  dmply  the  summed  up,  short-hand,  results  of  many  observations  ; 
when  we  reason  down  from  principles  to  facts  wo  test  the  value  of 
the  principles  themselves  :  if  we  find  them  coincide  with  other  évidence 
besides  that  which  haa  been  considered  in  their  adoption,  they  are 
confirmed  ;  if  not,  they  are  weakened,  for  the  mistake  may  as  well  be 
on  one  side  as  on  the  other.  The  notion  of  absolute  truth  by  déduc- 
tions is  an  ancient  phantasm.  Conld  Archimedes  hâve  found  a  fixed 
point,  he  might  hâve  moved  the  world  ;  but  no  fixed  point  has  ever 
yet  been  fonnd,  nor  is  there  any  ground  of  presumption  that  one  ever 
will  be  found.  This  is  the  old  striving  of  the  Hermetics  for  the 
Stone,  that  often  ended  in  the  self-delnsion  that  they  had  attained  it  ;  it 
reminds  us  of  Paracelsus  and»  the  brandy-bottle,  with  the  delusive 
élévation  of  its  effecta. 

But  what  does  Sir  W.  Thomson  mean  by  the  principles  of  natural- 
philosophy  ?  Does  the  contradiction  he  asserts  really  exist  between 
those  principles  and  the  results  of  geology  ;  or  are  there  in  Sir  W. 
Thomson' s  arguments  certain  merely  conjectural  assumptions  elipped 
in  among  truths  of  physics  and  mathepaatics,  and  on  which  the 
geological  bearing  of  his  arguments  altogether  dépends,  thus  explain- 
ing  why  such  attacks  are  not  made  or  countenanced  by  others  equally 
well  acquainted  with  the  principles  of  natural  philosophy.  The  latter 
is  the  case.  The  geological  bearing  of  Sir  W.  Thomson*s  arguments 
dépends  on  the  following  assumptions  : — 

1.  That  the  heat  observed  in  mines  and  other  excavations  r&pre- 
s&ixts  the  earth's  original  heat. — The  question  of  the  origin  of  such 
observed  heat  we  know  to  be  an  extremely  complex  one.  The  science 
of  ohemical  geology,  raised  by  such  observera  as  Bischof  ànd  Deleaae, 
ahows  that  many  really  existing  causes  of  that  heat  must  be  at  leaat 
allowed  for  in  our  estimations  ;  and  affords  a  strong  presumption, 
especially  considering  the  imperfect  state  of  our  knowledge  regarding 
the  conduction  of  heat  in  rocks,  that  the  heat  observed  may  be 
entirely  due  to  buried  organic  matter,  electricity,  pressure,  friction, 
and  other  snch  causes.  Sir  W.  Thomson' s  choioe  of  the  view  that 
Buits  his  purpose  can  only  be  founded  on  mère  conjectural  asaumption. 

2.  That  the  observed  retardation  of  the  eartWê  rotoition  représenta 
the  effect  of  tidal  retardation, — It  ia  admitted  that  this  observed  retard»» 
tion  may  be  due  to  variation  in  the  qnantity  of  ice  at  the  pôles,  or 
to  the  fall  of  météorites.  Professer  Huxley  cannot  be  expeoted  to 
show  that  a  slight  rise  in  the  average  level  of  the  sea  haa  taken 
place  during  the  laat  twenty-five  centuries,  for  the  obvions  reaaon 
that  no  means  of  making  such  a  measnrement  exist.  But,  similarlj, 
it  may  be  asked  can  Sir  W.  Thomson  ahow  any  probability  that  the 


1  I  bave  not  a  Baoon  at  hand. 

'  Errata  in  latt  letter  :  prindple  for  prineipUt;  AbsderM  for  AbadeëM;  BallèM 
for  Valléit, 
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natnral  oonditîon  of  the  nniTene  is  a  state  of  chaotio  porridge  ? 
We  know  that  the  ioe  at  the  i>oles  has  gre&tlj  yaried,  and  that 
météorites  do  fall.  But  the  à  priori  argament  for  tidal  retardations 
when  oppoaed  to  the  résulte  of  geology,  reoalls  the  objection  of 
Gallleo's  opponents  that  if  the  earth  rotated  the  bodies  on  its 
snrfaoe  wonld  flj  off.  Sir  W.  Thomson's  ohoioe  of  the  view  that 
suite  his  purpose  can  hero  also  be  only  foundod  on  mère  cotgeoture. 
It  may  even  be  said  that  hore  there  la  a  presumption  against  the 
▼iew  he  chooses,  and  the  amount  of  the  retardation  aotually  ascer- 
tained  is  yery  hypothetioal. 

3.  That  the  présent  gênerai  form  of  the  earth  was  aequired  hy 
consoliâ/ition  from  a  state  of  fusion,  and  has  remained  unchavffed 
ever  since.  — This  form  of  the  earth,  it  has  been  shown  (see  Juke^s 
**  Manual/'  &o.),  would  natnrally  resuit  from  the  action  of  donuda- 
tion)  with  winds,  cnrrents,  &o.)}  whatever  it  might  hâve  been  originally. 
There  is  oertainly  strong  rcason  to  believo  it  conld  not  hâve  remained 
unohanged.  This  also,  then,  is  at  best  a  mère  assumption. 

4.  "  The  estimâtes  hère  are  necessarily  very  vague,  but  y  et,  vague 
as  they  are,  I  do  not  know  that  it  is  possible,  upon  any  reasonable 
estimate,  founded  on  known  properties  of  matter,  to  say  that  we  can 
believe  the  sun  has  really  illuminated  the  earth  for  five  hundred 
million  years."  Thèse  words  of  Sir  W.  Thomson's  I  think  relieve  me 
from  the  obligation  to  prove  by  argument  that  his  reasoning  from  the 
sun*s  heat  is  grounded  on  mère  conjecture  ;  and  surely  Sir  W.Thomson 
does  not  really  suppose  that  a  ''submarino  wire,"  or  an  "under- 
ground railway,"  are  adéquate  représentations  of  the  necessary 
alternative.  It  is  quite  true  that  the  human  mind  has  "  a  wish  to 
investigate  and  a  capacity  for  investigating;**  but  I  hâve  always 
nndorstood  that  a  chief  élément  of  scientifio  discipline  is  the  learning 
not  to  frame  solutions  till  we  hâve  a  pretty  intimate  knowledge  of 
the  faots  conceming  what  we  wish  to  explain.  Now  hâve  we,  as  yet, 
any  satisfactory  knowledge  of  the  facts  conceming  the  origin  and 
ultimate  natnre  of  the  sun* s  heat  ?  Has  not  Sir  W.  Thomson  been  too 
exdusively  engaged  with  the  phenomena  of  artificial  machines  when 
framing  the  principle  of  the  dissipation  of  energy  ?  And  is  he  really  so 
certun  of  the  universality  and  adequocy  of  his  knowledge  that  ho  can 
fairly  call  the  phenomena  of  the  sun*s  heat  a  miracle  if  they  do  not  at 
once  adapt  thomselves  to  the  principles  he  admits  ?  Whence  comes 
the  new  universal  principle  of  the  dissipation  of  energy,  since  to  it 
the  vast  field  of  solid  facts  embraced  by  geology  is  to  be  adapted  as 
best  it  may,  and  the  sun  to  be  called  a  miracle,  or  else  disposed  of  in 
any  manner  that  may  suit  that  **  principle  "  P  Such  spéculations  may 
be  interesting  and  entertaining  in  themselves,  but  when  set  against 
tho  serious  résulte  of  science  they  become  absurd. 

Well,  now,  Sir  W.  Thomson's  argument  from  the  heat  of  tho  earth 
iuYolvos  the  admission  of  the  grounds  of  his  argument  from  the 
Buzi's  heat  ;  and  his  argument  from  the  form  of  the  earth  involves  the 
admission  of  the  grounds  of  his  argument  -  from  the  heat  of  the 
earth;  so  that  his  reasoning  is  not  " strie tly  cumulative"  as  the 
North  British  Riîvieieer  has  said.  Ând  his  arguments  are  altogether 
dépendent  on  mère  conjecture.  And  his  conclusions  do  not  even 
strictly  follow  from  thèse  conjectures  ;  but  subordinate  assumptions 
are  introduced  in  the  working  ont.  So  that  his  promises,  being 
merely  conjectural,  his  conclusions  are  less  than  merely  conjectural. 
Thcrefore,  I  hold  that  I  am  justified  in  employing  the  term  "vague 
assumptions"  to  characterize  Sir  W.  Thomson's  objections  to  geo- 
logy.  And  if  it  be  said  that  I  prove  too  much,  a  similar  charge  may 
be  made  against  the  arguments  of  Sir  W.  Thomson. 

According  to  thèse  assumptions  a  certain  superior  limit  is  assigned 
as  the  highest  allowable  to  gcological  times.  Against  this  stands  the 
gênerai  testimony  of  geologists  to  the  necessity  of  admitting  a  much 
longer  period,  as  the  lowcst  that  can  be  adapted,  without  the  intro- 
duction  of  violent  and  unjustified  hypothesis,  to  the  ezplanation  of  the 
geological  record  ;  and  over  and  above  this  testimony  there  stands, 
first,  the  strong  probability  that,  owing  to  the  imperfection  of  the 
geological  record,  a  much  longer  time  mnst  be  admitted  ;  secondly, 
the  dear  possibility  that  the  geological  record,  spared  by  the  ever 
active  processes  of  metamorphism,  may  represent  but  a  trifling  frag- 
ment of  the  history  of  the  earth  ;  and,  thirdly,  the  remarkdble  absence 
thronghout  so  rich  a  field  as  that  of  geology  of  any  traces  of  a 
beginning,  or  anythlng  affording  clear  presumption  of  an  end. 

The  principle  of  the  dégradation  of  energy  has  only  very  reoently 
been  introduced  into  physics.  The  principles  of  Hutton  hâve  been 
growing  in  strength  ever  since  the  end  of  tho  last  centnry.  That 
geology  on  thèse  principles  is  geology  proper,  and  that  catastrophism 
ia  merely  a  tcmporary  aberration;  that  the  one  is  consistent  with 
reason  and  the  résulte  of  phUosophy,  and  the  other  consistent  with 
contradiction  and  the  results  of  sophistry,  I  propose  to  indioate  in  a 
Bucoeeding  communication.  At  the  same  time,  I  shall  endeavour  to 
show  that  evolntionism — seemingly  hère  a  prdduct  of  the  peculiarly 
British  philosophy  of  universal  compromise — is  also  unjustified,  and 
to  indicate  briefly  the  true  genesis  and  practical  bearings  of  the 
contradiction  between  geology  and  the  opinions  of  Sir  W.  Thomson. 

For  the  présent  I  find  the  arguments  of  Sir  W.  Thomson  dépend 
esaehtially  on  mère  conjecture.    As  such  they  hnyç  qq  ols^vi^  to  modify 


or  in  any  sensé  disturb  the  generalizations  from  facts  that  résume 
the  vast  and  serions  science  of  geology.  Conjectures  drawn  from 
scarce  trodden  fields  of  researoh  cannot,  aithougfa  dressed  up  in  ail 
the  panoply  of  mathematics,  interfère  with  the  results  of  largely 
grçunded  and  infinitely  confirmed  investigation  ;  although  spéculation, 
not  inconsistent  with  such  results,  may  be  admissible,  even  when, 
from  the  obscurity  of  its  field,  it  may  be  necessarily  vague.  And 
hence,  even  should  those  views  of  the  obscure  questions  concemed 
in  Sir  W.  Thomson's  arguments,  which  we  may  accept  as  an  alterna- 
tive  to  his  views,  prove  vague,  and  more  or  less  nnsatisfactory,  yet 
they  possess  the  inestimable  advantage  of  not  contradicting  the  results 
of  serious  investigation — an  advantage  that,  in  matters  of  ultra- 
soientifio  spéculation,  I  cannot  but  regard  as  suprême. 

If  I  am  mistaken  in  my  estimation  of  the  worth  of  Sir  W. 
Thomson's  arguments,  and  it  should  appear  that  they  are  good  ones, 
the  question  wUl  then  be  as  to  their  relative  worth,  compared  to 
the  évidence  of  geology.  To  strike  a  balance  of  that  sort  would,  I 
submit,  be  rather  difficult:  I  should  be  sorry  to  attempt  it.  But 
Bupposing  that  accomplished,  it  would  then  be  time  to  consider  the 
manner  and  the  scope  of  the  reform  so  positively  demanded  by  Sir  W. 
Thomson.  For  surely  that  reform  would  require  discussion.  As  I 
can  at  présent  make  any  sensé  of  it,  it  seems  to  mean  that  geolo- 
gists are  to  throw  away  the  traditions  of  their  science  and  the  long 
resuit  of  ail  admittedly  correct  reasoning  and  responsible  acourato 
survey,  and  to  accept  in  place  of  thèse  any  loose  notions  and  à 
prioH  théories  that  happen  to  suit,  at  any  given  date,  the  latest 
pursuits  of  Sir  W.  Thomson  in  his  particular  field.  The  reform  he 
proposes  seems  a  reform  of  the  human  intellect,  to  make  us  ail  Sir 
W.  Thomsons,  or  rather  to  establish  a  scientifio  nltramontanism, 
Sir  W.  Thomson  as  pope.  If  geology  is  a  branch  of  physics,  phy- 
sics  is  a  branch  of  geology.  But  geologists  will  not  trouble  themselves 
with  reforming  so  hopeless  a  case  as  Sir  W.  Thomson's.  Happily, 
the  physics  taught  at  Glasgow  is  not  necessarily  the  standard  of 
British  physics  any  more  than  the  geology  taught  thirty  years  ago 
at  Glasgow  (whatever  that  may  hâve  been)  was  the  standard  of 
British  geology. 

I  bave  indicated,  I  think,  some  of  the  difficulties  and  relations  of 
the  question  ;  I  can  prétend  to  little  more,  but  believe  I  can  support 
what  I  hâve  said. 

Lastly,  as  I  may  fairly  be  accused  of  undue  presumption  in  ven- 
turing  on  the  oriticism  of  so  difficult  a  matter  as  the  discussion  in 
hand,  I  would  reply,  that  I  think  the  snbject  cannot  fitly  be  dropped 
after  the  extraordinary  statement  of  it  that  has  appeared  in  so 
inflnential  a  journal  as  the  North  British  Revie^.  I  hâve  waited 
in  hope  that  it  would  be  continued  by  some  worthier  hand  ;  but,  so 
far  as  I  am  aware,  it  has  been  dropped.  Therefore  I  hâve  ventured 
to  reopen  it,  and  am  ready  to  défend  my  words.  I  speak  as  a  private 
in  the  ranks  of  science,  but  the  principles  I  am  defending  I  believe  to 
be  truth  ;  and  I  remember  the  ancient  adage,  "  Quid  times,  Caasarem 
vehis."  I  remain,  &c., 

St.  Jean  de  Luz,  Dec.  18, 1869.  P.  W.  Stuabt  Mbntkath. 
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SecreUries  of  Societiéi  wiU  obliee  m  hy  regolarly  forwftrdinK  "Abttraeta  of 
Prooeediogs;  "  and  they  woola  do  mach  to  enhaoce  the  intereat  and  tacoeaa 
of  their  meetings  if  they  would  enable  as  to  pabliah  in  anticipation  '*  noticea 
of  papers  to  be  read." 

GEOLOGICAL  SOCIETY. 

Dkcsmbbb  22nd. — Professer  Huxley,  LL.D.,  F.B.S.,  in  the  chair. 
John  Hopkinson,  Ksq.,  of  8,  Lawn-rc«d,  Haverstock-hill,  N.  ;  Samuel 
John  Sanders,  Esq.,  M.A.,  vice-master  of  the  Beds  Middle-class 
Public  School  ;  and  Jabez  Church,  Esq.,  CE.,  of  17b,  Great  George- 
stroet,  Westminster,  S.W.,  and  Chelrnsford,  Essex,  were  elected 
fellows  of  the  society.    The  following  communioations  were  read  : — 

"  On  the  Iron-ores  Associated  with  the  Basalts  of  the  North-east  of 
Ireland,"  by  Balph  Tate,  Esq.,  Assoc.  Linn.  Soc,  F.G.S.  ;  and  John 
S.  Holden,  M.D.,  F.G.S. — The  authors  introduced  their  account  of  the 
iron-ores  of  the  Antrim  basalts,  by  stating  that  since  1790  an  iron 
band  had  been  known  in  the  midst  of  the  basait  of  the  Giant*s  Cause- 
way,  but  that  only  within  the  last  f ew  years  hâve  f urther  discoveries 
been  made,  which  hâve  developed  a  new  branch  of  industry  in  the 
north-east  of  Ireland.  The  iron-ore  of  the  numerous  exposures  was 
considered  to  represent  portions  of  one  sheet  extending  uniformly 
thronghout  the  basait  and  over  a  very  large  area.  Indeed,  every- 
where  the  iron  band 'and  its  associated  rock-masses  présent  îdentioal 
features,  from  which  the  authors  deduced  the  following  generalized 
section  :— 

The  underlying  basait  gradually  passes  upwards  into  a  variegated 
Uthomarge  of  abont  80  ft*  thick,  griidnating  insensibly  into  a  red  or 
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yellow  ochro  or  bole  of  about  4  ft.  in  thickness,  which  passes  into  a 
dcnso  red  ochrcous  mass  of  aboat  2  ft.,  chargcd  with  ferrugrinous 
spheroids  consisting  chicfly  of  a  protoxido  and  peroxide.  The  spheroids 
are  of  tbo  avcrago  size  of  peas;  they  increase  in  number  and  sizc 
towards  the  npper  part  of  the  band,  and  not  unfrcquently  constitute 
tbat  portion  of  it.  Tbo  line  of  jonction  botwcen  tbe  iron  band  and  tbe 
overlying,  and  usually  morcorless  columnar  basait,  is  in  ail  cases  well 
dcfined,  and  in  a  few  instances  exbibits  decided  unconformability. 

Tbe  antbors  diecnEsed  the  several  théories  that  naay  be  suggested 
to  acconnt  for  the  origin  of  the  présent  condition  of  the  pisolitic  ore, 
and  proceeded  to  point  ont  what  appear  to  hâve  been  the  several  stages 
of  metamorphic  action  by  which  the  pisolitic  ore  had  been  elaboratcd 
ont  of  basait.  From  field  observations  and  chemical  analyses,  they 
hâve  bccn  Icd  to  consider  tbo  bole  and  lithomargo  as  the  résultants 
of  aqueoas  action  in  combination  with  acidulated  gases,  which,  dissolv- 
ing  ont  certain  minerai  substance?,  bas  effected  the  décomposition  of 
the  basalts  ;  and  to  assume  that  the  bole  underlying  the  iron  band 
was  a  wet  terrcstrial  surface,  and  that  the  subséquent  outflow  of 
basait  effect<>d,  by  its  beat,  pressure,  and  evolved  gascs,  a  réduction 
of  the  contained  oxides  of  iron  into  the  more  conccntrated  form  in 
which  they  occur  in  the  pisolite,  the  aggregation  of  the  ferruginous 
particles  being  a  resuit  of  the  same  actions. 

The  ferruginous  séries,  which  interstratified  plant-beds  at  Bally- 
palidy,  was  ncxt  desoribed,  and  demonstrated  to  bo  of  eedimentary 
origin  ;  the  ferruginous  conglomerate  resulting  from  the  dégradation 
of  the  pisolitic  ore,  of  which  it  is  chiefly  rcconstructed,  and  of  the 
underlying  oohres. 

Many  additions  wero  made  to  the  list  of  plant-romains  from  thèse 
beds  ;  and  priority  of  discovery  of  plants  in  the  Antrim  basalts  was 
accorded  to  Dr.  Bryce,  F.G.S. 

Discvssion. — Mr.  D .  Forbes  was  not  prepared  to  admit  some  of  the 
theoretioal  conclusions  of  the  authors,  and  objected  to  oalling  in 
metamorphism  to  accoont  for  ail  that  was  hard  to  be  onderstood.  He 
could  not  recognizo  the  division  of  beds  so  similar  in  oharacter  into 
two  classes.  He  wished  to  know,  assuming  that  the  iron-ore  merely 
resnlted  from  the  décomposition  of  the  basait,  what  became  of  ail  the 
silioa  and  alumina  whioh  constituted  threc-fourths  of  the  mass.  The 
origin  of  the  pisolitic  ores  was,  in  fact,  organic.  In  Sweden  certain 
lakes  were  regularly  drcdged  cach  year  for  the  pisolitic  ore  still  in 
course  of  formation  by  means  of  confervoid  algte.  He,  tberefore, 
regarded  the  wholc  of  thèse  beds  as  in  a  certain  sensé  sedimentary, 
and  though  due  to  organio  agency,  yet  still  deriving  their  original 
minerai  matter  indirectly  from  the  basait.  The  basait  contained  a 
considérable  amount  both  of  phosphorus  and  sulphur  :  and  if  the  ores 
had  been  derivcd  directly  from  the  basait,  both  thèse  substances  would 
hâve  been  présent  in  them.  This  was  an  argument  against  any  direct 
metamorphism.  The  présence  of  vanadium  afforded  additional  reason 
for  regarding  thèse  ores  as  f ormed  in  the  same  manner  as  bog  iron 
and  similar  ores. 

Sir  Charles  LyoU  had  observed  in  the  basalts  of  Madeira  red  oohre- 
ous  bands,  which  represented  old  land  surfaces,  in  one  of  which  Mr. 
Hartog  and  he  had  discovered  a  leaf-bed  containing  végétation  of  mnoh 
the  same  oharacter  as  that  of  the  island  at  the  présent  day.  Near 
Catania,  in  a  récent  lava*stream,  he  had  seen  the  junction  of  the  lava 
with  the  soil  of  the  ancient  gardons  ;  and  in  oharacter  the  soil  now 
under  the  lava  resembled  the  red  beds  in  Madeira. 

Mr.  W.  W.  Smith  was,  on  the  wholo,  inclined  to  admit  the  power 
of  metamorphism  to  prodnce  snch  changes  as  had  been  hère  effected. 
He  oommented  on  the  advantages  of  employing  this  Irish  ore  for  ad- 
mixture  with  hsematitio  ore,  on  account  of  the  abondance  of  alumina 
présent.  Possibly  there  had  been  some  différence  in  the  chemical 
charactcr  of  the  différent  flows  of  basait. 

Mr.  Evans  suggested  that  the  Ballypalidy  beds  might  be  the  lit- 
toral  deposits  of  a  lake  in  which  the  pisolitic  ores  of  the  other  parts 
of  Antrim  were  deposited  fortber  from  the  shore,  and  subscquently 
buried  under  a  basaltic  flow. 

Mr.  Ethcridge  inquired  whether  the  pisolitic  ore  had  been  subjected 
to  microsGopio  oxamination,  with  a  viow  of  finding  traces  of  organio 
form  s,  suoh  as  Gallionella. 

Mr.  Tate,  in  reply,  defended  his  viows  as  to  metamorphic  action. 
He  thought  the  utiformity  in  thickness  and  oharacter  of  tbe  pisolitic 
ore  band  over  so  large  an  area  showed  that  it  could  not  be  a  lacostrino 
deposit.  He  had  not  as  yet  examincd  the  spheroids  under  the  micro- 
scope. 

"Notes  on  the  Structure  of  SigiUariaf**  by  Principal  Dawson, 
F.R.S.,  F.G.S. ,  Montréal." — In  this  paper  the  author  criticisod  the 
statcmcnts  of  Mr.  Carruthers  on  the  structure  of  Sigillaria  (see  Q.  J. 
G.  8.  XXV.  p.  248).  He  remarkedthat  Sigillaria,  as  evidenced  by  his  spéci- 
mens, is  not  coniferous  ;  that  the  conifcrous  truuks  found  in  the  coal- 
formation  of  Nova  Scotia  do  not  présent  discigerous  tissue  of  the  same 
type  as  that  of  Sigillaria  ;  that  no  Conifer  bas  a  slender  woody  axis 
snrrounded  by  au  enormously  thick  bark  ;  that  Calamodendron  was 
probably  a  Gymnosperm,  and  allied  to  Sigillari;  that  although  Stig- 
maria  may  not  always  show  medullary  rays,  the  distinct  séparation  of 
the  wood  into  wedges  is  an  évidence  of  their  having  existed  ;  that  the 


différence  in  minute  structure  between  Sigillaria  and  Stigmaria  inyolves 
no  serions  difficulty  if  the  former  be  regarded  as  allied  to  Cycadaceœ  ; 
and  further,  that  we  do  not  know  how  many  of  the  Stigmariœ  belung 
to  Sigillaria  proper,  or  Favularia,  or  to  such  forms  as  Clathraria  and 
Leioderma,  which  may  hâve  been  more  nearly  allied  to  Le])idophloio8  ; 
that  the  fruit  figured  by  Goldenberg  as  that  of  Sigillaria  is  more  pro- 
bably that  of  Lepidophloios,  or  may  be  a  maie  katkin  with  pollen  ; 
and  that  he  bas  found  Trigonocarpa  scattered  around  the  trunks  of 
Sigillariœ,  and  on  the  surface  of  the  soil  on  which  they  g^ew.  He 
agreod  with  Mr.  Carruthers  in  regarding  Mr.  Binney's  Sigillaria 
vascularis  as  allied  to  Iiepidodendron. 

Discussion. — Professer  Morris  thought  that  Clathraria  and  Lepi- 
dophloios ought  to  be  discriminated  from  the  Sigillariœ,  as  being  rather 
more  nearly  allied  with  cycadaceous  plants,  especially  the  former. 
He  pointed  ont  the  manner  in  which  certain  vascnlar  bundles  com- 
municating  between  the  centre  of  the  stem  of  Sigillaria  and  allied 
gênera  and  their  bark  might  be  mistakpn  for  medullary  rays. 

"  Note  on  some  new  Animal  Bemains  from  the  Carboniferons  and 
Devonian  of  Canada,*'  by  Principal  Dawson, F.B.S., F.G.S.,  Montréal.-^ 
The  author  described  the  characters  presented  by  the  lower  jaw  of 
an  Amphibian,  of  which  a  cast  had  ocoorred  in  the  ooarse  sandstone 
of  the  coal-formation  between  Bagged  Beef  and  the  Joggins  Coal- 
mine.  It  measured  6  in.  in  length  ;  its  surface  was  marked  on  the 
lower  and  posterior  part  with  a  network  of  ridges  inclosing  ronnded 
dépressions.  The  anterior  part  of  the  jaw  had  contained  aboat  16 
tcoth,  some  of  which  remained  in  the  matrix.  Thèse  were  atout, 
conical,  and  blunt,  with  large  pulp-cavities,  and  about  32  longitndinal 
strise,  corresponding  to  the  same  number  of  folds  of  dentine.  The 
author  stated  that  this  jaw  resembled  most  closely  those  of  Baphetcs 
and  Dendrerpeton,  but  more  especially  the  former.  He  regarded  it 
as  distinct  from  Baphetes  pJanicejpSf  and  propqsed  for  it  the  name  of 
B.  minor.  If  distinct,  this  raises  the  number  of  species  of  Âmphibia, 
from  the  Coal-measures  of  Nova  Scotia  to  nine.  The  author  also 
noticed  some  insect  remains  found  by  bim  in  slabs  containing 
Sphenophyllum.  They  were  referrod  by  Mr.  Scudder  to  the  Blattarias. 
From  the  Devonian  beds  of  Gaspé  the  author  stated  that  he  had 
obtained  a  small  species  of  Ccphalaspis,  tbo  first  yet  deteoted  in 
America.  With  it  were  spines  of  Machairacanthns  and  remains  of 
some  other  fishes.  At  Gaspé  he  had  also  obtained  a  new  species  of 
Psilophyton,  several  trunks  of  Prototaxites,  and  a  species  of  Cydo- 
stigma. 

Discussion.  —  The  président  objected  to  the  term  BeptUes  being 
applied  to  Amphibia,  from  which  they  were  totally  distinct.  He 
questioned  the  safety  of  attributing  the  jaw  to  Baphetes,  of  whioh 
no  lower  jaw  had  been  previously  found.  Mr.  Etboridge  remarked. 
that  the  Ccphalaspis  differed  matcrially  in  its  proportions  from  any 
in  eithor  the  Bussian  or  British  rocks. 

"  Note  on  a  Crocodilian  Skull  from  Kimmeridgo  Bay,  Dorset,"  by 
J.  W.  Hulke,  F.B.S.,  F.G.S.— The  author  described  a  large  Steneo- 
saurian  skull  in  tho  British  Muséum,  from  Kimmoridge  Bay,  which 
had  been  previously  regarded  as  Pliosaurian,  and  was  rccently  iden- 
tified  with  Dakosaurus  by  Mr.  Davics,  sen.  From  the  agreement  of 
their  dimensions,  and  their  occurrence  near  together,  the  author 
thought  it  probable  that  this  skull  and  the  lower  jaw  described  by 
him  last  session  belonged  to  the  same  individual.  It  différa  from  the 
Stcncosaurus  rostro-minor  in  tho  greater  stoutness  of  its  snout,  in  the 
présence  of  an  anterior  pair  of  nasal  boues  prolonged  into  tho  nostril, 
and  in  the  number  of  its  tcoth.  The  aothor  proposed  to  name  it 
Steneosaurus  Manselit  after  its  discoverer. 

"  Note  on  some  Teeth  associated  with  two  Fragments  of  a  Jaw,  from 
Kimmeridge  Bay,"  by  J.  W.  Hulke,  F.B.S.,  F.G.S.— The  author  de- 
scribed some  small  teeth  associated  with  fragments  of  a  long  slender 
snout  not  unlike  that  of  an  lobthyosaur,  but  too  incomplète  to  bo 
ccrtainly  identified.  The  teeth  are  peculiar  in  tho  great  dovelopment  of 
the  cementum,  which  gives  the  base  of  the  tooth  the  form  of  a  small 
bulb.  The  exsertcd  crowns  are  slightly  curved,  smooth,  cylindrical,  and 
pointed.  The  attachment  to  the  dentary  bone  was  probably  by  meana 
of  the  soft  tissues,  and  the  teeth  seem  to  bave  been  soated  in  an  open 
groove  in  the  surface  of  the  jawbone.  Until  additional  material 
reveals  the  true  nature  of  the  fossil,  tho  author  proposes  to  place  it 
alone,  and  to  call  it  provisionally,  Euthekiodon. 

Tho  following  spécimens  were  cxhibited  : — ^Fossils  and  Book- 
spécimens  from  Antrim,  exhibitcd  by  Balph  Tate,  Esq.,  F.G.S.  ;  Fossils 
from  Kimmoridge  Bay,  cxhibited  by  J.  W.  Hulke,  Esq.,  F.B.S. 


STATISTICAL  SOCIETY. 


On  Tuesday  evening,  Decembor  21,  William  Newmarch,  Esq.,  F.R.S., 
président,  in  the  chair,  a  report  ou  the  seventh  international  Statistical 
Congress  at  the  Hague,  was  rcad  by  Mr.  Samuel  Brown,  after  which 
Mr.  R.  H.  Inglis  Palgrave  read  a  paper  on  the  bouse  accommodation 
of  England  and  Wales.  Mr.  Palg^rave  commenced  by  stating  that  the 
population  of  England  is  now,  probably,  better  honsed  than  at  the 
commencement  of  the  oentury.    The  average  number  of  inhabitants  to 


Jia.  5»  1870.] 


SOIENTIFIO    OPINION. 


21 


a  honse  has  sUghtly  dininlahed  sinoe  1801.  Mr.  TaJignYe  oontinned 
to  point  oui  that,  ooTerod  by  a  genezal  average,  whioh  appeared  io 
show  ample  aooommodation,  were  groat  ineqoalities.  The  information 
obtained  in  the  EngUsh  oensna  inqniriea  soaroelj  giyea  the  means  of 
traoing  the  subjeot  f urther  ;  but  the  last  œnsas  in  Sootland  showed 
that  one-third  of  the  population  liyed,  eaoh  familj  in  dwellings  of  two 
looms  ;  only  the  remaining  third  being  lodged  with  oomfort  and  de- 
oenoj.  Mr.  Palgrare  ehowed,  by  an  analysis  of  Mr.  Budley  Baxter's 
caloulatione,  that  the  lowest  section  of  the  population  in  England  was 
nearly  twioe  as  closely  packed  as  the  gênerai  average,  in  dwellings  more 
than  proportionally  inferior,  and  by  a  référence  to  the  report  on  the 
employment  of  children  and  women  in  agrionltore,  that  the  condition 
of  Bome  nnral  districts,  apparently  weU  provided  for,  was  soarcely 
snperior  to  that  of  Sootland.  Mr.  Palgrave  oonclnded  by  proposing  that 
the  censos  inqniry  for  1871  should  inolude  more  détails  on  the  hoose 
accommodation  of  England,  Wales,  and  Sootland, — thns  to  ascertain 
présent  defioienoies,  and  aasist  those  who  désire  to  remedy  the  evils 
arising  thence. 

The  following  gentlemen  were  eleoted  Fellows — yiz.,  Sir  Massey 
Lopes,  Bart.,  M.P.,  Hon.  H.  N.  D.  Beyts,  Dr.  Macaoley,  Messrs. 
J.  O.  Chadwiok,  A.  H.  Smee,  C.  Inglls,  M.D.,  Hammond  Chubb,  J. 
Ingall,  and  James  M.  Davies. 


mSÏITUTE  OF  ACTITAEIES. 

Thb  second  ordinaiy  meeting  of  the  présent  session  was  held  on 
Monday,  the  21st  Deoember,  Samuel  Brown,  Esq.,  président,  in  the 
chair.  The  following  gentlemen  were  elected  members,  yiz  : — Fellows, 
Messrs.  Comelins  Wàlford  and  Joseph  J.  Dymond  ;  and  Associates, 
Messrs.  A.  0.  Waters,  Ainslie  Talon,  E.  J.  Sims,  jun.,  Henry  leula,  J. 
D.  Hobson,  J.  Ashton,  J.  H.  Elder,  and  Joseph  Bnme.  Mr.  J.  B. 
Sprague,  M.A.,  read  a  paper  "  On  the  Bâte  of  Mortality  prevailing 
among  Assured  lives  as  Inflnenoed  by  the  length  of  time  for  which 
ihey  hare  been  assured." 


SOCIETY  OF  ANTIQUAEIES. 

DscEMBEB  2nd. — ^Earl  Stanhope,  président,  in  the  chair.  The  Lord 
Bishop'eleot  of  Winchester  was  deolared  to  be  duly  elected  a  member 
of  connoil,  in  the  room  of  the  late  Mr.  John  Bruce. 

Mr.  Octayius  Morgan,  Y.P.,  exhibited  and  presented  a  wax  im- 
pression of  the  officiai  seal  of  John  Morgan,  Esq.,  of  Tredegar,  cuatos 
rotulorum  for  the  county  of  Monmouth  from  1700,  and  Lord- 
lientenant  of  Monmouth  and  Brecon  from  1715  to  1719. 

Mr.  E.  W.  Brabrook  exhibited  an  édition  of  Juvenal  and  Peraius, 
dated  1603,  and  bearing  the  autograph  of  Ben  Jonson  as  foUows  : 
"  Su  Ben.  Jonsonii  liber.'*  He  had  bought  it  for  sixpence  among  the 
duplioates  offered  for  sale  by  the  leamed  Society  of  Lincoln' s  Inn  ;  an 
inn  which  Ben  Jonson,  trowel  in  hand,  had  helped  to  buUd,  and 
whioh  now  dénies  him  a  resting-place  for  his  autograph. 

Mr.  W.  M.  Wylie  exhibited  a  drawing  of  a  bronze  car  found  in 
the  South  of  Jtaly. 

The  Sey.  J.  T.  Fowler  exhibited  two  figures  oaryed  in  iyory  or 
bone.  One  was  probably  a  chessman,  and  was  in  the  costume  of  a 
German  Emperor  ;  the  other  was  a  figure  of  the  Yirgin  and  Child. 
Both  were  probably  late  14th  century  work. 

Mr.  O.  Morgan  read  a  paper  "  On  a  Ohalice  of  the  15th  Century, 
and  on  Chalices  generally." 


LIVEEPOOL  GEOLOGICAL  SOCIETY. 

A  MEBTZKO  of  this  society  was  held  on  Tuesday,  Dec.  14th,  at  the 
Boyal  Institution,  Colquit-street.  The  président,  G.  H.  Morton,  Esq., 
F.G.S.,  oconpied  the  chair.    Seyeral  new  members  were  elected. 

lîie  yice-president  (Dr.  C.  Bioketts,  F.G.S.),  Mr.  Isaac  Boberts,  and 
Mr.  Alfred  Morgan  each  called  the  attention  of  the  members  to 
objecta  of  geologioal  interest  collected  by  them. 

A  paper  was  then  read  by  Mr.  Norman  Tate  "  On  the  Chemistry 
d  Granités,  as  Illustrating  the  Origin  of  Granitio  Bocks." — ^The 
author  stoted  that  he  was  of  opinion  that  chemistry  was  too  much 
nsgleoted  by  geologists,  although  the  subjects  which  geologists  took 
cognizanoe  of  could  not  properly  be  considered  without  calling  in  the 
aid  of  chemistry*  He  gaye  a  résumé  oî  such  chemical  inyestigations 
and  discoyeries  as  relate  to  granité  and  the  minerais  of  which  it  is 
oomposed,  induding  not  only  analytical  researohes  as  to  their  compo- 
sition, but  also  su(À  experiments  as  hâve  been  made  to  endeayour  to 
form  thèse  minerais  artificially.  He  particularly  called  attention  to 
the  papers  of  Professer  Haughton,  "  On  the  Granités  of  Ireland,"  and 
the  chemical  and  mioroscopical  researohes  of  Mr.  Sorby,  and  likewise 
■Uuded  to  the  late  discussion  between  Dr.  Steriy  Hunt  and  Mr.  Da^id 
Poches,  agreeing,  howeyer,  for  the  most  part  with  Mr.  Forbee. 

A  somewhat  loqg  and  interesting  diacnsalon  then  enined,  in  whioh 


Dr.  Bicketts,  Messrs.  T.  Boberts,  Morgan,  Abraham,  and  Bostook, 
and  the  président  took  part. 

After  a  yote  of  thanks  for  the  paper,  Mr.  Alfrod  Morgan  read 
a  communication  "  On  the  Formation  of  Metalliferous  Veins."-^ 
This  paper  was  intended  to  be  a  résumé  of  the  uaually  reoeiyed 
théories  on  the  formation  and  filling  of  metalliferous  yeins,  and 
at  the  same  time  introductory  to  other  communications  which  Mr. 
Morgan  intends  making  to  the  society.  Aftor  referring  to  those 
treatises  which  haye  been  written  on  the  subject,  among  which  are  the 
yaluable  researches  of  Mr.  B.  Were  Fox,  Sir  H.  de  la  Bêche,  MM. 
Daubrée,  Elie  de  Beaumont,  Bischoff,  &c.,  Mr.  Morgan  made  some 
observailons  on  the  large  amount  of  careful  inyeatigation  it  has 
reoeiyed  at  the  hands  of  continental  savants^  from  the  time  of  Wemer 
at  Freiburg  to  our  own  day.  This  is  probably  due  to  the  fact  that 
the  majority  of  the  mines  on  the  continent  are  State  property,  and  are 
worked  nnder  the  control  of  efficient  Goyenmental  mining  corps.  The 
author  then  remarked  that  the  same  mechanicaJ,  chemical,  and  elec- 
trioal  forces  are  still  in  opération  that  acted  originally  in  the  formation 
of  ore-yeins.  No  geologist  now  doubts  that  metalliferous  yeins  were 
primarily  fissures.  And,  in  support  of  this  hypothesis,  Mr.  Morgan 
cited  the  inyariable  coincidence  of  yeins  with  ordinary  faults,  and  exhi- 
bited  sections  of  a  mine  in  Cornwall  showing  the  latéral  displacement 
of  the  yeins  from  this  cause.  Among  further  évidences,  he  mentioned 
that  the  opposite  walla  of  a  yein  are  frequently  slickensides  ;  that 
they  sometimes  contain  well-rounded  pebbles  and  shells,  whioh  haye 
evidently  been  derived  from  the  surface  ;  and,  that  a  parallelism  of 
direction  is  maintained.  Mr.  Morgan  then  referred  to  the  filling  of 
yeins  by  means  of  sublimation,  and  pointed  that  this  means  must 
haye  performed  an  important  part  in  the  production  of  ores.  With 
respect  to  the  filling  of  cavities  with  metalliferous  matter  by  ségré- 
gation from  the  sorrounding  rocks,"  the  author  quoted  instances  in 
which  the  spaces  originally  occupied  by  fosaU  organisms  had  been 
refilled  with  metallic  substances,  such  as  copper-pyrites  and  sulphurate 
of  lead.  He  observed  that,  though  it  is  probable  that  aU  rock  cayities 
haye  a  tendency  to  be  filled  with  minerai  matter,  by  means  o( 
infiltration,  it  is  necesaary  to  take  into  account  other  conditions  in  the 
case  of  fissures  of  soch  yast  extent  as  minerai  veins.  That  ull  such 
fissures  were  at  one  period  the  channels  by  which  hot-springs  holding 
the  yarious  motals  in  solution  made  their  way  to  the  surface  will 
probably  not  be  doubted.  Mr.  Morgan  referred  to  the  increased 
solyent  power  of  water  as  we  may  suppose  it  existed  at  great  depths, 
and  under  conditions  of  increased  température  and  pressure.  He 
then  noticed  the  uniform  nature  of  the  déments  of  yolcanic  émana- 
tions, thermal  springs,  and  minerai  yeins.  He  thought  some  geolo- 
gists spoke  rather  presumptiyely  of  the  mid-terrestrial  région.  But, 
little  as  is  known  of  the  central  portion  of  our  planet,  it  is  certain 
that  the  mean  density  of  substances  there  is  much  greater  than  at 
the  surface.  According  to  La  Place,  the  différence  ia  0*55.  After 
pointing  ont  that  the  contents  of  thermal  springs  and  minerai  yeins 
might  be  expected  to  show  some  différence,  the  author  proceeded  to 
show  that  it  is  only  by  taking  into  account  ail  thèse  agendes,  yis., 
the  action  of  thermal  springs,  ségrégation,  yolatilization,  and  conditions 
of  increased  température  and  pressure,  and  chemical  action  and  reac- 
tion that  we  can  offer  any  adéquate  explanation  of  the  origin  and 
arrangement  of  metalliferous  deposits.  Mr.  Morgan  conduded  hia 
paper  by  referring  to  the  action  of  electricity,  which  haa,  to  a  large 
extent,  determined  the  nature  of  the  metallio  depoaita.  He  exhibited 
a  aection  of  the  Derbyshire  limoatone  with  interposed  trap-rocks, 
looally  tormed  toadstones.  The  same  yoin  whioh  is  rich  in  the  former 
may  be  almost  unproductiye  in  the  lattor.  A  similar  phenomenon  ia 
obseryed  in  Cornwall,  where  the  nature  of  yeins  is  very  greatly 
affected  as  they  pass  through  granité  or  killas. 

The  thanks  of  the  society  were  presented  to  Mr.  Morgan  for  hia 
communication. 


YORKSHIEE  PHILOSOPHICAL  SOCIETY. 

On  Tuesday,  Dec.  14,  the  monthly  meeting  of  this  sodety  was  held 
at  the  Muséum,  the  chair  being  occupied  by  R.  Dayies,  Esq. 

George  Waugh,  Esq.,  M.B.,  of  the  York  Dispensary,  was  elected  an 
assodate,  and  T.  Christie,  M.D.,  médical  superintendent  of  the  North- 
Biding  Asylum,  a  member  of  the  society. 

T.  S.  Noble,  Esq.,  F.B.A.S.,  the  secretary,  read  the  following  listof 
spedmens  : — ^Tooth  of  Elephas  primigenius  found  near  Holgate,  pre- 
sented by  George  Mennell,  Esq.  ;  a  parrot  fish  from  the  Indian  Sea, 
and  a  bone  of  the  walrus,  by  W.  H.  B.  Bead,  Esq.,  of  York  ;  and  a 
collection  of  fiints,  by  E.  Allen,  Esq.,  also  of  that  city. 

The  Bey.  J.  Kenrick,  M.A.,  F.S.A.,  called  attention  to  the  disooyery 
of  a  fragment  of  a  Boman  payement  in  the  graToyard  of  St.  Mary*s 
Church,  in  Castlegate,  now  undergoing  restoration  by  the  munificence 
of  the  Dean.  It  is  imperfect,  but  its  discovery  ia  important  aa  the 
firat  Boman  antiquity  found  in  that  neighbonrhood.  But  when  the 
alterationa  in  the  Caatle  Yard  took  place  two  aaroophagi  were  found, 
one  of  which,  that  of  Anraliua  Superus,  is  in  the  lower  room  of  the 
Hospitium.  As  the  Bomans  nsually  plaoéd  thdr  tomba  beside  a  pnbllo 
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way,  it  is  probable  that  a  road  led  through  CasUegate  to  the  Fosae, 
tfaen  a  very  diflérent  stieam  f  rom  what  it  is  now. 

Mr.  E.  Allen,  F.G.S.,  then  read  a  paper  on  the  flinta  whioh  he  had 
presented,  and  it  was  to  the  following  effect  : — The  flint  implements 
whioh  I  présent  to  the  sooiety,  consist  of  a  beaatifol  pollshed  axe- 
head,  spear-heads,  thamb-scrapers,  and  flakes  or  knives.  They  were 
foand  dnring  the  autamn  of  1868,  by  workmen  who  were  excavating 
the  fonndation  of  the  gasworka  of  the  North-Eastem  Bailway 
Company.  The  works  are  sitnated  abont  two  miles  from  York,  on  the 
north  Une,  near  to  Aoomb  Ijanding.  The  field  in  whioh  the  flints  were 
fonnd  had  been  pastnre  land.  There  was  abont  one  foot  of  snrfaoe 
aoil,  and  a  bod  of  sand  below  this,  in  whioh  the  implements  were 
deposited  abont  5  or  6  ft.  deep.  The  flinta  are  of  the  Neolithio 
period,  the  axes  being  beantifaîly  pollshed.  I  hâve  very  oarefnlly 
examined  the  men  respecting  the  oircnmstanoes  under  whioh  they 
were  fonnd,  with  the  following  resnlt  : — Thomas  Chapman,  f oreman 
of  the  workmen,  and  Martin  Hughes,  one  of  the  labonrers,  who  were 
présent  when  the  disooTery  was  made,  inform  me  that  the  stono  im- 
plements  were  lying  in  a  spaoe  of  not  more  than  2  ft.  in  diameter. 
They  etate  there  were  from  14  to  20  axe-heads,  many  spear-heads, 
and  at  least  a  bnshel  of  flakes.  Most  of  the  axe  and  spear  heads  were 
sent  to  Mr.  Cabry's  office.  Mr.  Cabry  snbseqnently  gare  them  to  Mr.. 
Chas.  Monkman,  of  Malton.  The  flakes  were  not  thonght  to  hâve 
been  of  any  vaine,  and  were  remoyed  along  with  the  sand,  and  nsed 
as  ballast,  for  the  Une.  I  obtained  most  of  my  speoimens  from  Martin 
Hnghes,  who  was  working  next  to  the  man  who  made  the  diacorery. 
No  other  implements  were  fonnd  in  the  neighbourhood,  althongh  the 
sand  bed  was  removed  for  several  hondred  yards,  and  exoavated  for 
some  depth.  The  arohœologists  who  first  saw  them  were  of  opinion 
'that  the  flints  had  been  fonnd  in  an  nndisturbed  sand  bed.  I  think 
this  is  an  error.  I  hâve  made  partionlar  inqniries  of  the  foreman  of 
the  workmen,  and  he  distinctly  states  that  there  was  a  layer  of  gravel 
OTer  the  implements  with  whioh  the  holes  where  they  were  deposited 
had  been  fiUed  np.  Thia  opinion  is  corroborated  by  the  faot  of  the 
flints  being  aU  fonnd  in  dose  proximity,  and  not  any  others  being 
fonnd  in  the  sand  bed.  It  is,  therefore,  I  think,  most  probable  that 
they  had  been  bnried  by  their  owners,  and  from  their  great  nnmber, 
that  they  had  been  the  property  of  a  mannfaotnrer,  or,  at  any  rate,  a 
dealer  in  stone  implements.  This  yiew  is  also  strengthened  by  the 
appearance  of  the  flints,  for  they  hâve  not  been  blnnted  by  use,  their 
edges  being  qnite  sharp,  and  their  surfaces  finely  pollshed.  It  is  diffi- 
onlt  to  assign  any  definito  âge  to  thèse  relies,  nnoonneoted  as  they  are 
with  any  other  remains.  The  period  when  those  who  nsed  them  Uyed 
oan  only  be  oonjectnred.  Mr.  Cook,  of  Holgate,  has  in  his  possession 
two  axe-heads,  which  were  fonnd  some  years  ago  in  the  same  locality 
on  the  surface  of  the  soil.  They  are  constmcted  on  the  same  type, 
but  composed  not  of  flint  but  of  felstone.  I  do  not  think  there  is  any 
reason  for  claiming  a  high  antiquity  for  thèse  implements.  They  are 
poUshed,  and  therefore  of  the  later  stone  period.  It  is  probable 
they  may  be  aasigned  to  a  period  little  anterior  to  historié  times,  and 
that  they  were  fashioned  by  one  of  the  more  ancient  British  tribes, 
whose  rude  hnte  oconpied  the  site  of  the  new  gaaworks,  and  whose 
hunting  gronnd  is  now  trayersed  by  the  North-Eastem  Bailway 
Company. 

The  Bev.  J.  Kenriok  then  read  the  foUowing  paper  "  On  the  Use  of 
Stone  Implements  oonsidered in  Beferencetothe  Historyof  Civilization." 
— It  was  my  intention  to  hâve  foUowed  the  remarks  which  I  made 
on  Mr.  Bamgh's  and  Mr.  Tindal's  donations  of  flint  implements  from 
the  Bridlington  Wolds,  by  oonsidering  the  relation  in  which  the  use 
of  stone  implements  stands  to  the  history  of  civilisation.  I  now  take 
up  this  subjeot,  which  want  of  timo  prevented  my  then  entering  npon. 
The  gênerai  conception  of  this  relation  is  simple  enongh.  As  man  is 
Buppoeed  to  hâve  advanced  from  the  state  of  a  hunter  to  that  of 
a  nomadio  shepherd,  and  from  that  to  thé  higher  stage  of  an  agricnl- 
tnrist,  BO  he  is  snpposed  to  hâve  begun  his  progress  in  the  art  of  flint 
tool  making  with  the  rude  hache  of  the  valley  of  the  Somme,  and  to 
hâve  gradnally  perfected  his  art,  till  it  reached  the  skiU  which  is 
diaplayed  in  the  polished  oelt  and  the  barbed  arrow,  or  the  still  more 
flnished  spedmena  of  the  Copenhagen  muaeum.  But  neither  of  thèse 
opinions  haa  been  withont  opponents.  The  doctrine  of  man's  pro- 
gressive advanoe  from  the  hunting  to  the  agricultnral  state,  which 
had  been  assnmed  by  several  Scotch  writers,  aa  Lord  Kames,  Professors 
MUlar  of  Glasgow,  and  Adam  Ferguson,  was  strongly  controverted,  I 
think  by  a  clergyman  of  the  Scotch  Episcopal  Chnreh,  in  a  Uttle 
volume,  published  in  the  latter  part  of  the  last  oentury.  His  argument 
was,  that  history  oontradicts  the  theory  of  man's  progressive  advance 
in  civilisation  by  an  inhérent  power  of  improvement;  for  that  we 
hâve  no  évidence  that  any  savage  ttibe  ever  did  so  advance,  except 
by  contact  with  one  already  civiUsed.  And  the  same  question  has 
natnraUy  been  revived  by  the  supposed  discovery  that  an  âge  of  stone 
implements  preceded  that  of  bronze,  as  bronze  that  of  iron,  making 
a  graduai  improvement  in  the  arts  of  life,  wrought  ont  by  man 
himself  under  the  inflnenoe  of  his  impulse  to  perpétuai  advance.  Those 
who  dissent  from  it  take  partly  the  same  ground  as  the  author  whom 
I  ref eired  to  before.    And  they  oonsider  the  savage  who  knowa  only  a 


mde  flint  implement,  not  as  the  germ  and  forefather  of  a  higlily  oiviUaed 
race,  but  as  an  outoast  from  a  more  advanoed  sooiety)  who,  driven  by 
conqnest  or  want  of  sustenanoe  into  an  inhoapitabîe  région,  haa  lott 
the  arts  whioh  hia  forefathera  possessed.  Aoooiding  to  the  one  view 
the  Esquimaux,  whom  flint  and  bone  serve  instead  of  brome  and  iros, 
représenta  the  condition  in  whioh  the  moat  eiviUaed  nationa  onoe 
existed.  Acoording  to  the  other,  he  only  shows  how  low  a  homan 
being  may  fall  in  the  scale  of  oivilization  nnder  the  preaanre  of 
nnfavonrable  cironmstanoes.  Snoh  are  the  two  hostile  aeotjp  to  which 
the  disoovery  of  the  division  of  the  stone,  brome,  and  iron  agea 
has  given  rise.  "  Magno  se  judice  quisque  tuetur"  On  the  one  aide 
we  hâve  the  Archbiahop  of  Dublin  and  the  Doke  of  AigyU  ;  on  the 
other.  Sir  John  Lubbock,  Sir  Charlea  LyeU,  and  Mr.  Evans,  with, 
I  présume,  ail  the  f oUowers  of  Mr.  Darwin  and  Professor  Hnxl^. 

It  is  a  fair  question  to  be  diacnssed  on  historioal  and  Boiestifio 
évidence  ;  and  the  Duke  of  Argyll  accepta  thia  groond,  and  depreoates 
the  introduction  of  theological  topics  into  the  argument.  It  is  qnite 
true  that  we  hâve  no  historioal  évidence  of  the  advance  of  a  tribe 
from  hunters  to  agrioultnrists  and  morohants,  or  from  the  ezoltsive 
use  of  flint  implements  to  those  of  bronze  and  iron,  withont  foreign 
communication.  But  is  it  reasonable  in  this  case  to  expect  historioal 
évidence  ?  Who  ia  to  fomish  it  ?  Not  the  savage  himself,  for  he 
would  cease  to  be  a  savage  if  he  had  a  history.  Not  the  civilized 
man,  who  reports  his  condition,  for  he  oannot  report  more  than  the 
savage  has  to  teU  him.  The  only  case  from  which  any  inferenoe  oonld 
be  drawn  would  be,  when  a  civilized  nation  has  had  a  tribe  of  savagea 
nnder  ita  observation  for  a  séries  of  years,  withont  eommnnioatîng  any 
of  its  own  aots  to  them,  and  reporta  that  they  continue  preoiselj 
in  the  same  low  state  aa  Ûiat  in  which  they  were  found.  Even  then 
the  atationary  condition  of  the  aavage  would  not  demonstrate  hia 
incapaoity  of  self -improvement  ;  it  might  be  only  an  instance  of  obati- 
nate  adhérence  to  old  cnstoms  whioh  is  not  pecnliar  to  onoiviliaed 
nations,  or  jealousy  of  the  étranger  whom  he  natmally  regarda  aa  aa 
intruder  and  an  enemy.  It  ia,  however,  the  leaa  neoeaaary  to  argue 
against  the  notion  l^t  the  savage  is  incapable  of  improvement, 
beoause  on  this  point  the  Duke  entirely  disagrees  with  the  Arohbishop, 
and  admits  an  inhérent  capacity  for  improvement  and  impulse  towarda 
it  to  be  an  essential  part  of  human  nature.  He  eombinea  with  thia, 
it  is  true,  an  inhérent  principle  of  degeneraoy  in  man,  by  whioh  the 
tendeney  to  improvement  is  constantly  counteraoted,  and  he  instances 
cases  in  which  a  pure  religion  has  degenerated  into  superstition,  and 
pure  morale  into  gênerai  corruption.  But  this  is  to  oonfuae  the 
question  by  the  introduction  of  an  extraneous  dément.  By  dvUiza- 
tion  we  nnderstand  the  arts  of  life.  The  Indian,  who  bdieves  only 
in  a  Great  Spirit,  may  be  superior  in  his  reUgion  to  the  Athenians 
whom  St.  Paul  rebuked  for  their  superstition,  but  this  aiforda  no 
gronnd  for  snpposing  that  a  nation  which  had  onoe  known  the  use 
of  bronze  and  iron  would  so  far  degenerate  aa  to  betake  itsdf  to 
stone.  Analogy  leads  us  to  assume  the  less  perfeot  as  the  parent 
of  the  more  perfect.  We  do  not  suppose  the  orab  to  be  a  degenerated 
pippin,  or  the  sloe  a  degenerated  plum  ;  we  regard  the  wild  bovine 
races  as  progenitors  of  our  domestic  herds,  and  the  produota  of  the 
hedgerows  as  the  origin,  nnder  oulture  and  improvement,  of  the 
orchard  and  the  gardon.  The  grasses  are  not  oereals  mn  wild,  but 
the  cereals  are  grasses  brought  by  human  art  to  fnmish  food  for 
man.  We  natnraUy  apply  the  same  prindple  to  man  himself,  and 
condude  the  less  perfect  to  be  the  germ  of  the  most  perfect. 

And  this  analogical  presumption  as  to  prehistorio  man  is  oonflrmed  by 
what  we  know  of  him  in  historié  times.  By  graduai  progression  (pede- 
tenitm  progrediendo)  he  has  made  perpétuai  advances  in  dvilization. 
They  hâve  been  dow,  they  hâve  been  partial,  they  hâve  been  interrupted, 
but  thèse  disturbanoes  hâve  been  temporary  and  local.  Looking  at 
history  as  a  whole  we  may  tmly  say  the  genius  of  the  human  race 
haa  ever  been  progresdve.  There  can  now  be  no  question  that  in 
Europe  there  has  been  a  time  when  its  inhabitanta  had  no  other 
tools  than  those  which  nature  fumished;  stone,  wood,  bone,  hom. 
Whether  they  taught  themsdves,  or  were  taught  by  others,  tiie  use, 
flrst  of  brasa  and  then  of  iron,  is  not  ao  dear.  But  are  we  authorized 
henoe  to  oondude  that  in  other  eountriea  man  has  paased  through  a 
similar  stage  of  civilisation?  No  man  would  maintain  that  such 
an  âge  was  simultaneons  over  the  whole  area  oocupied  by  the  human 
race.  The  use  of  stone  implements  in  andent  reUgious  rites  and 
cnstoms  in  oountries  possessing  much  more  perfeot  instruments,  aa  in 
Egypt  and  Italy,  has  been  used  as^an  argument  that  there  was  a  time 
in  their  history  when  they  had  no  others.  The  argument  is  good 
as  far  aa  it  goes,  but  its  estent  is  very  partial.  The  same  thing  may 
be  said  of  the  évidence  derived  from  the  discovery  of  stone  imple- 
ments, nnaooompanied  by  métal  ones,  and  evidently  fashioned  withont 
the  use  of  them,  in  drift,  in  caves,  in  sepulchral  monnds,  on  the 
surface,  in  submergcd  habitations,  in  varions  countries  of  Europe. 
Evidence  is  wanting  that  such  a  state  of  the  arta  once  prevailed  in 
other  countries.  But  it  should  be  conddered  how  reoently  this  évi- 
dence has  been  brought  to  Ught  in  Europe.  Fifty  years  ago  it  would 
hâve  been  impossible  to  hâve  maintained,  with  any  planribiUty,  the 
hypotheds  that  Europe  has  had  its  stone  âge  ;  bul^  curiodty  onoe 
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Btimtilaimgresearcli,  what  a  mnltitude  of  oariona  faois  and  instractiTe 
speoiinens  hâve  been  brought  to  light!  Even  from  the  old  Beats 
of  ciTilizaUon  in  the  East  a  few  such  Bpeoimens  hare  been  prodnced, 
and  as  thèse  baye  never  been  systematically  explored,  no  argnment 
oan  be  derived  from  their  rarity  or  thehr  absence.  It  is  not  probable 
that  in  any  oase  they  shpold  be  nnmerons,  as  we  know  by  every- 
day  experienœ  that  civilization  tends  to  eradioate  the  monuments 
and  nsages  of  antiqnity.  Zoology  may  speonlate  on  man  before  he 
had  beoome  in  form  and  facnlties  what  we  see  him,  bnt  history  knows 
him  only  as  a  hiped^  walking  erect,  possessing,  whatever  be  the  form 
of  hia  sknll,  or  its  cnbic  contents  of  brain,  or  its  facial  angle,  the 
same  limbs,  organs,  facnlties,  affections  as  onrselves.  Of  thèse 
facnlties  that  of  self-improToment  belongs  to  man  alone  of  ail  ani- 
mated  species,  separating  him  from  the  moat  highly  organized  of 
inferior  animids.  We  see  it  at  work  from  the  very  dawn  of  written 
and  traditional  history  ;  is  there  any  good  reason  to  belieTe  that  it 
was  inhérent  in  prehistorio  times  P  If  not,  then  it  seems  a  just  oon- 
olnsion  that  the  steps  of  his  progress,  whioh  we  cannot  trace,  haye 
been  made,  like  those  whioh  we  can,  without  extraneons  aid,  by  the 
doyelopment  of  i>owers  and  instincts  which  are  essential  to  his  nature. 
Beyond  this  presnmption  it  seems  to  me  that,  in  the  présent  state  of 
our  knowledge,  we  are  not  anthorized  to  adyanoe. 

Mr.  J.  Ford  moyed  a  yote  of  thanks  to  the  donors  of  books  and 
spécimens,  and  to  Mr.  Allen  and  the  Bey.  J.  Kenriok  for  their  inter- 
esting  papers. 

Mr.  T.  S.  Koble  seoonded  the  motion,  whioh  was  oarriod. 

The  meeting  shortly  afterwards  separated. 


BBISTOL  MICROSCOPIOAL  SOCIETY. 

NoYsiCBSB  17th.— Mr.  W.  J.  Fedden,  président,  in  the  chair.  The 
formai  business  haying  been  transaoted,  the  Bey.  W.  Whiting,  M.A** 
made  a  communication  to  the  society  "On  a  Method  of  lUustrating 
Lectures  with  Mioroscopic  Objects." 

Deoember  15th. — Mr.  W.  J.  Fedden,  président,  in  the  chair.  The 
minutes  of  the  last  meeting  haying  been  road  and  conflrmed,  the  eyen- 
ing  was  spent  in  examining  yarious  objects  exhibited  by  the  members. 

The  président  showed  the  circulation  in  Daphnia  pulex^  spécimens 
of  oaloareous  sand  from  Suez,  and  an  injeoted  préparation  of  a 
portion  of  the  tongue  of  Br.  Thudicum's  trichinous  rabbit. 

Dr.  Hndson— The  effects  prodnced  when  heated  glass  is  examined 
bypolarized  light;  spécimen  of  a  starfiah,  OpTiiocoma,  with  the  dark 
stop. 

Mr.  lant  Carpenter — ^The  orystallization  of  f atty  aoids  nnder  the 
microsoope. 

Mr.  Tibbitts — Spécimens  of  brain  and  nerye  tissue. 

Mr.  F.  B.  Martin — Vegetable  alkaloids,  indnding  Thehaitie,  sul- 
phate  and  muriate  of  strychnine,  &o.  ;  also  yarious  inert  préparations. 

Mr.  Tabbicom — Botaoical  préparations  and  mite  of  the  oanary. 

The  Secretaxy — ^The  parasite  of  the  Impeyan  pheasant. 


BICHMOND  AND  NOETH  BIDING  NATXTBALI8TS' 

FIELD  CLUB. 

Ths  monthly  meeting  was  held  in  the  muséum  on  Tuesday,  the  14th 
December,  1869.  The  président,  Mr.  Wood,  F.G.S.,  was  in  the  chair, 
and  exhibited  a  spécimen  of  the  rare  Doryuspter  Hoffmannii,  liberally 
preaented  to  him  by  Mr.  Duff,  of  Etherley,  from  the  Midderidge  mari 
slate,  a  f ossil  of  great  interest  and  beauty,  and  another  gem  added  to 
Mr.  Wood' s  well-known  muséum  ;  a  fine  spécimen  of  Platysomua 
striatus^  from  the  same  locality,  sent  to  illnstrate  Professer  King's 
monograph,  proying  the  extrême  rarity  of  the  first-mentioned  fossil  ; 
large  and  perfeot  spécimens  of  Psammodas  pcrasua,  from  the  oarboni- 
ferons  limestone  near  Bichmond  ;  a  fine  drawing  in  the  Qeoîogical 
Magaaine,  and  spécimens  of  the  oolitio  jaw  of  Strophodus  enabled 
the  président  to  admirably  elucidate  the  oharacter  of  this  remarkable 
carboniferons  fish  ;  a  cast  of  the  Silurian  star-fish,  Eucladia  Johnsoni, 
by  Mr.  H.  Woodward,  F.G.S.,  of  the  Britiah  Muséum. 

A  fossil  of  an  uncertain  nature  from  our  carbonif erous  rocks,  but 
well  known  to  palœontologists,  was  sent  by  Mr.  Alderson,  of  Stanwick. 

The  président  stated  that  ho  had  already  sent  this  form  for  the 
décision  of  the  Earl  of  Enniskillen  as  to  its  order. 

ShéUa  and  plants  from  the  Yorkshire  ooal-fleld  by  Mr.  Yarey,  proying 
the  freshwater  formation  of  our  coal-basins  ;  Lithostrotion  irregidaref 
from  the  mountain  limestone  of  Bichmond,  by  "  Flint  Jack." 

A  millstone  grit  spécimen  of  Stigmariaf  now  admitted  to  be  the 
root  Sigillaria,  showing  the  wonderful  spine-like  character  of  its 
xtxxUets,  by  Dr.  Armstrong. 

Mr.  Stubbs,  of  Bipon,  presented  black  oak  from  a  yiadnct  at  Foun- 
totiu  Abbey,  and  f rom^the  wreck  of  the  Royal  Qeorge,  as  weU  as  a  pièce 
crf  timber  bored  by  Terredo  whioh  oaused  an  animated  discussion. 

Mr.  Cowling,  jnn.,  sent  cases  of  local  captures  of  Lepidoptera, 

fh»  gnat  object  of  interest  was  an  admirably  preserred  Bpeoim«n 


of  a  locust  (Locusta  migratoria),  taken  in  Bichmond  ;  thèse  will  re- 
main in  the  muséum  for  some  days. 

A  charmingly  illustrated  book  of  water-colour  drawings  of  flowers, 
eut  ont,  and  mounted  on  dull  black,  by  a  well-known  lady  savant, 
elicited  muoh  admiration. 

Ghumets  and  strontianite,  from  Loch  Sunart,  Argyllshiro,  were 
presented  by  Mr.  March,  the  secretary. 

Pecten  œquivalvis,  from  the  ironstone  of  Cleyeland,  by  Mr.  Todd. 

Sixty  well-arranged  sheets  of  British  plants,  many  from  the  Isle  of 
Wight,  by  Mr.  Ward,  V.P.,  whioh  he  haa  contributed  to  the  muséum. 

The  président  congratiilated  the  members  upon  this  important 
addition  to  the  yaluable  collection  of  dried  plants  already  in  the 
possession  of  the  club  from  this  well-known  botanist.  This  more 
than  usnally  interesting  meeting  was  dosed  by  the  élection  of  new 
members  and  the  passing  of  yotes  of  thanks  to  the  donors  and  the 
président. 

NOETH  STAFFOIiDSHIBE  NATUBALISTS'  FIELD  CLUB. 

Thb  first  meeting  of  the  members  of  this  club  for  the  winier  season 
was  held  at  the  North  Staffordshire  Bailway  Hôtel,  Stoke,  onThursday 
eyening,  Dec.  16th,  and  was  well  attended,  notwithstanding  the  dis- 
agreeable  state  of  the  weather. 

Mr.  B.  Qamer,  who  presided,  deliyered  an  interesting  address.  He 
spoke  of  natnral  history  as  a  comprehensiye  science  which  had 
référence  to  ail  that  the  ooean  contained  that  was'  aliye,  ail  that 
was  on  the  surface  of  the  earth  which  had  life,  either  animal  or 
yegetable,  and  ail  that  the  bowels  of  the  earth  contained  which  had 
life.  Time  entered  into  the  considération  of  naturalists  as  well  as 
space,  because  it  bore  upon  many  of  the  moat  interesting  problème  of 
natmal  history,  particularly  of  geology.  Ladies  had  been  usef ni  allies 
of  gentlemen  in  considering  questions  relating  to  natnral  history, 
and  he  was  glad  to  say  took  an  interest  in,  and  attended  the  meetings 
of  their  club.  Bemarking  upon  the  object  of  their  meeting,  he  said 
it  was  désirable  that  they  should  combine  instruction  with  amusement. 
It  was  no  doubt  a  delightful  thing  to  admire  a  picture  or  listen 
to  the  strains  of  music,  and  he  for  one  was  not  insensible  to  the 
beautiea  of  poetry,  but  ho  could  not  allow  that  natnral  history  was 
less  important  than  painting,  music,  or  poetry.  The  studios  of 
naturalists  were  of  a  more  intelloctual  character  than  mère  painting. 
Mozart  was  a  great  composer,  bat  he  was  instinotiyely  a  musician, 
and  he  was  less  intelleotually  great  than  Huxley  and  Owen.  Mr. 
Gktmer  dwelt  upon  the  labours  of  geologists,  and  instanoed  the 
success  of  Mr.  Ward,  of  Longton.  He  then  oommented  upon  the 
yarions  objects  of  interest  which  had  been  met  with  by  members  of 
the  club  in  their  summer  excursions,  obserying  that  it  was  eyident  one 
great  plan  peryaded  ail  animal  bodies,  and  that  it  was  only  reasonable 
to  say  that  they  were  ail  made  by  one  Creator.  He  alluded  to  the 
antiquity  of  the  fossil  tree  found  in  Mr.  Steyenson's  pit  at  Hanley, 
whioh  he  said  was  well  described  by  Mr.  Dayis  a  short  time  ago. 
After  spealdng  of  the  study  of  insecte  as  being  a  most  delightful 
occupation,  he  mentioned  that  a  curions  little  animal  was  found  some 
time  ago  by  the  Bey.  A.  Clarke  at  Bagnall.  It  had  not  a  particle  of 
hair  on  it.  Dr.  Gray,  of  the  British  Muséum,  a  yery  eminent  man, 
to  whom  it  had  been  sent,  said  he  had  neyer  seen  such  a  spécimen  of  the 
shrew  mouse,  which  was  exacUy  similar  to  what  was  sometimes  found 
amongst  the  common  fleld  mioe.  He  mentioned  that  a  beautif  ul  little 
green  lizard,  which  he  brought  from  Coyent-garden,  was  plaoed  in  his 
greenhouse.  It  escaped,  and  was  found  in  a  hole  near  his  house,  after 
being  absent  two  winters,  showing  that  it  was  possible  for  it  to  be 
naturalized  in  Staffordshire,  at  any  rate  in  mild  winters.  He  then 
direoted  attention  to  seyeral  objects  of  interest  on  the  table  before 
him. 

Mr.  G.  A.  Slater,  of  Borslem,  next  gaye  a  description  of  a  spécimen 
of  a  substance  found  in  Derbyshire,  which  he  had  named  "Gamerite," 
a  yariety  of  sulphate  of  barium. 

Mr.  Ward,  of  Longton,  followed  with  a  description  of  some  fossil 
romains  of  fish  found  at  Fenton  Park. 

The  meeting  then  spent  some  time  yery  pleasantly  in  examining 
numerous  f  osails  and  other  articles  of  interest  ;  and  it  was  decided  to 
inyite  Mx,  J.  E.  Dayis  to  préside  at  the  next  meeting  of  the  club. 


MANCHESTEB  LITEBABY  AND  PHILOSOPHICAL  SOCIETY. 

Obdinaby  Mestinq,  Dbcsmbsb  14th,  J.  P.  Joule,  LL.D.,  F.B.S., 
&o.,  président,  in  the  chair.  Sir  Charles  Lyell,  Bart,  LL.D., 
D.C.L.,  F.B.S.,  &o.y  and  Heniy  CKfton  Sorby,  F.B.S.,  F.G.S.,  were 
eleoted  honorary  members  of  the  society.  Mr.  Bobert  Bontledge  waa 
élected  an  ordinary  member. 

Mr.  William  Boyd  Dawkins,  F.B.S.,  exhibited  some  old  minîng 
tools,  brought  oyer  by  Mr.  Bauerman  from  the  turquoise-mines  of  the 
promontory  of  Sinai,  consisting  of  a  stone-hammer  and  rude  splintera 
o(  flint.  The  turquoises  ooonr  in  a  bed  of  a  qnartsose  mottled  sand- 
stone  in  Wady  Sidreh  and  Wady  Maghans  in  joints  nmsing  for  the 
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moBt  part  north  and  soath.  They  were  worked,  aooorâmg  to  the 
eyidence  of  the  hieroglyphio  insoriptioiiB  on  the  rook,  by  the  Egyptians 
f  Tom  the  third  to  the  thirteenth  of  the  dynasties  mentioned  by  Manetho. 
In  and  aronnd  the  worldngs  there  are  atill  the  tooU  with  which  they 
were  carried  on.  Innumerable  splinters  of  flint,  with  their  points 
blonted  and  ronnded  by  use  ;  stone  hammers,  some  of  whioh  are  broken  ; 
and  ronnded  pebblea  with  a  ooneavity  on  eaoh  side  cansed  by  the 
friction  of  the  thumb  and  finger  charged  with  partioles  of  sand,  and 
segments  of  small  wooden  cylinders,  lie  together.  The  iiint  flakes  exactly 
coinoide  with  the  groores  in  the  rook  made  in  the  excavation,  and 
evidently  haye  been  blanted  by  snoh  nse.  The  fragments  of  wooden 
cylinders  are  beUeved  by  Mr.  Banerman  to  haye  been  portions  of  the 
sockets  into  whioh  the  flakes  were  fitted.  The  ronnd  pebbles  were 
probablynsed  for  driying  the  mde  ohisel  formed  by  the  flint  inserted 
into  the  wooden  sooket,  while  the  large  stone  hammers  were  nsed  for 
breaking  np  the  rook.  There  was  no  eyidence  that  métal  of  any  kind 
was  nsed  in  the  work.  Mr.  Banerman  also  satisfied  himself  that  the 
hiéroglyphe  were  ont  with  implements  similar  to  those  nsed  in  the 
mining.  This  discoyery  is  yery  important,  becanse  it  opens  np  the 
question  as  to  what  tools  the  Egyptians  nsed  in  working  their  wonder- 
fnl  monuments  of  granité  and  syenite.  If  it  were  worth  their  while 
to  conduot  tnrqaoise-mining  with  flint  flakes  in  the  Sinaiitio  pro- 
montory,  and  if  they  nsed  the  same  tools  in  the  hiéroglyphe  that  ûx 
the  date  of  thèse  mines — and  of  this  there  oan  be  no  yesBonaWo  do«bt 
— it  is  yery  probable  that  th^y  amployed  the  same  moans  for  the  same 
end  olsewhere,  &id  that,  to  say  the  least,  a  part  of  their  maryellonaly 
minute  sculpture  in  Egypt  has  also  been  wrought  with  flint.  There  is 
no  évidence  that  they  were  acquainted  with  the  use  of  steel.  Iron  and 
bronze  are  not  hard  enough  for  the  pnrpose.  The  minute  and  deUcate 
sculpture  lef  t  behind  by  the  Mexicans,  whioh  can  be  proyed  to  haye 
been  worked  with  stone  tools,  adds  to  the  probabiUty  of  this  yiew. 


Throwa  aze  desoribed  as  b^g  due  to  a  tfaioker  deposit  takîng  plaoe 
on  one  side  of  a  rein  than  that  on  the  oppoeite  aide.  The  norlli  and 
south  rein,  just  dted,  will  aaswer  to  ihow  the  mode  of  ezplaining 
the  throwB.  The  rising  of  heated  water,  from  the  top  of  the  fiHure, 
would  not  only  oppose  the  falling  of  the  sédiments,  but  woold  ooUeet 
and  oarry  them  npwards  and  away  from  the  perpendionlar  to  the  east. 
The  sédiments,  thns  gathered  and  lif ted,  wonld  fall  on.  the  nnderlying 
side  of  the  fissure.  Under  such  conditions,  the  nnderlying  side  wonld 
bnild  np  faster  than  the  oyerhanging  one,  and  wonld,  af ter  a  period 
of  continued  déposition,  attain  a  higher  leyél.  This  higher  level  of 
the  onderlying  side  is  in  agreement  with  a  yery  gênerai  law  respeoting 
metalliferous  veins  and  fanlts.  Thns  throws  may  begin  at  nothing, 
in  deep-lying  rocks,  and  continue  to  angnent  npwiurds  until  they 
ultimately  become  yery  considérable. 

Shif ts  and  bent  positions  of  the  strata,  Uke  the  throwa,  are  oon* 
sidered  as  beginning  from  nothing,  and  as  being  mostly  aooompUshed 
dnring  t^e  contemporaneons  building  of  the  yeins  and  strata.  With- 
out  the  aid  of  diagrams,  justice  oan  soaroely  be  done  to  an  explanatîmi 
of  the  mode  of  opération;  but  the  most  noteworthy  alianoteristio 
conditions  are,  the  powers  of  eyolying  heat  «long  the  eonrsee  of  the 
seyeral  yeins,  aud  the  agenoies  of  niimecoiia  oomplex  marine  our- 
rents. 


C( 


On  the  Hades,  Throws,  Sbifts,  &c.,  of  the  Metalliferous  Yeins  of 
the  North  of  England,"  by  Mr.  J.  Curry,  of  Boltsbum,  Eastgate, 
connty  of  Durham  ;  communicated  by  E.  W.  Binney,  F.B.S.,  F.G.S. 
— ^That  part  of  the  lead-mining  district  of  the  North  of  England,  to 
whioh  the  author's  obseryations  on  yein  phenomena  more  partioularly 
a>PPl7}  ^  situated  on  the  eaetem  slope  of  the  Pennine  chain,  and 
includes  Alston  Moor,  East  and  West  Allendales,  Berwent,  Weardale, 
and  Teesdale.  MiUstone  grit  caps  most  of  the  ridges  in  this  area, 
but  the  principal  strata  are  of  the  oarboniferous  limestone  formation, 
and  consist  of  alternatiog  limestones,  sandstones,  and  shales,  with  an 
intercalated  bed  of  basait.  (Whin  Sill.)  The  ohief  ore-bearing  séries 
of  strata  is  stated  as  ovorlying  this  basaltic  bed.  After  making  a  few 
remarks  on  the  preyalence  of  yeins  in  this  area,  and  on  their  bearings 
and  widths,  he  describes  and  illustrâtes  the  characteristios  of  hades, 
throws,  shifts,  and  bent  positions  of  strata,  in  connection  with  yeins. 
Hades  are  greatest  in  shales,  or  argillaceous  strata.  It  is  found, 
especially  in  the  Alston  Moor  district,  that  the  throws  and  shifts  are 
greatest  at  and  noar  the  surface,  and  that  they  diminish  in  descending 
into  the  earth.   This  is  probably  the  case  with  the  bent  forme  of  strata. 

The  now  yiews,  contained  in  this  paper,  are  embraced  under  the 
considération  that  the  hades,  throws,  shifts,  &o.,  may  haye  been 
chiefly  accomplished  by  i>ecaliar  modes  of  depositingof  the  sédiments^ 
during  the  contemporaneons  building  of  the  yeins  and  strata.  Such 
modes  are  minutely  desoribed  and  iUostrated  by  diagrams,  which  are 
roquisite  to  cbnvey  a  clear  conception  of  the  processes. 

The  contemporaneons  building  of  the  yeins  and  strata  is  assnmed 
a^  commencing  from  straight  fissures  on  the  granitic  floor,  at  the 
bottom  of  the  ocoan.  Such  fissures  are  yiewed  either  as  occasioned 
by  real  breaohes  of  the  solidified  granité,  or  as  effected  partly  by  in- 
terchanges botweon  the  internai  heat  and  that  on  the  bed  of  the 
ooean.  The  heat  eliminated  from  thèse  fissures,  and  from  the  fissure- 
like  vein  structures,  gives  rise  to  a  séries  of  marine  currents,  that 
control  the  sedimentary  deposits,  in  snoh  a  manner,  on  the  sides  and 
on  the  tops  of  the  building  yeins,  as  to  prodnce  the  varied  phenomena 
connected  with  yeins^  namely,  hades,  throws,  shifts,  and  bent  positions 
of  the  strata. 

In  a  brief  abstract,  like  the  présent,  the  author's  ideas  respecting 
the  causes  productive  of  the  vein  phenomena  under  question,  cannot 
be  satisfactorily  shown  without  the  aid  of  diagrams,  but  the  followîng 
may  suffice.  Yeins,  in  gênerai,  most  probably  take  the  directive  ten- 
de noy  of  their  hades  from,  and  in  agreement  with  the  original  fissures 
from  which  they  baild.  Thus,  one  building  from  a  fissure,  whioh  has 
a  north  and  south  course,  and  which  hades  over  to  the  east  at  the 
top,  may,  in  ail  likelihood,  continue  hading  over  to  the  east  during 
its  upward  construction.  While  building,  dnring  the  déposition  of  a 
shale  stratum,  the  eliminating  heat  will,  at  the  top  of  the  nnder- 
lying cheek,  show  much  force,  by  driving  the  loose  light  partioles 
baok,  and,  oonseqnently,  cause  the  aggregating  mass  to  form  and  face 
back  from  the  perpendionlar.  Should  the  next  be  an  arenaceous 
deposit,  then  the  sedimentary  partioles  wonld  be  heavier,  so  that  the 
power  of  escaping  heat,  at  the  top  of  the  nnderlying  cheek,  would  not 
be  so  efFeotive  in  forcing  them  baek,  therefore,  the  face  of  the  aggre* 
gating  arenaceous  mass  wonld  fbrm  nearer  the  perpendionlar.  llinB 
the  diffeimit  hades  in  the  varied  deposite  may  be  aoeonnted  for. 


FHTBIGAIi  AND  MATHEMATXCAL  BXCfTIOK. 

Dbcembbb  Vth.  —  E.  W.  Binney,  P.E.S.,  F.G.S.,  président  of 
the  section,  in  the  chair.  "  On  the  Mean  Monthly  Température  at 
Old  Trafford,  Manchester,  1861  to  1868,  and  also  the  Mean  for  the 
Twenty  Tears  1849  to  1868,"  was  an  interesting  metereological 
paper,  accompanied  by  numerous  tables,  by  G.  Y.  Yemon,  F.B.A.S., 
F.M.S.  

EDIKBUBGH  BOTAKICAL  SOCIETY. 

Thb  Booiety  met  on  Thursday,  9th  Deoember,  at  5,  St.  Andrew- 
sqaare— Sir  Walter  Elliot,  the  newly-ekoted  président,  oocupied  the 
chair.  The  following  communications  were  read  :— *'  On  the  Struc- 
ture of  a  lignite  from  the  Old  Bed  Sandstone,"  by  W.  B.  M'Nab, 
M.D.  Edinbnrgh.  "  Histologioal  Notes,"  by  W.  B.  M'Nab,  M.D. 
Edinburgh. 

**  Notice  of  Hieraeium  siohnifiorumf  Waldst.  aad  Kit.  ;  H,  glomê- 
ratum,  Fr.  ;  B.  prœaltum^  Yill.,  as  oocnrring  in  the  neighbonrhood  of 
Edinburgh,"  by  Professer  Balfour.  Professer  Balfour  gave  descrip- 
tions of  the  above  three  species  of  Hieraeium,  which  had  reoentïy 
been  met  with,  growing  in  a  wild  state  in  the  neighbonrhood  of  Edin- 
burgh. H.  prœaltum  was  ooUeoted  by  Dr.  John  Kirk,  in  1854,  near 
Kincardine,  in  Fife;  H.  glomeratumf  by  Mr.  John  M*Laren,  inJune, 
1869,  growing  on  railway  banks  between  Edinbnrgh  and  Qxmnton  ; 
and  H,  stoloniflorum,  oollected  by  himself  and  Mr.  Sadler,  in  October, 
1869,  on  the  raUway  banks  between  Warriston  and  Trinity.  Spéci- 
mens were  exhibited  and  presented  to  the  Herbarium. 

**  Notice  of  Additions  to  the  Botany  of  Shetland,"  since  the  publica- 
tion of  Edmonston's  "  Flora,"  by  Mr.  John  Sadler. 

"  On  the  Propagation  of  thelpeoaonan  "PlaxitiCephaelisIpecaeuanhaj^*  ' 
by  Mr.  John  Sadler. — The  Ipecacuan  plant  has  recentiy  been  attract- 
ing  much  attention  from  the  belief  that  it  will  beoome,  like  the 
Cinchona,  a  profitable  plant  to  onltivate  in  varions  districts  of  India. 
The  CephaelU  Ipecacuanha  is  a  native  of  the  moist  woods  of  Brazil, 
and  was  first  introduced  into  the  British  gardons  in  1830.  It  is  a 
plant  of  romarkably  slow  growth.  The  largest  now  in  the  Botanio 
Gardons  is  soarcely  one  foot  in  height,  although  more  than  thirty  years 
of  âge.  The  method  hitherto  adopted  for  propagating  the  Cephaelis 
(as  far  as  I  am  aware)  is  by  cuttings,  but  of  thèse  not  more  then  one 
or  two  can  be  got  at  a  time,  and  at  very  long  intervals.  By  this 
slow  method  of  propagating,  the  Cephaelis  must  always  remain  ex- 
ceedingly  scarce. 

The  roots,  or  rather  rhizomes,  of  the  Cephaelis  are  monîliform.  A 
few  of  thèse  were  taken  from  one  of  the  pûnts  in  the  Botanic  Gardon 
during  the  month  of  August,  1869,  and  after  being  eut  into  smsll 
transverse  sections,  they  were  inserted  in  a  horizontal  position  over  the 
surface  of  a  pot  prepajred  with  drainage  and  white  sand.  This  pot 
was  plaoed  under  a  hand-glass  in  a  warm  propagating  bed  and  kept 
moist.  A  few  weeks  after,  the  cuttings  showed  buds  on  the  upper 
side,  roots  being  also  sent  ont  from  the  under  surface.  The  plants  are 
now  beginning  to  grow,  each  being  fnmished  with  two  leaves,  the 
largest  measuring  )  of  an  inch  over.  In  order  to  meet  the  demaad, 
which,  in  ail  likelihood,  will  be  made  on  nurserymen  for  plants  of  the 
Cephaelis,  it  is  well  to  know  how  it  can  be  propagated  independentiy 
of  cuttings,  and  at  the  same  time  withont  injury  to  the  parent  plant. 

"Notes  on  the  'Dogwood'  of  Powder  Manufaoturers,"  by  Mr. 
M*Nab. 

"  Notice  of  Ruscus  aculeatus,"  by  Mr.  M*Nab.—- Mr.  M'Nab 
exhibited  a  spécimen  of  the  Ruacus  aculeatus,  or  Butcher*s  Broom, 
oovered  with  rich  orimson  berries,  sent  by  George  E.  Frère,  Esq., 
of  Boydon  Hall,  Diss,  with  the  following  letter  i — "  Some  years 
ago,  I  found  this  plant  in  a  state  of  ripe  fruotifioatioiu  It  is 
brottght  every  Chriatmas  into   the    market  at    Brighton,    for  the 
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èfoonAioiï  of  honoes  at  that  season.  I  had  never  seeQ  bef ore,  in  any 
otter  part  of  England,  mon  than  one,  or,  at  most,  two  berries  in  any 
one  dimp  of  the  plant,  and  I  wished  very  muoh  to  get  it  to  f mit  in 
prof oaion  at  this  plaoe.  I  was  reminded  that  the  plant  waa  diœoions, 
and  I  fonnd  fHends  to  rapply  me  with  female  plants.  Soon  after  I 
leooÎTed  them  it  was  soggeated  to  me  that  mj  plants  might  possib^ 
not  bave  been  bitherto  bart«n  beoaoae  tbey  were  of  the  malo  sex,  but 
for  want  of  impregnating  agenoîes.  I  «aw,  a  daj  or  two  sinoe,  an 
article  in  a  new  soientifio  joomal,  by  A.  W.  Bennett,  who  calls 
attention  to  the  faot,  that  the  normal  time  of  flowering  of  the 
plant  is  almost  the  depth  of  winter,  when  the  nnmber  of  inseots  that 
oan  asaiet  in  ita  fertilisation  is  oertainly  very  small.  Hr.  Bennett 
also  remarka  on  the  inoorreotneas  of  the  période  generally  given  in  the 
text-books  of  botany  for  the  flowering  of  each  species.  Hookor,  in 
bis  British  Flora,  and  Sowerby,  in  bis  original  édition  of  English 
Botany,  giye  Maroh  and  April  for  the  flowering  of  this  plant." 

Hr.  M*Kab  mentioned  that,  althoagh  several  large  olamps  of 
Batdier*s  Broom  exist  in  Tarions  parts  of  the  Botanio  Garden,  he 
had  neveac  seen  ripe  fruit  on  any  of  them.  Ail  the  plants  bnt  one  haye 
a  dark  green  ooloor,  ail  are  very  compact,  and  are  now  coyored  (8th 
Décerna,  1869)  with  mdimentary  froit  bnds,  bnt  no  maie  flowers 
baye  yet  been  obtained.  The  one  above  alladed  to,  a  tall  light  green 
yariety,  bas  a  few  inoipient  soales  on  the  side  of  the  loaf.  This  may 
be  the  maie  plant,  bnt  as  it  is  not  growing  besido  what  is  nndonbtedly 
the  female  plants,  no  seeds  coold  be  perfeoted.  The  spécimen  sent 
by  Mr.  Frère,  althoagh  containing  nameroas  ripe  berries,  bas  also  a 
nnmber  of  apparent  radimentary  fmit  bads  for  next  yoar,  similar  to 
thoee  now  seen  o^  the  plants  in  the  garden.  It  is  difficalt  to  say  at 
what  stage  the  imprégnation  of  the  oyale  takes  plaoe.  The  plant  is 
veoorded  as  dioeoiona,  and  flowera  doring  Maroh  and  April,  and  pos- 
sibly  tkÎB  is  the  time  when  the  maie  blossoms  expand.  It  will  be 
interestiog  to  aeœrtain  whether  thèse  mdimentary  froit  bnds,  now 
coyering  aie  plints,  remain  as  they  are  till  the  monÛi  of  Maroh,  when 
the  maie  flowers  expand. 

I  h&Te  jost  reoeiyed  f  rom  the  nnrsery  gardens  of  Messrs.  P.  Lawson 
à  Son,  two  apedmens  of  Bnscns,  one  oalled  R.  aetiUatus,  and  tHe 
other  R.  aculeai%u  rotttndifoliiu.  The  former  is  identical  with  the  one 
caltiyated  hère,  and  is  also  oovered  with  mdimentary  female  flowers. 
The  speoimen  called  B.  a.culeatus  rotundifolius  is  also  ooyered  with 
bnds  ;  bnt  after  a  oarefnl  microsoopio  examination,  ail  tnm  ont  to  be 
maie  bnds,  while  the  speoimen  sent  from  England,  by  Mr.  Frère,  bas 
maie  bnds  and  ripe  fmit  on  the  same  branoh.  From  the  state  of  the 
nale  bnds  on  both  planta  alladed  to,  it  seems  impossible  that  thèse 
maie  flowers  oan  baye  the  stamens  sofficiently  deyeloped  bef  ore  March 
or  ApriL 


"  Notes  on  Oarex  paniculata,"  by  Mr.  M'Nab.—The  Royal  Botanic 
Garden  haa  reoently  been  presented  with  throe  plants  of  Carex  pani- 
nUata,  sent  by  Mr.  Archibald  Gorrie,  f  oreater  to  the  Earl  of  Leioeater, 
Holkbam  Hall,  Norfolk.  The  plants  measnre,  from  the  base  of  the 
roots  to  the  extrême  points  of  the  leayea,  8  ft.  6  in.,  independent  of 
what  mnat  baye  been  eut  off  in  the  lifting.  They  haye  been  growing 
in  deep  rich  soil,  as  3  ft.  of  the  lower  portion  of  each  haa  beon  bared 
of  the  peat  ;  the  part  remaining  la  filled  up  with  a  mass  of  longitudinal 
roots  or  fibres,  each  nearly  i  in.  round. 

The  cireumference  of  the  npper  root  portion  of  the  largeat  plant  is 
5  ft.  3  in.  wide,  from  which  a  large  orown  of  leavea  proceeda.  One  of 
the  plante  bas  an  upright  stem  aboyé  the  peat,  1  f  t.  9  in.  long,  and 
3ft.  6  in.  in  cireumference,  oompoaed  of  the  dead  portions  of  the 
leayes  ;  from  the  top  of  this  paeudo-atem  the  large  tuft  of  leaves  is 
growinflr.  The  stem  of  this  plant  between  the  leayea  and  the  peat  haa 
the  lovyer  base  of  the  fallen  leayea  quite  short  and  brown,  appearing 
sa  if  they  had  been  destroyed  by  fire. 

It  is  impossible  to  guess  at  the  âge  of  thèse  gigantic  sedges  ;  but, 
jndginff  from  the  qnantity  of  decayed  leayes  ronnd  the  base  of  each 
plant,  «nd  the  way  the  peat  seems  to  grow  or  rise  round  them,  they 
mnst  at  least  be  a  oentury  old.  Very  few  fmit  spikes  were  obaeryed, 
and  of  thoee  fonnd,  the  heads  were  oomparatiyely  small,  the  largeat 
not  more  than  2|  in.  long.  Some  idea  may  be  formod  of  the  size  and 
weight  of  theae  plants  from  the  fact  that  it  required  three  men  to  lift 
each  of  them. 

Mr.  Gorrie  writes  :  "  We  haye  some  taller  and  heayier  plants  than 
■ay  of  those  sent.  I  obeerye  they  grow  atrongeat  when  the  roota  get 
into  the  water.  I  am  told,  when  foxea  abonnd,  they  are  yery  fond  of 
lying  on  the  top  of  the  Carex  tusaooka,  aud  baaking  in  the  aun.  This 
figaatîo  Carex  ia  very  oommoa  on  sodden  peaty  soils  in  Norfolk.  I 
h«re  also  aeen  it  at  the  Duke  of  Grafton's,  and  at  other  places  in  Suf- 
felk,  Ukewise  near  Bnry  St.  Edmnnds." 

**  Notes  on  Pvn.u$  Bewthamiana,"  by  Mr.  M'Nab.— Mr.  C.  W.  Peach, 
o(  Haddington-plaoe,  Edinbnrgh,  exhibited  a  large  eone,  ripened  at 
Ovarien,  Orton,  Feterborongb,  the  seat  of  Cbarlea  Bodger,  Eeq.,  nnder 
tka  —me  of  Pittm  maeroearpa,  This  cône  is  S^  in.  long  and  1 4  in.  in 
«ÎMnaifBnDoe.  Mr.  Bodger  writes  :— **  The  tree  stands  in  the  centre 
el  aiy  gaiden.  It  bore  three  drooping  oones  in  1868  on  the  main 
■>— ,  wfcere  that  woaoow'a  wood  riiot  fiom  ;  noeigns  ainoeof  any  more  ; 
it  bas  made  two  shoots  from  branches  since  the  eoiies  were  tdcen  off, 


one  each  seaaon.  Theve  are  twenty-three  spreads  of  branches  from 
the  main  stem.  I  belieye  it  bas  been  planted  where  it  now  stands  for 
twenty-two  or  twenty-three  years.  The  tree  is  34  ft.  in  height,  and 
23  ft.  aoroaa  the  branchée.  The  cireumference  of  the  atem  at  the 
Burface  of  the  ground  ia  4  f  t.'  '  Pinus  macrocarpa  ia  by  many  conaidered 
as  synonymous  with  Pinus  CouUeri  and  P.  Sabiniana.  The  cône  eent  by 
Mr.  Peach  agrées  with  the  description  of  Pinus  Betithamiana,  of  Hart- 
weg,  which  we  haye  neyer  seen  in  cône.  Numeroua  planta  are  cnlti- 
yated  throughoat  the  country  raiaed  from  cônes  introdnced  abont 
eight  years  ago,  under  the  name  of  Pinus  Benthamiana.  The  oones 
were  4è  io.  long,  and  7  in.  in  cireumference.  The  habit  of  the  planta, 
and  the  size  and  arrangement  of  the  leayea  of  many  of  them,  reaemble 
the  trae  Pinus  Benthamiana.  It  is  not  improbable  that  ail  will  tum 
ont  to  be  PintLS  ponderosa,  or  a  yariety  of  it.  In  ail  caaes  a  few  oones 
ooght  to  be  sent  home  with  seeds  for  identification. 

Exhihiiions  and  Présentations. — Major  Peploe  exhibited  and  pre- 
sented a  cône  of  Pinus  Sabiniana  prodnced  this  seaaon  at  Gamston. 
Mr.  Gorrie,  forester  to  the  Earl  of  Leioester,  exhibited  and  presented 
cônes  of  Cupressus  Ooveniana,  and  maie  and  female  oones  of  Aratt- 
caria  imbricata,  prodnced  at  Holkham  BLall,  Norfolk.  Mr.  Gorrie  also 
exhibited  a  section  of  a  stem,  showing  a  graf  t  between  Quereus  Aes- 
culus  and  the  common  oak,  the  former  being  the  graft.  The  graft 
had  increaaed  to  23  in.  in  cireumference,  while  the  attachment  was 
yery  limited.  When  blown  down  during  a  récent  g^e,  it  waa  fonnd 
that  the  atems  had  only  adhered  to  each  other  by  a  amall  portion  of 
the  wood  and  bark.  Mr.  C.  W.  Peach  exhibited  a  collection  of  Shet« 
land  planta,  a  twin  apple,  and  apecimens  of  dandelions  with  double 
heads  of  flowera,  and  leafy  appendagea  on  tho  flowering  stalka.  Prof. 
Bixon  exhibited,  under  the  micioacope,  preparationa  of  the  drupe  of 
Vibwmum  lantane,  and  made  aome  remarks  regarding  its  struoture. 
Prof.  Balfour  exhibited  photographe  of  Indien  f oreat  scenery,  indnding 
palms,  banyana,  Ac,  sent  by  Professer  Stephen  CouU  Mackenzie,  Cal- 
catta.  Mrs.  Wright  presented  a  apocimen  of  Lythrum  fiexuosum, 
which  had  been  gathered  in  the  wooda  at  Haliston,  Shropshire.  Mr. 
A.  Craig  Christie  exhibited  a  speoimen  of  Argemone  odorata  colleoted 
by  the  waterfall  in  Glen  Easdale,  Arran  ;  and  also  a  speoimen  of 
Hypericum  from  Birk  Glen,  Arran,  which  was  oonsidered  a  yariety  of 
H,  Androsœnum, 


GLASGOW  NATUBAL  HISTOEY  SOCIETY. 

The  fourth  meeting  of  this  session  was  held  on  Tuesday  eyening,  the 
28th  December,  in  the  library  of  Anderson's  TJniyeraity,  Mr.  Dayid 
Bobertaon,  F.G.S.,  one  of  the  yice-preaidenta,  occnpying  the  chair. 
The  following  gentlemen  were  eleoted  membora  of  the  aociety: — 
Measrs.  John  Cook,  71,  South  Portland-atreet,  and  Charlea  Toung,  4, 
Great  Kelyin-terraoe,  aa  reaidont  ;  and  Mr.  George  S.  Brady,  C.M.Z.S., 
Sunderland,  as  oorresponding. 

The  seeretary  exhibited  a  spécimen  of  the  Brown  Snipe  (Macrorham' 
phus  griseusy  Gmelin),  and  a  spécimen  of  tho  Groen-ramped  Tatler, 
or  Solitary  Sandpiper  (Totanus  chloropygius,  Viellot),  regarding  which 
he  read  a  communication  from  Mr.  Francis  M'Culloch,  taxidermiat, 
20,  Sauohiehall-atreet,  giying  satiafactory  eyidence  of  the  birda  haying 
been  shot  in  Lanarkshire.  The  brown  snipe  had  ocourred  in  Scot- 
land  bef  ore,  but  the  sandpiper  had  not  preyioualy  been  found  in 
Europe.  It  is  a  well-known  species  in  North  Ameriea,  freqnenting 
pools  of  water,  and  also  the  banka  of  riyera  at  a  diatance  from  the 
sea.  Both  birda  had  been  prooured  by  the  late  Wm.  Gordon,  of 
Airdrie,  who  was  well  known  to  Mr.  M*Cidloch,  and  who  had  freqaently 
referred  to  the  birds  as  belonging  to  a  speoiea  that  he  coold  not  iden- 
tify.  Hia  death  in  Auguat  last  had  proyented  any  information  being  ob- 
tained aa  to  the  exact  locality  in  which  they  were  killed,  bot  so  far  as 
Mr.  M'Cnlloch  recollecta,  he  apoke  of  haying  met  them  beaide  a  fresh- 
water  dam  near  Airdrie,  on  the  banka  of  the  Clyde. 

Mr.Gray  also  exhibited  aapecimenof  the  Shoyeller  (^noj  clypeata), 
a  beautifal  maie,  which  was  shot  a  few  weeks  ago,  and  forwarded  by 
Mr.  William  Lorrain  ;  alao  an  immature  maie  apeoimen  of  the  Little 
Gull  (Larus  minutus),  which  was  shot  in  March  last  near  Aberdeen. 
Mr.  Gray  mentioned  that  his  friend,  Mr.  Angus  of  that  oity,  had  ob- 
tained atyarions  interyala  a  nnmber  of  apecimena  of  thia  rare  Britiah 
bird — three  of  which  had  corne  into  hia  banda  only  a  few  weeks  ago. 
It  would  appear,  indeed,  that  in  ita  moyementa  southwards  this  species 
passes  along  the  eoaata  of  Aberdeenshire  almost  eyery  wioter. 

Mr.  James  Coutts  exhibited  a  yery  pore  albino  of  the  common  lark, 
from  Ballantrae,  in  Ayrahire.  Thia  apeciroen  waa  quite  apotleaa,  and 
without  the  faintest  trace  of  any  tint  on  the  plumage. 

The  Bey.  Jamea  E.  Someryille  exhibited  a  akuU  of  the  hog-deer 
(Babyrussa  alfitrus),  and  made  some  remarks  on  the  geographioal  dis» 
tribution  of  this  curions  animal. 

The  following  papera  were  then  read  :— > 

"  Notes  on  Cypris  lœvis  and  ita  habit  of  Perforating  the  Leayes  of 
Victoria  regia"  bj  Darid  Bobertaon,  Eaq.,F.G.S.,Tiee*pre8ident. — In 
this  paper,  which  was  illnstrated  by  spécimens  of  leayea  and  micro- 
seopio  préparations,  Mr.  Boberteon  made  thia  important  diaoloanre,  that 
the  ftnlvre  that  hae  taken  place  of  late  years  in  the  onltiyaiion  of  this 
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beantif  ni  plant  in  tlie  Glasgow  Botanio'  Gktrden  is  attribntable  io  the 
présence  of  a  small  EntomoBtraoan  in  the  tank  in  whieh  the  plants  are 
reared.  This  almost  miorosoopic  animal  ezists  in  millions,  and  at  the 
time  Mr.  Bobertson's  attention  was  first  drawn  to  them  hj  Dt,  Colqn- 
houn  in  Jane  last  had  swarmed  to  snch  an  extent  as  to  impart  a  strong 
browniah  tint  to  the  water.  The  leaves  of  the  Victoria  regia^  when 
examined,  were  fonnd  to  be  pieroed  witb  innnmerable  holes,  in  many 
of  which  Mr.  Bobertson  had  fonnd  the  eggs  of  the  Cypris  lœvia 
depoaited,  showing  that  the  attacks  of  the  creatore  may  hâve  been 
made,  not  for  the  objeot  of  feeding  on  the  leayes,  bnt  to  prépare  a 
réceptacle  for  hatohing  parposes.  Bat  apart  from  the  précise  object, 
there  coald  be  no  donbt  that  the  holes  pieroed  throngh  an  otherwise 
healthy  plant  had  indnoed  f arther  deoay,  as  coald  easily  be  obserred 
by  watohing  its  progress.  An  experiment  had  been  tried  by  Mr.  Ballon, 
the  oarator  of  the  gorden,  which  had  reeolted  in  the  almost  total 
annihilation  of  the  Entomostraca,  and  oonseqaent  rcTival  of  the  health 
of  the  plants,  and  this  was  looked  npon  as  a  proof  that  the  preyions 
difficalty,  or  rather  impossibility,  of  oontinoing  the  saocessfal  coltiva- 
tion  of  the  Victoria  plant,  for  which  the  Glasgow  Botanio  Gkurden  had 
long  been  celebrated,  was  clearly  traceable  to  the  présence  of  thèse 
destraotive  créatures.  Mr.  Bobertson  dwelt  on  the  fact  that  the 
température  of  ithe  water  may  haye  caused  the  exoesslTO  inorease 
of  the  Cypris  in  the  tank,  and  suggeeted  as  a  remedy  that  when  the 
tank  was  next  emptied  and  oleaned,  a  pièce  of  gaoze  should  be  plaoed 
on  the  mouth  of  the  pipe  supplying  the  water  so  as  to  prevent  the 
ingresa  of  the  Entomostraca,  and  by  this  simple  means  secare  ahealthy 
plant  that  wonld  again  delight  visitors  by  displaying  its  beaatifid 
flower. 

The  reading  of  this  paper  was  followed  by  an  interesting  disoos- 
sion,  in  which  Mr.  John  Toung,  Mr.  James  Bamsay,  and  several  other 
members  took  part,  and  at  its  close  a  cordial  Tote  of  thanka  was 
tendered  to  Mr.  Bobertson  for  the  care  and  painstaking  with  wbioh  he 
had  oondacted  his  researches. 

"On  the  Présent  Distribution  of  the  Capercailxie  in  Sootland," 
by  the  secretary,  Mr.  Gray. — Varions  localities  were  ennmerated  in 
which  this  **  ohieftain  of  the  grouse  tribe  "  had  of  late  years  beoome 
established  in  Scottish  woods  and  forests — Perthshire  and  Forfasshire 
being  looked  npon  as  its  principal  strongholds.  Stragglers,  howerer, 
had  been  recently  met  with  as  far  south  as  Galloway  and  Dumfries- 
shire,  and  it  had  occnrred  also  on  Auchengray  Moor,  near  Airdrie. 
Thèse  birds  were  probably  wanderers  from  the  woods  of  Sanqnhar, 
where  the  species  was  known  to  haye  been  introdnced  from  the  island 
of  Arran,  a  few  years  ago.  Mr.  Gray  likewise  stated  that  in  some 
parts  of  Perthshire  it  was  no  nnoommon  thing  for  shooting  parties  to 
be  allowed  to  make  np  their  bag  with  as  many  as  12  or  15  braces  of 
oapercailzies  in  a  day.  On  the  estate  of  the  Earl  of  Breadalbane  they 
oould  now  be  shot  in  oonaiderable  nnmbers  withont  fear  of  injuring 
the  breed. 

The  Hbrarian  annonnced  as  a  donation  to  the  library  Dr.  T.  Spenoer 
Cobbold*s  work  on  Entozoa  ;  an  Introduction  to  the  Study  of  HeV- 
minthology  ;  in  2  yols.  8yo.,  plates,  1864,  and  supplément,  1869, 
from  James  Stewart,  £sq.  ;  after  which  the  society  adljoumed  till 
the  last  Tnesday  of  Jannary. 


COBK  CTTVIEBIAN  AND  ABCHJSOLOGICAL  SOCIETY. 

The  third  meeting  of  this  society  for  the  session  1869-70  was  held  in 
the  library  of  the  Boyal  Cork  Institution,  on  Weinesday  eyening, 
Deoember  1,  James  Butler  Brennan,  Esq.,  V.P.,  in  the  chair.  Dr.  B. 
Caulfield  exhibited  a  tracing  of  a  orannog,  or  lake-dwelling,  whieh  he 
had  made  from  a  manusoript  yolume  of  ancient  Iriah  maps  and  draw- 
ings,  preseryed  in  the  PabUc  Beoord  Office,  London,  and  beantifully 
executed  on  large  sheets  of  yellum.  His  attention  had  been  called  to 
this  oolleotion  in  July  last,  by  Mr.  Hans  C.  Hamilton,  The  plans 
appear  to  haye  been  made  about  the  year  1609.  The  crannog  in 
question  is  oalled  the  '*  Forte  of  the  Eogher/*  The  island  on  which 
it  is  oonstruoted  is  an  irregular  parallelogram.  Its  margin  is  dosely 
fringed  with  pointed  stakes,  through  which  riyets  are  driyen  so  as 
to  seonre  others.  Thèse  double  slÂkes  are  fixed  on  the  north  and 
west  and  part  of  the  east  side,  while  a  strong  oastle  with  a  rampart 
stands  on  the  south.  A  oanseway  similarly  fortified  with  sharp 
stakes  runs  from  the  land  into  the  middle  of  the  island  on  the  west. 
Within  the  island  are  résidences  resembling  thatched  cottages,  and  from 
the  south-west  angle  a  pièce  of  ordnanœ  projects.  This  plan  is 
extremely  interesting,  as  showing  the  progressive  development  of 
lake-f or  tresses  from  anearly  period  down  to  the  beginning  of  the  I7th 
century.  In  the  AnnaU  of  the  Fowr  Masters,  we  haye  fréquent  men- 
tion of  thèse  orannogs,  yiz.,  nnder  the  years  1247, 1436,  1452, 1455, 
1500,  and  eyen  down  to  the  year  1603.  Crannog  is  deriyed  from  the 
Word  arann,  which  signifies  trees,  the  trunks  of  trees  being  driyen 
down  into  the  mnd,  on  whieh  planks  were  plaoed,  and  on  thèse  the 
rude  dwellings  of  the  inhabitants. 

Mr.  Bobert  Day,  jun.,  F.S.A.,  exhibited  the  following:^-An  oral 
pieroed  hammer,  of  qnartsite,  feom  Island  Magee,  oo.  Antrim;  a 


boat-shaped  pieroed  hammer,  of  sandstone,  from  Denmark,  and  one 
of  felspar,  diamond-shaped,  from  Sweden;  thèse  aie  ail  highly  finished 
and  well  preserved.  Also,  from  Denmark,  a  flint  ehisel,  8  in.  lon^r 
by  {  in.  wide,  polidied  on  foor  sides;  and  a  fiint  gonge-shaped 
implement,  with  a  fine  ontting  edge.  This  and  the  ehisel  may  be 
assigned  to  the  later  stone  period,  and  the  hammer  to  the  early  inm 
âge.  He  also  showed  some  bronse  implements  and  weapons  from 
Ireland,  among  which  were  a  ehisel  of  great  rarity,  a  leaf-shaped 
dagger,  8|  in.  long,  haying  two  large  bronse  rivets  for  hefUng  ;  m 
socketed  fiye<spear  head,  11}  in.  long,  with  loops  in  the  lower  parts 
of  the  blade.  Both  thèse  weapons  are  from  Boshmills,  oo.  Antrim. 
He  also  exhibited  a  winged  palstaye,  or  adie,  ftom  Coote  Hall,  oo. 
Boeoommon,  and  aaother  from  Dublin. 


BELFAST  NATUBAL  HISTOBY  SOCIETIES. 

At  the  joint  meeting  on  Wednesday,  Deoember  1,  Mr.  Joeeph  John 
Mnrphy  read  a  paper  on  "  The  Origin  of  Organs  of  Flight." — Though 
not  an  adhèrent  of  Darwin,  he  took  the  deyelopmenttheory  as  proyed, 
and  proceeded  to  apply  it  to  the  organs  of  flight.  Perfeotly  deyéloped 
wings  were  fonnd  in  four  olasses  ol  animals--^ats,  bhrds,  ptérodac- 
tyles (a  race  of  fiying  reptiles  fonnd  only  in  the  foésil  state),  and  in- 
secte. Bat  there  are  raoes  haying  an  imperfeot  power  of  flight  by 
means  of  membranes  stretohed  along  their  sides  whioh  serre  as  para- 
ohntes,  and  by  means  of  which  they  take  long,  gliding  leaps.  Tho 
fiying  sqnirrel  is  one  of  thèse,  the  fiying  opossum  anotber,  and  the 
fiying  lemur  a  third.  Spécimens  of  thèse  from  the  Qneen's  Collège 
Muséum  were  exhibited.  Mr.  Mnrphy  agreed  with  Darwin  that  the 
origin  of  the  bat's  wing  was  probably  snoh  a  membrane;  and  he 
thought  the  same  of  the  ptérodactyle.  Spécimens  belonging  to'  the 
Belfast  Muséum  were  exhibited  of  the  draoo,  a  small  Uzard  wîdoh  hae 
a  somewhat  similar  membrane,  and  uses  it  in  the  same  way.  Mr. 
Wallace  has  lately  disooyered  in  Bomeo  a  tree-frog  whioh  has  ike 
same  power  of  gliding  through  the  air  by  means  of  its  enormoaaly 
large  webbed  feet.  Ail  thèse  gliding  animais  inhsbit  trees,  and  it  is  a 
lif e  among  trees  that  makes  their  power  of  taking  yery  long,  glidin^r 
leai»  of  use  to  them.  The  flying>fidi  is  another  animal  with  imperfeot 
power  of  fiight,  bnt  it  is  not  a  gliding  animal  ;  aooording  to  Mr.  Wal- 
laoe,  an  excellent  obeeryer,  it  xêally  Aies.  Birds  haye  no  yestige  of  m 
side  membrane,  and  therefore  most  probably  neyer  were  gliding 
animais,  bnt  moyed  their  wings  from  the  first  ;  as  also  did  inseots. 


FOREIGN  ACADEMIES. 


Paris,  Dxgkxbsb  27tk. — ^M.  Bernard  presided.  The  oorrespond- 
enoe  was  preeented  by  M.  Domas. 

Notes  were  sent  in  on  the  following  snbjects  t«-A  geological  map 
of  Pays-Bas.  On  paludal  foyers,  on  thie  true  direction  oî  the  magnetio 
needle  on  board  idiips,  on  the  detonating  oompounds  prodoced  by  the 
action  of  oommon  gas  on  salts  of  oopper. 

A  memoir  was  presented  by  M.  Deoaisne  on  lactation. 

M.  Lacase-Duthiers  sent  in  a  paper  on  the  morphology  of  mollnska, 
in  whioh,  by  a  study  of  the  neryons  System,  he  has  been  enabled  to 
lay  a  baids  for  philosophioal  classifioation. 

In  a  note  on  rosolio  aoid,  a  deriyatiye  of  aniline  M.  Guillot  states 
that  this  substance  is  not  poisonons. 

M.  Boger  presented  a  note  on  the  influence  of  nasoent  hydrogen  on 
the  transformation  of  organio  bodies. 

M.  Dehendn  presented  a  note  on  the  migration  of  the  immédiate 
principles  in  herbaoeons  plants,  and  on  the  formation  of  starohy  oom- 
pounds in  the  grain  of  oom. 

A  letter  was  read  from  M.  Isidore  IHerre  conflrming  M.  Péligot'a 
yiews  on  the  funotion  of  salts  of  potash  on  the  nutrition  of  plants. 

Dr.  Phipson  sent  in  two  notes  on  two  new  substances  recently  ob- 
tained  by  him. 

A  work  was  reoeiyed  from  Professer  Sterry  Hnnt  on  the  ohemistiy 
of  copper,  and  espeoially  on  protoehloride  of  copper  oompared  with 
chloride  of  silyer. 

M.  Dumas,  in  the  name  of  M.  Feil,  presented  spedmens  of  Faraday's 
"  dense  glass  "  obtained  in  the  ordinaiy  prooess  of  glass  mannfactaxe, 
and  whioh,  being  almost  ooloorless,  might  be  employed  for  optioal 
pnrposes,  sinoe  tiie  method  of  manufacture  is  mnoh  oheaper  than  that 
hitherto  employed.  M.  Feil  obtained  other  speoimens  of  eyen 
greater  speoifio  grayity  than  the  dense  glass  of  Faraday,  but,  nnf or- 
tonately,  they  were  ooloured.  M.  Dnmas  stated  that  tiie  same  manu- 
facturer  had  obtained  artifioial  gems,  whioh  haye  so  many  of  the 
properties  of  the  natnral  ones  that  th^  may  be  adyantageoosly  em* 
ployed  in  jewellety.  Spedmenfl  of  Tarions  silicate»  and  alnminates  thoa 
obtained  mon  ezUbited. 
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M.  Becquerel  staied  thai,  twenly  yean  eixioe,  M.  Gandin  had  by 
meana  of  Ôie  blow-pipe  flame  obtained  xeeolie  aimilar  io  thoee  above. 
Some  of  the  aîUeatee  and  and  alnminatea  had  not  a  tiaee  of  alkali  and 
ooold  hardly  be  diatingniahed  from  the  natoxal  stonea,  diamond 
exoepted. 

General  Morin  then  gave  an  aooonnt  of  the  reoent  expérimenta  in 
Cinohona  onltore  in  the  laie  of  Béonion.  The  aeeda  germinated  woll, 
bnt  when  the  yonng  planta  were  bedded  ont  in  the  plaina  thoy  did  not 
thrive  ;  thoee,  howerer,  whioh  were  planted  on  more  elevated  aitea — 
ai  a  height  of  1,200  mëtrea  goè  on  oapitally,  ao  that  after  a  few 
montha  they  attained  a  height  of  from  fonr  to  five  mètrea.  Henoe 
thia  experiment  moat  be  regarded  aa  perfectly  aacoeaafol. 

M.  Delafoaae  then  gare  an  aooonnt  of  the  mineralogy  of  Boaaia. 

M.  H.  Saint-Claire  Deville  gave  a  aketch  of  the  progreaa  of  the 
meteorologioal  obaermtory  of  Montaonria.  Work  ia  being  done  daily, 
bnt  many  of  the  inatrnmenta  are  aa  yet  withont  proper  ahelter,  bat  it 
ia  hoped  tiiat  meaanrea  will  aoon  be  taken  to  remedy  thia  atate  of 
ihinga. 

M.  Bnaay  preaented  a  note  from  M.  Peraonne,  pointing  ont  that 
expérimentera  with  ohloral  ahonld  not  oonaider  aa  identioal,  the  hydrate 
of  chloral  obtained  by  hia  prooeaa  and  the  chloral  obtained  by  M. 
Booaain  bya  différent  method. 

M.  Milne-Edwarda  preaented  a  aeoond  note  from  M.  Balbiani  on  the 
embryogeny  of  the  Saeeulinœ. 

M.  Faye  then  qnoted  Geneaia  to  ahow  that  the  word  mnle  waa  ao 
employed  that  it  waa  impoaaible  to  miatake  ita  aignifioation  :  henoe  he 
ooiralndea  that  at  the  period  referred  to,  the  horae  moat  haye  exiated 
inEgypt. 

The  Academy  then  reaolved  itaelf  into  a  aecret  oommittee. 


SOCIÉTË  PHILOlfATHIQUE  OF  PABIS. 

Decbxbkb  IIth. — ^At  thia  meeting  M.  Panl  Bert  preaented  a  moat 
intereating  paper  on  the  influence  of  light  on  the  aenaitive  plant.  It 
ahowed  that  the  effeota  of  intenee  illumination  and  intenae  obaonrity, 
while  they  are  the  aame  in  the  paralyzing  effeot  aa  to  motion,  differ 
diametrically  aa  to  the  paralyaia  of  aenaibUity  of  the  petiolea. 


BEALE  INSTITUTO  LOMBABDO. 

Milan,  Notbxbxb  25TB.^-The  meeting  waa  under  the  preaidency  of 
Signer  Brioachi. 

The  YÎce-preaident,  Dr.  Caatiglioni  gave  an  aooonnt  of  the  method 
employed  in  the  éducation  and  inatmotion  of  deaf  mutes. 

Prof.  Porta  read  the  first  part  of  hia  memoir  on  the  ligature  of  the 
large  arteriee. 

Prof.  QaroTaglio,  on  the  part  of  hia  oolleague,  Prof.  Gibelli,  gaye  an 
aocount  of  the  apeoiea  of  the  genua,  Endocwrpon  of  central  Europe 
and  Italy.     Hia  memoir  oontained  figurée  of  varioua  of  theae  lichens. 

A  paper  by  Dr.  Yalauani  on  puerpéral  cachexia  waa  next  read,  and, 
at  the  auggeation  of  Dr.  Yerga,  waa  ordered  to  be  publiahed. 

Signor  Yerga  then  gave  an  aocount  of  aome  reoent  expérimenta 
carried  out  at  Milan  on  the  eubject  of  chloral.  The  writer  entera  upon 
a  oonaideration  of  the  opiniona  of  MM.  liebreich  and  Demarquay. 

Prof.  Cantone  gaye  an  intereating  aketch  of  the  reaulta  of  certain 
expérimente  on  heterogeny  made  by  himaelf  and  Prof.  Maggi.  The 
expérimenta  were  couduoted  in  flaaka  hermetioally  aealed,  and  at  a 
température  of  aa  high  aa  105°  Cent. 

Dr.  Biziozero  communicated  a  note  by  Dr.  G.  Milani,  on  a  peculiar 
pathologioal  altération  of  the  lymphatic  glanda.  Thia  altération  aeema 
to  conaîst  in  the  depoaition  of  pigmentazy  matter  and  the  formation 
of  a  atroma  of  protoplaam. 

SciBNTiFio  Opinion  waa  then  preaented  to  the  Inatitute,  and  the 
meeting  terminated. 

ACADEMY  OF  SCIENCES,  YIENNA. 

DscmBEB  9th. — Thia  meeting  of  the  Katural  and  the  Mathematical 
Scienoea  Claaa  waa  deyoted  almoat  entirely  to  mineralogioal  mattera. 
The  firat  paper  waa  by  Dr.  L.  J.  Fitzinger,  and  waa  a  continuation  of 
his  memoir  on  bâta  ;  the  horae-ahoe  bats,  or  Bhinolophi,  being  thoae 
dealt  with  in  the  présent  part.  He  haa  already  dealt  with  the  gonera 
Cœlop$^  PhiUorhina,  and  As$elia, 

Herr  Taohermak  aent  in  a  paper  on  the  charaotera  and  relations  of 
the  plagiodaatic  f elspara.  In  thia  he  gaye  an  aocount  of  aome  miorosoo- 
pioal  obaeryations,  and  dealt  with  the  opiniona  of  Miller,  Des  Cloizeaux, 
and  Yom  Bath. 

Herr  Dr.  J.  Peyritach  read  an  important  memoir  on  the  morphology 
of  the  floral  organa  of  the  Umbellifera,  more  eapecially  the  foUowing 
apedea  :  Carum  earuif  Daucus  carota,  Torilis  a/nthrùcui,  and  Peuec' 
danum  cTiahrcn, 

Herr  Cuatoa  Sohrauf  read  a  note  on  tkp  q]ian|oter  aqd  diatribn- 
lion  of  Brookite. 


NOTES  AND  MEMORANDA. 


Friday  Xvening  Diaootiraea  at  the  Boyal  Inatitution,  in  1870. 
— January  21at,  "  On  Haze  and  Duat,"  by  Professer  Tyndall,  LL.D., 
F.B.S.,  M.B.I.  January  28th,  "  On  Professer  Graham's  Scientific 
Work,"  by  Professer  Odling,  F.B.S.  February  4th,  "A  Talk  reapect- 
ing  Yerona  and  ita  Biyera,"  by  Profesaor  Buskin,  M.B.I.  February 
llth,"On  Température  and  Life  in  the  Deep  Sea,"  by  W.  B.  Car- 
pentor,  M.D.,  F.B.S.,  Ao.  February  18th,  "  On  Théories  of  the 
Physical  Forces,"  by  William  Elngdon  Clifford,  Esq.,  B.A.  February 
25 tb,  "  On  the  Besnlts  of  the  Exoayations  at  Jérusalem,  and  on  the 
récent  Suryey  of  Sinai,"  by  Colonel  Sir  Henry  James,  F.B.S.  March 
4ith,  "  On  Ironclad  Ships,"  by  E.  J.  Beed,  Esq.,  C.B.,  Chief  Constrnc 
tor  of  the  Nayy.  March  llth,  "  On  Chance,"  by  Professer  Sylvester, 
M.A.,  LL.D.,  F.B.S.  March  18th,  "On  the  New  Thamee  Tunnel," 
by  Peter  Wm.  Barlow,F.B.S.  March  25th,  "  On  the  Hiatory  of  the 
Fourth,  Fifth,  and  Sixth  Centuries  in  England,  aa  illuatrated  by 
Besearches  into  the  Modes  of  Sépulture  then  praotised,"  by  Professer 
BoUeston,  M.D.,  F.B.S.  April  Ist,  Professer  Bosooe,  F.B.S.  April 
Sth,  Professor  Huxley,  F.B.S.  On  AprU  15th  and  22nd  (the  Fridaya 
in  Passion  and  Easter  weeks)  there  wÛl  be  no  meetings.  After  Easter 
the  Friday  Eyening  Meetings  wUl  be  reaumed  on  April  29tb,  and 
continued  till  June  lOth,  without  intermission.  Discourses  will  pro- 
hàbly  be  deUyered  by  Professera  Blackie,  Williamson,  and  Odling. 

Iron  Stovea  aa  Foiaonoua  Agenta. — Dr.  Pidtmann,  writing  in 
Vircïww*s  Archiv,  does  not  hesitate  to  assume  that  chronio  poisoning 
by  carbonic  aoid  is  comparatiyely  fréquent  in  his  part  of  the  oountry, 
which  ia  rich  in  iron  atoyes. 

Opiiun  Eating  with  impunity. — Dr.  C.  K.  Ladd,  of  Towanda, 
Pennsylyania  {Trans.  Penn.  Med,  Society)^  reports  the  case  of  a  man 
who  had  taken  opium  for  upwards  of  fifty  years,  and  during  the  last 
years  of  hia  life  oonsumed  three  drachme  each  day. 

The  Noematachograph. — M.  Donder's  instrument  to  détermine 
"  the  yelocity  of  the  physical  functions  of  the  brain  "  is  oalled  the 
Noematchogt'aph,  and  is  compoaed  of  a  oylinder  on  which  time  ia 
regiatcred  by  meana  of  a  diapaaon  making  261  yibrationa  in  a  aecond, 
and  moyed  by  eleotro-magnetiam,  on  the  principle  propoaed  by  Helm- 
holtz.  Thèse  yibrationa  can  be  diyided  into  fiftha,  and  three  thon- 
aandtha  of  a  aecond  obtained. 

A  New  Marble  haa  been  diacoyered  in  the  Giant  Mountains  of 
Bohemia,  whioh  is  described  as  in  eyery  way  equal  to  Carrara,  both  in 
whitenesa  and  fineneaa  of  grain,  and  inyaluable  for  aculpture  or  for 
the  purpoae  of  trade  when  worked  into  table-tops,  &c. 

Beaotiona  of  Morphia  and  Fapaverine. — Herren  Hofman  and 
Schroff  indioate  a  means  of  distingnishing  between  the  two  alkaloids, 
morphia  and  papayerine.  The  double  iodide  of  potaaaium  and  cad- 
mium giyea  with  papayerine  a  amall  white  preoipitate,  whioh  collecta 
into  pearly  aoalea  ;  while  with  morphia,  eyen  in  yery  dilute  aolutiona, 
it  giyea  fine  cryatalline  needles,  which  are  yery  characteristic.  By  a 
microaoopic  examination,  theae  two  précipitâtes  may,  aaya  the  Phar* 
maceutical  Journal,  be  eaaily  diatinguiahed. 

What  Fart  of  the  Brain  haa  to  Do  with  Emotion  ? — Profeaaor 
Jessen,  in  a  récent  memoir,  oonoludes  that  there  is  good  reaaon  to 
belieye  that  the  cerebellum  ia  more  eapecially  the  organ  of  the  emo- 
tiona. 


SCIENTIFIC  DIARY. 


WEDNESDAY,  January  Sth. 

Pharmaoeutical  Society,  8  p.m.  ''Notes  ou  the  Pbarmacopœia,"  by 
Profeaaor  Bedwood.  "  Ou  Syrup  of  Iodide  of  Iron  and  Diluted  Nitro- 
Hydroohlorio  Add,"  by  Mr.  Porter,  will  be  discussed  and  illuatrated. 
"Liquor  Magneain  Carbonatis,"  by  Mr.  Humnoy.  "A  Table  of 
Strength  of  yarious  Spécimens  of  Fluid  Magnesia/'  by  Professer 
Attfield. 

Royal  Society  of  Literature,  8.80  p.  m. 

Obstétrical  Society,  7  p.m.  Spécial  oouncil  meeting.  8  p.m.,  Annual 
meeting.  '*  On  the  Barly  Use  of  the  Long  Forceps/'  bv  Dr.  F. 
Daly.  "On  the  Sulpho-Carbolatea  in  the  Troatmont  of  certain 
Diseases  of  Children,'  by  Dr.  A.  E  Sanaom.  9  p.m.,  PresidenVa 
Addreaa. 

THURSDAY,  6th. 


London  Inatitution,  7.30  p.m. 


Story  Mackeiy 

Royal  Society  Club,  6.80  p.m.  ,        «     .^     ..       .  •, 

Harveian  Society,   8  p. m.     Auniyersary  meetmg,  Présidente  addreaa, 

and  élection  of  Officera.  .      .    «^    .    i  a  •         »» 

Leeda  Philosophical  Society.  "Récent  Discoyenca  in  Phyaical  Science, 
by  Mr.  W.  F,  Barrptt,  2nd  Lecture. 


80IBNTIFI0    OPINION. 


Stanley  ■nd  'iU  neighbourticHHl,  "'     '"fitt  Oold  ftud  Ooldfisldi  ot 
Perthsbire." 
Roj-al  InstitutioD,  S  p. m.    Dr.  Tfndall'a  Juvénile  LActurra  "On  LIght." 

FRIDAY,  7th. 
aeologisU'  AMoeiatioD,  7.30j),  m.    ADuiTsrsiuy  meeting. 
Old  Cbuure  MicroKopical  Society.    Proresaor  Rjmer  Jonei'l  Leotnivi 

"Od  Camparatire  Anatomy." 
Social  ScisDce  A«odatiuii,'  4  p.m.    Executive  Committae. 
Hedioal  Teachen'  AïeociatiDii,  S  p.m.    Council  moeting. 

SATORDAY,  8th. 


MONDAY,  lOtb, 
Royal  Oeo^mpbics!  Sodety,  8.30  p.m. 
Médical  Society,  8  p.td. 
Bradford  Philosophie»!  Society,    I,ectnr«  "On  Sound,"  with  Eiporinienla, 

by  W.  F.  Bamlt,  F.C.3. 
Torquaj  NtttuiRl  History  Society.  "  On  the  ProgroM  of  Bcîenca  in  1869," 

by  w-  Pangally,  F.RS. 
Social  Science  Association,  7,30  p.m.     Standing  Comniittee  of  Keonomy 

■nd  Tnule.     8  p.m.,  sdjounie.)  discussion  on  Ur.  E.  W.  UoUond'a 

paper  "  On  the  EmpiûyiiicQt  of  Paupars." 

TUE.SI)AY,  llth. 

EthnolcuricBl  Society  of  London,  8  p.m.  "  Od  ttae  KÎCai  and  Kara-Kitai," 
b»  Dr.  Guataï  Opport.  "  On  tho  Ofigin  of  the  Tasmanians,  Geolo- 
gically  considered, "  by  J.  BoDwick.  Esq.,  F.R.G,t5.  "Cta  aoma 
Prehistoric  Rerasins  UiscoTorod  in  New  Zoaland,"  by  Dr.  Jolios 
Haaat,  F.R.S. 

Royal  Moiiical  and  Chij-urgieal  Society,  8.30  p.in. 

InalitutioQ  of  Civil  ËDgiaeen,  8  p.m. 

Photographia  Society,  8  p.m. 

Manchester  Lil«rary  and  Philoiopbioal  Society,  7  p-m.  Council  meeting 
at  3.30  p.  m. 

■WEDNESDAY.  12th. 

Goologicol  Society,  S  p.m.  "On  the  Superficial  Deposits  of  Portions  of 
the  Avon  nnd  Soiora  Valley»  and  adjoinini;  DistrlotB,"  by  T.  G.  B. 
Lloyd,  Esq.,  CE,  F.G.S.  "On  the  Geological  Position  and  Geo- 
graphioal  Distrihution  of  the  Reptilian  or  Dolomilio  Conglomerelo  of 
tha  Bristol  AniR,"  by  R.  Etberldge,  Esq.,  F.0.3. 

Graphie  Society,  8  p.m. 

Royal  Microscopical  Society,  8  p  m.  "  On  the  Calcarioui  Spicula  of  the 
6'orflon.ai?«,"  by  W.  9.  Kent,  F.Z.3.  "On  an  Undescnbod  Stage  of 
Development  of  T/trarh}ne>iê  corollaliii,"  hy /l.  Sander»,  U.R.C.8., 
4c  "  On  a  now  Method  of  Msasuring  Speotr»  Bands,"  by  JohD 
"-iwning,  F."  ■  " 


ArchnoiogioaTABaociation,  S  p.m 


LONAR  CHiTEB3  AKD  VoLCAJtois.— "  W.  B.  B."-Wo  shsll  benT  your 
prcposnl  in  minil,  and  iltc  much  obliged  to  yoii  for  the  lUggation,  Are 
tho  engraiingi  thaï  you  spoak  of  airaady  enociited  I 

CiTnnESTB  ON  BnBAKiNO  Contact.— "Gai vsnomBtor's"  lester  hasbeen 
placed  in  the  hsnda  of  ooe  ot  our  staff,  and  we  hope  to  furuish  bim  with 
the  reply  next  week. 

BaPUBTES  AND  RfPTILB».— "  W.  S,  D."— Thanltsforsending  Ihecorroc- 

la  THE  Earth  a  GloDi!— "J.  h."— Refor  to  "The  Week,"  and  you 
will  see  what  we  hâve  done.  You  are  labouring  under  a  miaconception 
os  to  the  influence  cF  gravity. 

Science  at  Cabacas. — "  A.  Emat." — Wc  wera  vei]'  glad  to  bear  from 
you.  Tho  Varfforia  waa  placod  in  the  hands  of  one  of  our  reriewei*,  who 
unfortunately  mislsid  it.  He  ha<.  however,  discovured  it,  nith  wbat 
rcsult  you  may  see  lu  our  Notices  ot  Books. 

"Thk  Uniïehse." — Moasrs.  Black io  are  UioDked.  Wa  will  communi- 
oate  with  them  oarly  thls  week. 

Mr.  Ricmecker.— "J.  A.  H.  B."— You  roirtook  our  notice.  The 
gentleman    is    net  in    England.       The  oommunination  waa  sent  from 

Bhitibh  Dental  SciïKnE.~Wo  are  «orry  that  we  cannot  oblige  otir 

undertake  to  increase  it, 

1  Tbe  bdKm  rraeiTed  stalct  IFfilanisy,  Junary  7tb.    We  prenus*  lliat  the 


WiocaniiB  SciiSTinc  Booibtt.— "  C.  A.  J."— It  o 
reapondent  re»di  "The  Week  "  he  wiil  ace  thaf 

Kwer  to  advanee  tbe  intereats  of  the  Society,  n 
happyto  publiah  from  time  to  time. 
BRADroRQ  PmMMOPHiOAi,  SociETT. — "  L.  C.  M." — We  are  very  iDucli 
obliged  to  yoa  tor  your  kind  thoughtfulnen.     You  sea  we  hara  mode  aas 
ofthematter.    Protesior  iloiley  doe«  not  agrée  with  you  aa  to  ilie  "rar- 
baUto-  quaUty. 

FoasiL  PLAKT8  OF  ST.  Daviob.— "H.  H."— Thanlu  (orthelntareilîng 
memoir.    Ifit  werenot  for  the  tithograph  we  ahould  uaeit. 

Cheap  OWEcnvea. — "  Micro." — Thanks  tor  jour  good  will  and  tit- 

Sicnt  communications.  Gundiach,  of  Berlin,  is  tlie  cheapeat  maker.  HÎB 
ii;lïsh  représentative  advertise*  in  the  currant  No.  of  tha  ManAlt/ 
Micnacopifat  Jotmal  Mr,  Crouch  is  alao  bringina-  ont  somaTeryez- 
oellent  chaap  objeet-glasscs  on  the  immersion  priuolple. 

A  CONVEHIKNT  Batterï. — Tha  tnchroimite  battery  11  one  of  (jic  moet 
oonvanient  cells  we  know  of.  The  olemanta  lift  up  ont  of  the  Uquid  by  a. 
sliding  bar,  and  eveD  if  the  oeil  is  apaet,  uothing  eaaapea.  Aa  aa  aiiâtaiit 
of  tho  ordtniu-y  induction  coil,  especially  for  médical  man,  this  battary  ia 
net  to  be  aurpauad.  Mr.  Apps,  of  tha  Straad,  the  maker  of  Profaaaor 
Pepper's  Induction  Coil,  has  shown  us  soiuo  <ary  excellent  samples. 

Tui  FBOa-Pi.ATS._"  T.  B.  G."— From  any  ofthe  Mioraaoopa  Hakara. 

Tbb  COHBUSTION  Of  ToBACCO. — "  □.  W."  ihould  read  ao  admirable 
pamphlet  published  a  eoupla  of  jears  Bioee.  U  ia  entitled  ^or  a»d 
Agatstt  TobuccB,  and  il  by  Dr.  B.  W.  Riohard«m,  F.RS. 

Taa  PalalOLOOT  of  thc  Cill.— "W.  V.  T."  ahould  gat  a  book  an- 
nouDoed  io  our  bibliography  tbia  waek. 

ilEAVT  GlaAS  rOR  Oftioal  PnHFOsBa. — "Chemicui"  ihould  oonMiIt 
the  firat  rolume,  p.  293,  of  t'aradaif'i  L\fi  a%i  Lttttri,   by  Dr.    Beooe 


RoTAL  SoclETT. — "  InquiroT." — Tha  reason  why  we  hâve  delayad  tha 
reporta  was  that  wa  awaitéd  Dr.  Carpanter'i  Deep-iaa  Report,  which  wss 
the  first  paper  read  this  aesaioa.  Strauga  enough,  however,  the  first 
number  of  the  Procudiupt  la  now  iuuad,  and  it  contaûu  ail  thoaa  paiera 
which  wa  bave  already  tiad  in  type  and  hâve  keut  back,  but  no  r^rart 
from  Dr.  Csrpenter.     We  présume  tbe  rsaaoD  of  tha  deUy  ia  that  as  tfae 

subjeot  i(  ooe  of  graat  difSculty  and  importance,  aod  aa  Uttle  ti 

altowed  Dr.   Carpentar  for  hia  Report,  lie  is  '""''■"ff  f- 

&c.,  nhich  are  i«quired. 


OUR    NEW  VOLUME. 

Vi'M  a  tieie  to  meet  tht  exlending  requirtmeHh  of  IHi  Jonraal,  we 
iaeepermaHMtIgeiliiiTffêd&ciesluncOeuilQj.eMJ  kavt  imtrodiieed 
variout  improvententt  tHggeited  bg  ih«  etperienee  gained  dariag  the 
proiuetion  (^thefni  tmo  Volams».  Mag  «e  ait  Sabieriberi  to  retaimd 
ihote  i/  their  Seitniifie  friend*  vio  are  hoI  alreaêt  in  ti«  habit  t^ 
rofularlf  pureiatiuff  SciRirtiTic  Opinion,  liai  lit  eommeHeau*!  of 
lit  preKMl  Voltaie  preieiUi  a  veri/favoiirable  o^orUaitg  h  iidatJiiig 
Suiieriitfi. 


NOTICES. 


Hovn  op  PcDUcanoN.— The  PubK^Ing  trtiie  are  informed  thmt 
SciEKTiFic   Opinion  will  be  publiahad   at  Miit4ai/  dm  tVmtnârUy  in 

Subscribers  to  SciENTIPIC  OPINION  aro  informed  that  tbey  cao  procura 
of  ihe  Publlshera  direct,  or  throuarh  their  local  Bookseller,  n«at  cloth 
Ca«cB  for  Binding  Volumes  I.  and  11,  cf  this  periodical,  priée  2s.  each. 

AlL  perwjirs  falling  to  obtain  a  regular  aupply  of  thïa  journal  througti 
their  local  agent  may  inaura  its  prunjpt  reeeipt  upon  the  day  ot  pnblicn- 
tion  by  forwaiding  their  came  and  address  to  the  publishora,  at  75,  Great 
Queen-street,  togetherwitb  B  remtttaDce  in  acoordanco  with  the  subjoiued 
modiËed^cale  ot  mibscription  (whioh  includes  postage),  via.— 

£.  a   d. 

One  Year's  Subscription    0  17    ô 

Half     „  „ 0    9    0 

Quarler  „  0    6    0 

SubaoriptioDs  in  ail  cbhs  to  be  patd  in  adranoa. 

Theae  terme  praotioally  «bolish  the  charge  for  postage,  aod  Uioae  of 

our  raadera  who  bave  hithcrlo  been  incoTiventeuced  by  the  apatby  or 

inattention  of  their  news,-igonta  will  henoefurth  be  aaved  trouble,  annoy- 

BaCK  NUkBERB  OE  SciENTiPio  OpiNios.— It  is  impoeaiblo  to  reprint 
the  biick  nuujben  of  SciENTiFic  OPINION,  tharafore  suWribars  should  at 
once  colJaot  tbeir  loose  numbar?  and  bimi  isto  volumes.  Tho  Publishers 
will  be  happy  to  purohase,  at  fuil  prise,  clean  copies  of  Nos.  S  and  11  of 
Volume  I.  uf  this  jourasl. 

Tbb  PcBLUBEiis  or  Sciehtiiii:  Opinion  will  be  happy  to  fhrward  a 
prepaid  panel  of  Prospectuaea,  Ilc,  to  any  lubacriber*  who  will  intei-oat 
themielrea  in  drculatliig  them  among  th^  frimdt. 
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PETB0LET7M  LAHPS  AND  THEIB  DANGEBS. 

|0  onr  minds  it  ifl  perfeotlj  olear,  as  the  resnlt  of 
récent  inqniriee  and  expérimenta  condncted  by 
onraelyes  and  bj  others,  that  the  ezisting  Fetro- 
lenm  Act  does  not  in  any  satisfactorj  degree 
protect  the  pnblio  from  liabilitj  to  grave  accident. 
We  hâve  àhrêadj  pointed  ont  the  gênerai  incompleteness  of 
législation  on  the  petrolenm  question,  and  we  hâve  shown  how 
easy  it  is  for  the  vendor  to  adopt  Mr.  Daniel  O'Oonneirs  sug- 
gestion to  drive  a  ooach  and  six  throngh  the  Act.  As  if  in  con- 
firmation of  thèse  views,  expressed  some  months  since,  we  hâve 
the  report  referred  to  in  onr  last  nnmber,  in  which  the  chemist 
to  the  Minerai  Oïl  Association  shows  that  the  opération  of  the 
statnte  ia  m7.  Ont  of  seventy-fonr  samples  of  petrolenm 
pnrchased  at  différent  Loiidon  shops,  one-half  were  fonnd  to 
ezplode  at  a  température  below  100^;  in  other  words,  thèse 
samples  were  aH  iHegal,  and  the  vendors  of  them  ought,  nnder 
a  proper  exécution  of  the  law,  to  hâve  been  severely  punished. 
But  of  oonrse  thej  were  not  punished,  though  thej  evaded  the 
statnte,  and  will  most  probablj  oontinne  to  évade  it,  till  the 
destruction  of  a  few  famîlies  or  the  bnming  down  of  half  a 
dozen  houses  or  so,  ronses  the  anthorities  to  a  sensé  of  the 
pnblio  danger. 

Bnt  even  were  the  Act  thoroughly  carried  ont,  were  we 
provided  with  a  number  of  energetio  inspectors,  who  deter- 
minedlj  went  about  from  shop  to  shop  takiug  '^flashing- 
pointa,''  wonld  the  danger  be  removed  P  To  this  question  we 
feel  disiMsed  to  answer, — Ko.  Doubtiess  the  restriction  of  the 
use  of  coal-oils  to  those  which  give  off  an  inflammable  vax)our 
at  100^  Fahr.  is  a  nseful  enactment,  since  it  removes  a  very 
great  proportion  of  the  low-densitj  oils  from  the  gênerai  con- 
snmption  ;  and  we  eamestlj  trust  that  ère  long  the  Act  will 
be  pnt  into  such  effective  opération  that  none  bnt  oil  of  this 
class  aball  be  sold.  Is  there  not,  however,  still  a  veiy  great 
deal  of  danger  that  explosions  maj  occnr  P  To  this  it  maj  be 
replied,  that  nnder  ordinarj  drcumstances  it  is  not  so.  Bnt 
nnder  certain  couditions,  and  they  are  not  at  aU  infreqnent, 
exploeîons  oan  and  will  occnr«  be  the  Petroleum  Act  never  so 
vigoronsl/  enfbrœd. 

If  onr  readers  are  M  ail  familîar  with  the  petrdeum  lamps 
of  cheaper  oonstmotion, — those  for  example  to  be  fonnd  so  com- 
monly  in  the  houses  of  the  poor, — thej  will  hâve  noticed  how 
rude  and  imperfect  thèse  are,  both  in  prînciple  and  manufacture. 
Three  points  présent  themselves  for  notice  in  the  construction 
of  thèse  lamps  which  espeoially  deserve  attention,  since  they  are 
related  to  drcnmstances  calculated  to  give  rise  to  explosion. 
In  the  first  place,  the  humer  of  the  lamp  is  so  arranged 
that  it  bas  a  direct  metallic  communication  with  the  basin  or 
bowl  containing  the  oil;  in  the  second,  the  aperture  throngh 
which  air  is  admitted  to  supply  the  place  of  the  liqnid 
consnmed,  is  unnecessarily  large  and  close  to  the  flame; 
and  tbircHy,  the  tube  in  which  the  wick  is  placed  is 
generally  so  mnch  larger  than  the  wick  that  a  wire  of  consi- 
dérable size  might  directly  be  thmst  down  from  the  flame 
to  the  petroleom  beneath.  Thèse  may  appear  trivial 
pecoHaiities,  bnt  they  are  19  onr  opinion  jnst  the  opposite, 
and  are  the  sonxcee  of  inany  accidents,  which  were  they 
reoUfied,  need  not  occnr,  even  with  oil  of  very  low  flashing-point. 
Owing  to  the  high  température  prodnced  during  combustion 
in  most  petrolenm  lamps,  the  brass  work  becomes  heated  some 
hundred  degrees,  so  that,  indeed,  it  is  quite  impossible  to  tonch 
it.  This  beat  is  commnnicated  to  the  bowl,  and  from  this 
tothe  petrolenm,  which  then  volatîlizes  rapidly.  The  next  step 
— in  cases  where  inferior  oil  is  used — is  that  the  vaponr,  in 
paasing  up  ihsoagh  tiie  vacant  apace  in  the  wick-tnbe  or  throngh 
the  air-bel^,  beoemep  ignited  at  the  flame,  and  that  thus,  like 
the  povdttr  in  the  tonch-hole  of  a  gun,  the  mixture  of  air  and 


vaponr  in  the  bowl  becomes  ignited,  and,  expanding  with 
violence,  bursts  the  bowl  into  atome,  and  scatters  the  buming, 
and  inextinguishably  buming  liqnid,  over  eveiything  in  the 
neighbourhood,  carrying  destmction  with  it  nearly  wherever  it 
goes. 

Now  onr  legislators  say  this  is  ail  avoided  by  nsing  the  oil 
prescribed  by  the  statnte.  "  Such  oil  is  never  heated  to  a  hun- 
dred degrees,  and  therefore  never  gives  off  inflammable  vaponrs." 
To  this  we  reply,  firstly,  that  in  inferior  lamps,  burnt  for  many 
honrs,  and  with  the  flame,  as  generally  is  the  case,  at  a  great 
height,  it  is  quite  possible  to  bave  the  oil  raised  to  a  hundred 
degrees  ;  and  hence  that  the  statnte  does  not  protect  ns.  But 
seeing  that  the  statnte  is  praotically  inoperative,  and  that 
cheap  oils  will  always  fînd  a  market,  and  that  there  is  no 
reason  why  even  cheap  oils  shonld  not,  if  possible,  be  utilized, 
we  think  that  something  shonld  be  done  in  a  direction  différent 
to  that  taken  by  the  Législature  ;  we  mean  in  the  direction  of 
the  lamp  itsélf. 

What  is  there  to  prevent  onr  constmctîng  a  lamp  in  which 
the  présent  légal  oil,  and  even  inferior  kinds,  may  be  bnrat  with 
perfect  safety  P  We  onrselves  see  nothing.  There  are  three 
provisions  to  be  made.  Firstly,  we  shonld  separate  the  bumer 
from  the  basin  by  a  ring  composed  of  some  very  bad  condnctor 
of  beat  ;  secondly,  we  shonld  provide  that  the  "  wick  "  shonld  fit 
tho  tube  exactly,  and  that  some  fixed  and  permanent  wick,  snch  as 
those  made  of  asbestos  or  fine  wire,  shonld  be  employed  ;  and 
lastly,  we  shonld  adopt  the  well-known  prînciple  of  the  Davy 
lamp  in  the  case  of  the  air-hole  (always  covering  this,  what- 
ever  its  size,  with  a  pièce  of  fine  wire-ganze).  In  a  lamp  so 
constmcted  we  shonld  not  fear  to  bnrn  the  worst  oil  now  in 
commerce.  It  wonld  be  perfectly  safe,  while  existing  forme  of 
lamps  are  not  ;  and  we  trust,  therefore,  that  onr  makers  will 
take  the  hint  and  do  that  which  Government  ought  to  hâve 
done,  bnt  which,  of  course,  it  did  not.  '*  How  not  to  do  it  " 
might  hâve  been  very  well  in  the  days  of  the  Statet  bnt  in 
thèse  days  of  the  Nation,  the  phrase  shonld  be  allowed  to 
become  obsolète. 


THE  WEEK. 


•««•- 


BOFESSOB  HUXLEY  bas  been  appl^ng  ethnology 
to  politics.  In  his  speech  at  the  meeting  on  Monday 
last,  in  connection  with  the  proposed  Workmen's 
International  Exhibition,  Mr.  Huxley  endeavonred 
to  disabuse  our  Législature  of  the  idea  that  in  dealing  with  the 
Irish  they  bave  a  Celtic  race  to  deal  with  which  it  is  impos- 
sible to  conoiliate.  Mr.  Hnxley — ^with  questionable  justifica- 
tion— asserts  that  the  Irish  people  are  not  more  Celtic  than  the 
English,  and,  quoting  Dr.  Johnson,  he  said  to  the  idéal  legis- 
lator,  "  Sir,  first  clear  your  mind  of  ail  cant."  We  quite  agrée 
with  Professer  Huxley  that  tho  Irish  bave  no  ethnie  pecnliari- 
ties  which  render  them  less  susceptible  to  the.  influences  of 
rational  législation  than  their  English  brethren,  bnt  we  dissent 
from  his  proposition  as  to  the  non-Celtic  character  of  the  Irish, 
which  we  apprehend  is  based  on  no  certain  facts. 

Hebb  FaoFisâsoB  Helkholtz  bas  been  elected  corresponding 
member  of  the  French  Academy  of  Sciences.  The  vaoancy 
was  in  the  section  of  physics,  and  was  caused  by  the  death  of 
M.  Marianini.  Herr  Helmholtz  obtained  the  great  majority  of 
votes. 

The  American  Institute  does  not  seem  to  be  behind  our 
own  Boyal  Institution  in  its  efforts  to  popnlarize  science. 
The  following  are  some  of  its  lectures  for  the  cnrrent  month  : — 
Friday,  Jan.  7th,  The  Air  and  Bespiration,  by  Professer  J.  0. 
Draper,  of  the  Collège  of  the  City  of  New  York.  Friday, 
Jao.  14th,  The  Connection  of  Naturel  Science  and  Mental 
Philosophy,  by  Professer  J.  Bascom,  of  Williams  Collège, 
Williamstown,  Mass.    Friday,  Jan.  21  st,  The  Constitution  of 
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tbe  San,  bj  Dr.  B.  A.  Gonld,  of  Cambridge,  Mass.  Fridaj, 
Jan.  28th,  The  Colorado  Plateau  «ite  Cafions  and  Bained  Cities, 
hj  ProfesBor  J.  S.  Newbnry,  of  Colambia  Collège,  New  York. 

Dr.  Giusepfe  Corradi,  of  Florence,  bas  jast  received  tbe 
important  snm  of  5,000  francs,  being  part  of  tbe  Argentenil 
prize  of  tbe  Paris  Academj  of  Medicine,  for  bis  valaable 
labonrs  and  writings. 

Médical  éducation  and  tbe  System  of  médical  licenses  are  on 
tbe  eve  of  a  great  révolution,  and  if  anything  conld  assist  tbe 
inâaences  at  work  for  reform,  tbe  able  séries  of  papers  now  pnb- 
lisbing  in  onr  contemporarj,  tbe  Médical  Mirror,  ongbt  to  do  so. 
Tbese  papers  are,  we  nnderstand,  written  by  a  member  of  tbe 
profession,  wbo  is  not  only  an  accomplisbed  pbysician  bat  an 
expert  writer  and  advanced  tbinker.  Tbey  are  entitled  "  Tbe 
Médical  Institutions  of  tbe  United  Kingdom  :  a  History  exem- 
plifying  tbe  Evils  of  Over-legislation." 

We  regret  to  announco  tbe  death  of  M.  £.  Gueymard, 
Honorary  Dean  of  tbe  Faculty  of  Science  at  Grenoble,  and  a 
very  well-known  Frencb  mining  engineer. 

In  tbe  Faculty  of  Science  at  Bennes,  M.  Didon  wiil  deliver 
tbe  course  on  pure  matbematics  in  tbe  place  of  M.  Peslin. 

AccoBDiNG  to  a  contemporary,  tbe  Photographie  News, 
M.  Petersen,  of  Copenbagen,  bas  purcbased  tbe  right  to  prac- 
tise  tbe  Alberttype  process  in  Denmark  for  10,000  francs, 
altbougb  it  is  rumoured  tbat  anotber  pbotograpber  in  tbat  city, 
M.  Scbroder,  is  working  a  similar  process  of  bis  own  invention. 
A  M.  Manecke,  of  Leipsic,  bas  also  a  process,  tbe  secret  of 
wbicb  he  offers  to  soU  for  100  tbalers  (£15). 

The  funds  for  tbe  Faraday  Mémorial  bave  reacbed  £14,000. 
Let  us  bope  tbat  tbis  large  sum  will  be  properly  and  pradently 
expendcd. 

The  trîgonometrical  survey  of  Eogland  and  Wales,  on  tbe 
scale  of  one  incb  to  a  mile,  bas  been  completed  during  tbe  past 
week.     It  was  commenced  in  tbe  year  1791. 

TuEBE  is  reason  to  believe  tbat  we  roay  next  year  see  an 
amalgamation  of  ail  tbe  Médical  Societies  of  London — save 
one  or  two — into  an  Academy  of  Medicine,  or — as  loyalty  will 
display  itself — a  Boyal  Society  of  Medicine.  Wby  we  sbould 
bave  80  many  Boyal  Societies  we  cannot  imagine.  The 
**  Boyalty  "  costs  money,  and  is  of  no  eartbly  use  to  tbe  body 
corporate.  Tbere  was  a  meeting  on  Monday  evening  of  tbe 
delegates  of  tbe  several  societies  seeking  fusion. 

The  squabble  between  tbe  stndents  and  autborities  of  Queen's 
Collège,  Galway,  still  goes  on.  The  President's  letter  in  Satur- 
day's  Lancst  is,  bowever,  tolerably  satisfactory.  It  seems  tbat 
tbe  risitors,  wbo  are  tbe  only  Board  of  Appeal,  bave  declined 
on  tecbnical  grounds  to  bold  a  Visitation. 

The  Boyal  Botanic  Society,  of  wbose  doings  we  bave 
never  been  able  to  speak  in  very  laudatory  terme,  bas  cbosen 
to  becomejealous  of  tbe  Boyal  Horticultural.  It  seems,  on  the 
sbowing  of  tbe  Gardeners*  Chroniele,  that  tbe  Boyal  Botanic 
Society  bas  fixed  one  of  its  great  summer  sbows  for  tbe  same 
day  on  wbicb  a  meeting  of  tbe  Boyal  Horticultural  Society  bad 
long  before  been  advertised  to  take  place —  tbat  meeting  being 
tbe  South  Kensington  Bose  Show.  Sncb  an  act  of  uncour- 
teousness  mîgbt,  tbinks  the  Chroniele,  bave  befitted  tbe  days  of 
fîerce  and  nncompromising  rivalry,  but  seems  ntterly  inex- 
plicable in  times  wben  it  bas  been  nnderstood  tbat  tbe  two 
Societies  wcre  jo,o^ging  on  peacefally  togetber.  The  fact  re- 
mains  ;  and  tbe  Bose  Show  bas,  in  conséquence,  been  sbifted 
to  Jane  29tb,  as  annonnced  in  tbe  advertisements. 

The  courses  of  lectures  tbis  session  at  tbe  Collège  of  Surgeons 
will  be  peculiar,  in  tbat  for  tbe  first  time  tbe  new  Professer  of 
Dermatology,  Mr.  Erasmus  Wilson,  F.B.S.,  will  enter  npon  bis 
dnties.  It  will  bo  remembered  tbat  Mr.  Wilson  gave  tbe  Collège 
£5,000  for  tbe  endowment  of  a  chair  of  Dermatology,  and  tbe 


Collège  very  naturally  selected  tbe  donor,  not  beoause  of  bis 
gifb,  as  our  contemporaries  seem  to  imply,  but  becanse  of  tbe 
great  value  of  bis  researcbes,  anatomical  and  clinical,  in  re- 
lation to  tbe  skin.  At  tbe  conclusion  of  Professer  Wilson 's 
course.  Professer  Flower,  F.B.S.,  will  deliver  eigbteen  lectures 
on  tbe  anatomy  of  tbe  mammalia  ;  and  in  June  next  Professer 
Birkett,  F.B.C.S.,  and  Mr.  Hulke,  F.B.S.,  will  complète  tbe 
lectures  for  tbe  présent  coUegiate  year,  tbe  fermer  gentleman 
by  a  conrse  of  six  lectures  on  tbe  nature  and  treatment  of  new 
growtbs,  and  tbe  latter  by  a  course  of  tbree  lectures  on  tbe 
minute  anatomy  of  tbe  eye,  in  continuation  of  bis  subject  of 
last  year. 

SiGNORi  Fissorc  and  Ignazio  Nicolis,  of  Turin,  bave  been 
nominated  Professors  Extraordinary  to  tbe  Turin  University  ; 
tbe  former  of  Hygiène  and  Médical  Pathology,  and  tbe  latter 
of  Clinical  Medicine. 

Mb.  George  Barnard  seems  aggrieved  tbat  Dr.  Bence  Jones, 
in  tbe  Life  and  Letters  of  Faraday,  sbould  bave  implied  tbat 
Faraday  received  public  relief  whcn  be  was  nine  years  old. 
Mr.  Barnard  writes  as  follows  to  correct  tbis  errer  : — Tbe 
question  as  te  wbetber  Faraday  ever  received  public  relief  may 
not,  perbaps,  interest  the  public  very  mucb  ;  but  as  it  is  quite 
a  mistake,  and  never  occnrred,  bis  friends  are  anxious  tbat  it 
sbould  be  corrected,  and  I  bave  to  request  of  your  kind  courtesy 
tbe  insertion  of  tbese  lines.  Tbe  Faradays  never  received  any 
public  relief,  but  at  tbis  time  tbey  were,  no  doubt,  poor,  and 
bread  was  very  dear — I  believe  le.  9d.  tbe  quartern  loaf.  Old 
King  George  III.  set  an  example  to  bis  subjects  by  restricting 
himself  te  one  small  pièce  of  bread  at  dinner,  and  allowed  no 
pastry  or  puddings  to  be  made  in  tbe  Boyal  kitcbens  ;  and  it 
was  recommended  by  tbe  Grovernment  tbat  every  one  at  sncb  a 
peried  of  scarcity  sbould  make  use  of  rice,  potatoes,  and  other 
food,  and  so  diminisb  tbe  consumption  of  wbeaten  flour.  I  bave 
more  than  once  beard  my  brotber-in-law  tell  tbe  story  of  tbeir 
domestic  econemy  at  tbis  time.  Faraday  said  tbat  at  tbe 
beginning  of  tbe  week  bis  motber  gave  bim  a  quartern  loaf  for 
bimseir,  tbat  be  migbt  bave  tbe  management  of  it  entirely.  He 
immediately  marked  it  ont  carefuUy  into  14  portions,  one  of 
wbicb  be  ate  eacb  merning  and  evening,  tbus  learning  bis  first 
lesson  in  frugal  economy. 

It  weuld  seem  tbat  tbe  late  Consul  at  Massowab  is  in  semc 
pecnniary  diffioulty,  and  it  is  propesed  to  raise  a  fond  in  bis 
bebalf  by  means  of  subscriptions.  Mr.  W.  Jesse,  tbe  Zoclogist 
to  the  Abyssinian  Expédition,  urges  tbat  semetbing  sbould  bo 
doue. 

Tue  Becord  Office  bas  not  mucb  connection  witb  Science, 
yet  if  we  wished  to  make  any  inquiries  into  the  relation  of 
scientific  men  to  the  State  in  early  times,  it  is  to  the  Becord 
Office  we  sbould  go.  It  is  satisfactory,  then,  to  find  that  tbe 
Chancelier  of  tbe  Excbequer  means  to  bave  the  Office  open  to 
the  public  at  night.  Tbis  we  believe  is  only  tbe  thin  end  of 
the  wedge,  and  it  is  boped  tbat  sbertly  tbe  Beading-room  at 
the  Britisb  Muséum  and  tho  principal  public  libraries  will  be 
thrown  open  during  the  evening.  Tbis  weuld  be  a  great  boon 
te  thèse  students  wbose  more  pressing  engagements  keep  them 
occupied  during  tbe  day. 

The  cbemical  impurities  of  gas  bave  become  a  practical  ques- 
tion at  last.  The  Corporation  bas  summoned  its  Gas  Com- 
pany, and  bas  bad  it  fined  £50,  and  £14  costs.  Chemists  may 
rejoice,  tbere  is  a  new  field  fer  them — we  mean  tbe  cbemico- 
légal  one. 

As  we  bad  anticipated,  tbe  accident  to  tbe  macbinery  at 
Abbey  Mills  was  attended  witb  tbe  most  dreadful  damage  to 
property  in  Blackwall  ;  but,  unhappily,  it  appears  tbat  tbe 
sufferers  bave  no  redress. 

Mr.  Palmer,  an  eminent  Arabie  scholar  (travelling  Fellow 
of  tbe  University  of  Cambridge),  bas  arrived  in  Arabia,  wbere 
be  and  a  friend  will  spend  semc  months  among  the  Arabs  of 
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tbe  uDknown  district  bordering  npon  Sinai.  The  objeot  of 
Mr.  Palmer  ia  to  learn  and  record  the  legends  believed  to  be 
still  existiog  there  as  to  the  passage  of  the  Israélites  and  their 
sojonrning  in  the  neighbonrhood.  Mr.  Palmer  has  nndertaken 
this  difficnlt  task  for  the  Palestine  Exploration  Society. 

OvnsQ  to  the  récent  inolement  weather,  little  has  been  done 
in  proseonting  the  search  for  gold  in  the  connty  of  InTemess. 
The  weather  haWng  become  somewhat  more  favoarable,  the 
Messrs.  Fergnson  Brothers,  acting  on  instructions  from  the 
several  proprietors  interested,  are  now  condncting  an  examina* 
tion  of  the  entire  watershed  of  the  rivers  Nairn,  Farigaig,  and 
Fojers,  and  the  adjoining  districts,  with  the  view  of  deter- 
mining  the  extent  and  prodaotiTeness  of  the  auriferons  area. 
Mr.  P.  G.  Wilson  has  also  employed  experienced  diggers  to 
prosecnte  the  search  in  the  vallej  of  the  Nairn,  and  other  pro- 
mising  places.  In  the  event  of  gold  being  found  in  paying 
quantities,  ail  the  proprietors  of  the  district  seem  disposed  to 
permit  the  working  of  it  on  their  estâtes.  The  diggers  in  Daviot 
report  to  Mr.  Wilson  that  they  hâve  fonnd  trcfoes  of  gold  in 
Tarions  places,  but  they  do  not  feel  sanguine  that  the  working 
of  it  will  pay. 

MoBS  Nsws  or  Liyingstgne. — ^The  Bev.  Forbes  Oapel,  the 
secretary  of  the  Central  African  Mission,  writes  as  foUows  : — 
"  I  am  sure  your  readers  will  be  glad  to  learn  still  later  news 
of  the  great  traveller  than  has  yet  been  puUiahed.  Bishop 
Tozer,  writing  from  the  Mission  Honse,  Zanzibar,  under  date 
October  25,  1869,  says  : — '  I  spoke  a  few  days  since  with  an 
Arab  trader,  who  mformed  me  that  he  had  seen  Dr.  Livingstone 
four  months  before  at  Ujiji.'  This  brings  us  to  July.  Up  to 
that  time,  therefore,  he  had  not  been  eaten  by  the  cannibals  to 
whom  he  alluded  in  his  last  letter." 

TuB  storm  which  raged  over  the  country  on  Friday  night  and 
Saturday  moming  appears  to  hâve  been  the  most  violent  we 
hâve  had  for  some  years.  Singalarly  enough  it  was  not  pre- 
oeded  by  any  serions  or  sudden  decrease  of  atmospheric  pressure. 
The  barometer  fell  abont  half  an  inch,  but  not  with  any  great 
rapidity.  At  Manchester  it  was  attended  with  thunder  and 
lightning.  The  disasters  to  shipping  hâve  been  not  only 
numerous  but  most  peculiar. 

Thx  death  of  Mr.  James  Wylson,  architect,  is  announoed. 
Bom  at  Glasgow  in  1810,  his  name  was  first  made  known  by 
liaving  designed  the  plans  of  St.  Luke's  Ohurch,  and  of  the 
Prinœ's  Théâtre.  As  the  founder  of  the  Athenœum  in  Glasgow, 
he  obtained  the  thanks  of  the  inhabitants;  On  ooming  to 
London  he  was  for  some  time  working  under  Mr.  Sydney 
Smîrke  and  Sir  Charles  Barry,  until  he  was  appointed  snr- 
veyor  to  the  National  Land  Sodety.  For  some  years  he  was 
the  architect  and  surveyor  to  the  Conservative  Land  Society. 
Mr.  Wylson  had  great  scientific  attainments,  and  was  the 
originator  of  the  British  Association  of  Architectural  Draughts* 
men,  editor  of  the  Engineei^s  Pocket  Journal,  and  author  of  the 
Meehanieal  Investort^  Guide, 

Thb  Bev.  J.  Halford,  writing  under  date  of  the  7th,  says 
that  Yenus  is  just  perceptible  now  by  daylight.  He  saw  her 
with  great  ease  and  distinctiveness  on  the  6th  at  8.85  p.m.  The 
son,  which  was  shining  at  the  time,  did  not  set  until  half  an 
hour  afterwards,  viz.,  at  4.5  p.m. 

A  BiLGiAH  Sodety  of  Mental  Medidne  has  just  been  instî- 
tuted.  Two  gênerai  meetings  hâve  already  taken  place,  the 
former  at  Ghent,  and  the  latter  at  Brussels.  The  society 
reckons  amongst  its  members  àll  the  distinguished  médical  men 
of  the  kingdom  who  are  interested  in  mental  affections,  and  it 
bas  provided  for  the  admission  of  foreign  stndents  who  may  be 
inclined  to  beoome  members  and  furnish  contributions. 

The  Lord  Bectorship  of  the  Aberdeen  University  is  still  un- 
deoided.  It  is  supposed  that  the  décision  in  the  tie  will  not  be 
given,  or  at  least  announced,  tillthe  keen  feeling  in  the  matter 
has  Bubsided,    It  was  mmoured  that  Sir  William  Stirling- 


Maxwell  has  written  the  Chancellor  to  the  effect  that  under  the 
rather  peculiar  circumstances  into  which  the  contest  had  fallen 
he  would  décline  to  be  elected.  The  above,  however,  which  was 
simply  a  rumour,  has  not  been  confirmed  in  any  way  ;  but  it 
is  believed  that  as  matters  hâve  gone  as  they  did  Sir  William 
would  prefer  giving  place  to  Mr.  Grant  Duff,  for  whom  the 
majority  of  the  stndents  voted.  It  is  not  believed  that  the 
protest  lodged  against  Mr.  Boswdl  will  resuit  in  disqualifying 
that  gentleman  ;  but,  as  political  principles  are  not  involved,  it 
is  considered  not  improbable  (and  among  the  Duffites  sanguinely 
expected)  that  the  Duke  of  Bichmond  will,  as  on  last  occasion, 
give  his  vote  for  Mr.  Grant  Dnff.  In  the  event  of  the  élection 
falling  on  the  Principal,  it  is  ail  but  certain  to  be  Sir  William 
that  will  be  selected.  Meanwhile  the  stndents  are  anxiously 
awaiting  the  casting  vote  of  the  Chancellor. 

The  Lettsomian  lectures  of  the  Médical  Society  of  London 
will  be  delivered  by  Dr.  Tilbury  Fox,  on  Jannary  lOth  and 
24th,  and  February  7th,  at  8.30  p.m.  The  subject  of  the 
lectures  will  be  the  Pathology  and  Treatment  of  Ekzema,  and, 
incidentally,  the  Influence  of  Constitutional  Conditions  in  Skin* 
Diseases. 

The  BrUish  Médical  Journal  countenances  the  somewhat 
startling  hypothesis  that  the  use  of  the  sewing  machine  tends 
to  prevent  sterility  in  women. 

Classes  hâve  oommenced  at  the  Working  Men's  Collège  in 
Great  Ormond-street.  Physiology,  astronomy,  and  mioroscopy 
are  the  chief  sdentific  subjects  taught. 

PaoFESsoB  Symes  Thompson  will  commence  his  course  of 
lectures  at  the  Gresham  Collège  on  Friday.  The  subjects  will 
be  as  follows: — Lecture  I.,  Friday,  January  14th,  "  On  Catching 
Cold;"  Lecture  II.,  Saturday,  January  15th,  "  On  Stimu- 
lants." The  lectures  are  illustrated  with  diagrams,  tables,  and 
chemical  expérimente  ;  are  free  to  the  public,  and  commence 
each  evening  at  seven  o'dock.  Lectures  will  be  also  delivered 
by  the  Gresham  Professer  of  Medicine  in  Easter,  Trinity,  and 
Michaelmas  terme.. 

Db.  Temple  has  been  expressing  his  opinion  on  the  relation 
of  science  and  theology.  In  delivering  the  prizes  to  the  stndents 
of  the  Science  School  at  the  Mechanics'  Instituts  at  Plymonth 
on  Saturday,  the  new  bishop  was  received  by  a  large  and  enthu- 
siastio  audience,  who  rose  on  the  entrance  of  Dr.  Temple,  and 
vodferously  oheered  him.  In  his  address  his  lordship  enforced 
the  practical  utility  of  scientifio  knowledge,  and  argued  that 
there  was  perfect  harmony  between  science  and  révélation, 
Teachers,  he  said,  should  pervade  scientific  teaching  with  a 
religions  tone. 

The  statistics  of  New  Zealand  for  the  year  1868  hâve  just 
been  issued,  and  contain  many  tables  and  retums  of  interest 
and  importance. 

Pbopessob  Cope*s  Bynopsie  of  the  Extinct  Batrachia  and 
BeptUia  of  North  America,  reoently  issued,  is  a  volume  in 
every  way  worthy  of  Transatlantio  science.  The  plates  are 
exquidtdy  drawn. 

A  VEBT  elaborate,  prolongea,  and  important  discusdon  has 
taken  place  at  Manchester  on  the  subject  of  the  Patent  Laws. 
It  took  place  on  the  occasion  of  a  very  able  paper  by  Mr.  Aston, 
and  the  whole  feeling  of  the  meeting  seemed  to  be  that  protection 
was  demanded  for  the  inventor.  We  quite  think  with  the  meeting. 
There  is  a  dass  of  optimist  legislators  lately  sprung  up  whose 
whole  ideas  are  based  npon  à  priori  argumenta  from  hypo- 
thetical  doctrines. 

The  winter  conversazione  of  the  Working  Men's  Collège 
took  place  on  the  evening  of  the  7th,  at  the  Collège  Honse, 
Great  Ormond-street.  The  anniversary  derived  additional 
interest  from  the  faot  that  the  new  dass-rooms  and  muséum 
had  been  so  far  oompleted  as  to  permit  of  their  being  thrown 
open  for  the  inspection  of  the  vintors.    The  class-rooms,  six  ia 
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nnmber,  are  bailt  on  the  lower  portion  of  the  gronnds,  in  the 
rear  of  the  collège,  are  well  lighted,  and  of  spacions  dimensionB. 
The  conYersazione  was  an  immense  snccess. 

On  this  daj  week  Frofessor  Gamgee's  new  process  for  the 
préservation  of  méat,  bj  means  of  oarbonic  oxide  and  salphuroos 
acid,  was  pat  to  the  test  in  the  présence  of  a  nnmber  of  visitors 
who  were  mach  interésted  in  the  opérations.  Bjr  this  new 
method  the  méat  is  kept  from  décomposition  for  some  months, 
and  in  no  mère  physical  character  does  it  differ  from  ordinarjr 
uncooked  méat.  We  nnderstand  that  some  of  oar  large  sales- 
men  hâve  already  pat  Professer  Gamgee's  process  in  practical 
opération  on  a  large  scale,  and  with  the  best  resalts.  Méat 
preserved  in  this  waj  in  America  has  reached  this  conntrj  in 
perfectly  good  condition,  and  now  it  is  being  pat  to  the  severe 
test  of  a  voyage  from  Aostralia — across  the  line. 

Du.  T.  Sf£ncbb  Gobbold,  F.B.S.,  delivered  the  opening 
lectare  at  the  Soath-London  Working  Men's  Collège  on  Monday 
evening  last.  The  classes  hâve  ail  opened.  Female  studenta 
are  admitted. 

The  AgHcultxkral  Gazette  of  Satarday  contains  a  very  able 
review,  by  the  Bev.  M.  J.  Berkeley,  on  an  American  Report  on 
the  Disease  of  GatUe.  It  is  especially  of  interest  becaose  it 
treata  of  Hallier's  views  on  the  sapposed  relation  between  fangi 
and  disease,  and  deals  with  the  sabject  in  a  critical  bat  im- 
partial spirit. 

An  ancient  Boman  silver-mine  has  been  disoovered  near 
Heidelbei'g.  It  was  disclosed  by  the  falling  of  some  rocks  owing 
to  the  récent  shock  of  earthqnake.  There  is  not  mach  silver 
in  the  ore,  bat  a  good  deal  of  zinc,  which  the  Boman  workers 
rejected. 

The  foUowing  choice  pièce  of  scientiûc  nonsense  has  jast  been 
sent  to  ns  by  its  anthor,  Mr.  J.  Hampden,  of  Swindon: — 
"  What  is  to  be  said  of  the  pretended  philosophy  of  the  nine- 
teenth  centary,  when  not  one  edacated  man  in  ten  thoasand 
knows  the  shape  of  the  earth  on  which  he  dwells  P  Why,  that 
it  mast  be  a  hage  sham  1  The  nndersigned  is  willing  to  de- 
posit  from  £50  to  £500  on  reciprocal  terms,  and  défies  ail  the 
philosophera,  divines,  and  scientific  professors  in  the  United 
Kingdom  to  prove  the  rotnndity  and  révélation  of  the  world 
from  Scriptnre,  from  reason,  or  from  fact.  He  will  aoknow- 
ledge  that  he  has  forfeited  his  deposit,  if  his  opponent  ean 
exhibit,  to  the  satisfaction  of  any  intelligent  référée,  a  oonvez 
raîlway,  river,  canal,  or  lake.  Failing  to  do  this  by  or  before 
the  25th  of  Febrnary,  the  advertiser  to  claim  the  amonnt  de- 
posited,  which  shall  be  spent  in  exposing  the  falsehood  and 
frand  of  the  Newtonian  philosophcrs." 

The  American  s  are  certainly  a  wonderfal  people,  who  are  able 
for  ail  emergencies.  The  other  day,  finding  that  one  of  the  large 
hôtels — the  Hôtel  Felham,  of  Boston — projected  too  far  into  a 
street  which  they  wished  to  widen,  they  determined  to  move  the 
building,  weighing  5,000  tons,  bodily  back  by  means  of  varions 
mechanical  contrivances.  They  made  the  attempt,  and  suc- 
ceeded,  withoat  doing  the  smallest  damage  to  the  promises. 

The  Frenoh  Jowmàl  Officiel  of  the  7th  annonnces  that  the 
post  of  Direolor  of  the  Fine  Arts  Department  has  been  sap- 
pressed,  and  M.  Weiss  has  been  appointed  Secretary-General. 
Connt  Nienwekerke  has  been  appointed  Superintendent  of  tho 
Impérial  Mnseams. 

Admibal  Enolefi£ld*8  hydrostatic  steering  apparatnsappeara 
to  bave  tnmed  ont  well,  as  the  folio wing  letter  to  the  inventor 
from  the  Secretary  to  the  Admiralty  will  prove  : — **  My  Lords 
haye  great  satisfaction  in  informing  you  that  the  reports  of 
the  trial  of  your  hydrostatic  steering  apparatas  since  the 
altérations  are  satisfactory,  and  show  that  it  will  be  a  valaable 
instrument  in  the  AchUles" 

Kow  that  the  question  of  the  sale  of  poisons  h  ezciting 
public  attention,  too  muoh  stress  oannot  be  hâd  on  the  fkets 


disolosed  in  Dr.  BaUard's  lettor  to  the  Times  of  Monday.  The 
writer  shows  that  an  oHman  not  only  sold  tartar  émet»,  in 
considérable  quantîty,  for  carbonate  of  flôda,  bot  that  the  jar 
in  his  shop  in  which  the  antimony  was  oontained  was  aetually 
labelled  cream  of  tartar.  Heaven  knows  what  terrible  disasters 
might  hâve  happened  had  not  Dr.  Ballard's  aotivity  disoovered 
the  dreadfal  blnnder  I 

The  Joumcd  of  OtUaneous  Medieine,  a  quarterly  periodical» 
will  cease  to  appear.  Its  Bdîtor  and  matnstay,  Mr.  Erasmna 
Wilson,  F.B.S.,  announœs  l^e  fact  m  his  pré&oe  to  the  tfaird 
volume,  jnst  completed. 


the  oompabison  of  thh  00bal8  of  the 
atlantio  and  paoifio  ooaots  of  the 
isthmus  of  dabien. 

ET  FEOFE880B  ▲.  E.  VEBRILL. 

HE  question  of  a  former  connection'  bétween  fiie 
Atlantic  and  Pacific,  across  the  Isthmus  of  Darien, 
has  yery  important  bearîngs  both  iit  aoology  and 
geology.  With  many  geologists  it  hafl  been  a 
favourite  and  oonvenient  ihemj  to  aooonnt  for  climatie  changes 
in  Europe  by  a  dépression  of  the  Isthmiu  safficient  to  ailow 
the  Gulf  Stream  to  flow  into  the  Pacific.  Admitting  a  con- 
nection, it  does  not  necessarily  follow  that  the  Gulf  Stream 
wonld  flow  into  the  Pacific,  for  a  carrent  in  the  opposite  direc- 
tion might  resnlt,  while  with  a  shallow  channel,  owing  to  the 
difSorenoe  in  the  tides  (twenty-two  feet  at  Panama  and  abont 
two  at  Aspinwall),  it  îs  probable  that  the  flow  would  be  first 
one  way  and  then  the  other.  The  évidence  from  geology  is 
quite  insufficient  to  establish  the  theory,  and  the  fhcts  cited 
hâve  in  most  cases  proved  nnreliable.  The  zoological  évidence 
is  mainly  the  occurrence  of  identical  and  closely  allied  species 
on  both  sides.  Thus  of  moUusca  about  1,500  species  occur 
upon  the  west  tropical  coast,  of  which  Dr.  P.  P.  Oarpentef 
enumerates  thirty-nvé  species  as  identical  upon  the  two  coaists  ; 
thirty-four  as  doubtful,  bat  possibly  identical  ;  and  sixty-seven 
that  are  closely  allied,  but  evidently  distinct.  Since  his  lista 
were  pnblished,  other  species  hâve  been  added  to  them»  among 
which  Paphrydia  huUaéa,  a  oommon  West  Indian  Shell»  whioh 
has  recently  been  receîved  with  Codakia  Hgerifui  irom  the  Gulf 
of  OàHfornia,  by  the  ttuseum  of  Yale  GoUege.  Dr.  Stimpson 
admits  eight  or  tdn  species  of  Omstaeea  ne  identioaly  and 
althongh  Mlr.  Ordway  haa  separated  \he  OaUinecUe  of  the  west 
coast  satisfactorily,  there  are  other  identical  species  amo^g  the 
large  coUeetions  recently  receired  from  that  coast  by  the 
muséum  of  Yale  Goliege,  through  Mr.  Bradley  and  others,  ao 
that  of  abont  150  species  of  Decapods,  ten  or  twelve  appear  t6 
be  perfectly  identical,  not  showing  even  varietal  difllMrettces'« 
Among  173  speciee  of  marine  fishes  from  both  coaata, 
Dr.  Giinther  regards  fifty-seven  as  identical.  Mr.  Gill  would» 
however,  separate  some  of  thèse  forme,  but  the  gênerai 
resuit  would  still  remain  the  same,  since  certain  species 
do  not  show  even  varietal  diflerences.  The  Echino- 
derms  of  the  two  coasts  hâve  been  ezamined  and  tabu- 
latéd  by  me,^  and  gave  very  diflerent  resalts,  for  of  eighty- 
two  species  found  on  the  west  coast  none  are  identical  with 
those  of  the  Atlantic,  nnless  two  HolotiinrionB  whioh  may  be 
regarded  as  doubtful-,  though  conaidered  the  same  by  Selenka. 
But  at  least  fifty  of  the  species  are  anidogoiur,  or  correspond 
with  similar  Atlantio  species. 

A  careful  compamitiye  study  of  the  oorals  and  pt>lyiMi  oi  the 
Atlantic,  and  extensive,  and,  fût  Hhe  shattow  w«>ter  fbrniB» 
nearly  complète  coUeetionB  ttcnà  tarimw  loealitim  oà  tJié  Paoiflo 
coast,  give  quite  unezpected  results»  since  no  species  are  fonnd 
to  be  identical,  while  even  the  gênera  and  familles  show  remark« 
able  contrasta.  Thua  the  numeroos"  gênera  and  ^amîlies  o^  reef- 
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bnildiag  oorals,  80  abondant  on  tlie  Atlantio  Bide,  are  whoUy 
wanting  on  the  Pacific,  with  the  exception  of  Forites,  whioh  is 
represented  by  tbree  or  four  email  epeciee.  MaesiTe  Aetrœans. 
Mœandxina,  Diploria,  Manioina,  Colpophyllia»  Agaricia»  Sider- 
aetrœa,  Ocalina,  Madrepora,  Millepora,  are  whollj  nnknown  in 
the  Panama  fanna.  But  Pocillipora,  Montipora,  and  Fayonia, 
gênera  nnknown  on  the  Atlantic  aide,  are  represented,  the  laet 
by  two  gigantio  epeoies.  Among  the  Halcyoooid  Polype  we  find 
an  eqnal  oontrast,  for  Eanicea,  Flexanra,  Flexanrella,  Ftero- 
gorgia,  and  many  other  yery  oommon  Atlantic  gênera  are  nn- 
known on  the  Pacific  aide,  where  they  are  replaced  by  nnmerons 
■pecîes  of  Psammogorgia,  Litigorgia,  and  Eugorgia,  which  are 
eminently  eharacteristic  of  that  ooast. 

The  genns  Maricea  is  yery  common,  and  represented  by 
seyenteen  species,  while  on  the  Atlantic  side  only  four  species 
are  nsnàlly  admitted,  ail  of  which  are  so  différent  as  scarcely 
to  be  regarded  as  analogons  species.  The  genns  Benilla  is 
fonnd  on  both  coasts.  Among  the  Actinians  we  find  greater 
resembiances,  bnt  as  yet  no  identical  species. 

From  thèse  facts  we  may  legitimately  conclade  that  no  yery 
eztensiye  or  deep  connection,  snfficient  to  alter  the  course  of 
ooeanic  cnrrents,  can  haye  existed  since  the  coasts  baye  been 
inhabited  by  the  existing  species,  otherwise  a  greater  admixtore 
mnst  baye  taken  place.  A  narrow  or  shallow  channel  of  com- 
munication wonid  probably  acconnt  for  ail  identical  species  yet 
obseryed,  bnt  at  what  period  it  may  haye  existed  is  still  another 
question.  The  occurrence  of  certain  Atlantic  species  in  the 
Golf*  of  Califomia  and  not  at  Panama  (CodcJcia  tigerina, 
Paphrydia  buUcUa)  ;  the  eyidence  of  a  uniform  and  long  con- 
tinned  fiow  of  the  Gulf  Stream,  to  be  deriyed  from  the  growth 
of  the  extensiye  coral  reefs  of  the  Bermudas,  and  the  sonthern 
extension  of  Florida  with  its  nnmerons  anoient  reefs  of  coral 
rock,  one  of  which  occnrs  eyen  as  far  north  as  Tampa  Bay, 
made  up  of  existing  species,  show  that  the  présent  coral  faunœ 
are  of  immense  antiquity,  and  also  that  the  spécifie  characters 
are  wonderfnlly  persistent.  The  pecnliar  relations  between  the 
two  fannœ  manifested  by  the  numerous  analogous  but  distinct 
species  and  gênera,  are  probably  facts  of  a  différent  order,  and 
will  require  a  différent  solution  ;  for  eyen  if  we  adopt  a  deyelop- 
mental  theory  we  shall  doubtless  be  compelled  to  refer  the 
period  of  séparation  to  a  period  far  more  ancioit  than  that  at 
whicli  the  few  identical  species  beoame  separated,  and  to  admit 
a  far  more  extensiye  and  prolonged  connection  between  the  two 
océans. — Paper  read  hôfore  ihe  American  Aesoùiaiion. 


ON  THE  FERTILIZATION  OF  GRASSES. 

BT  DR.  B.  8FBUCB. 

|N  gently  fiowing  riyers  of  tropical  America,  grow  many 
fine  aquatic  grasses,  species  of  Luziola,  Oryza, 
Leersi,  &c,  The  foUowing  note  is  from  my  journal 
nnder  date  December,  1849,  when  threading  in  my 
canoë  among  the  islands  of  the  Trombetas  : — "  This  channel 
was  lined  on  both  sides  by  a  beantiful  grass — a  species  of 
Luziola — growing  in  deep  water,  and  standing  ont  of  it  2  fb.  or 
3  fb.*  The  large  maie  flowers,  of  the  most  délicate  pink, 
streaked  with  deep  pnrple,  and  with  six  long  yellow  stamens 
hangîng  ont  of  them,  were  dîsposed  in  a  lax  terminal  panicle  ; 
while  the  slender  green  female  flowers  grew  on  the  bristle-like 
branches  of  much  smaller  panicles  springing  from  the  inflated 
sheaths  of  the  leaves  that  clothed  the  stem.  As  the  Indians 
distnrbed  the  grassy  fringe  with  the  moyement  of  their  paddles, 
the  poUen  fell  from  the  anthers  in  showers,"  and  would,  doubt- 
less, Bome  of  it,  attain  the  female  flowers  disposed  for  its  ré- 
ception. 

A  parallel  case  to  the  aboyé  is  that  of  the  common  Maize 
{Zea  Mays,  L.),  where  the  maie  flowers  are  bome  in  a  long 
terminal  raceme  or  panicle,  and  the  female  flowers  are  densely 
paoked  on  spikes  springing  from  the  leaf-axils.    Hère  the  maie 


flowers  mnst  plainly  expand  before  the  pollen  contained  in 
their  anthers  can  be  shed  on  the  female  organs  below,  whether 
of  the  same  or  of  a  différent  plant.  That  there  are  fréquent 
cross-marriages  in  Maize  is  eyidenced  by  the  nnmerons  yarieties 
in  cultiyation  in  countries  where  it  is  a  staple  article  of  food, 
as  in  the  Andes  of  Ecuador,  where  nine  kinds,  yarying  in  the 
colonr  of  the  grain  (through  white,  yellow,  and  brown,  to 
black),  in  its  size,  consistence,  and  flayour,  are  commonly 
cultiyated  ;  besides  many  others  less  generally  known. 

In  Phartis  scaher  (H.  B.  K.)  another  tall  broad-leayed  grass, 
the  spikelets  stand  by  twos  on  the  spike— a  sessile  female 
spikelet,  and  a  stalked  maie  spikelet. 

In  the  fine  forest  grasses  of  the  genus  Olyra,  whereof  some 
species,  such  as  0.  micrantha  (H.  B.  K.),  rise  to  10  fb.  high, 
and  haye  lanceolate  leayes  aboyé  3  in.  broad,  and  a  large 
terminal  panicle,  with  capillary  branches,  like  those  of  our 
Aira  cœspitosa,  it  is  the  lower  flowers  that  are  maie,  with 
large  innate  (not  yersatile)  anthers,  and  the  upper  that  are 
female,  with  two  large  stigmas,  that  are  either  dichotomously 
diyided,  or  clad  with  branched  hairs,  thus  exposing  a  wider 
surface  to  the  access  of  the  pollen.  And  as  the  panicle  is  often 
pendulous,  many  of  the  maie  flowers,  although  placed  lower 
down  the  axis,  are  actually  suspended  oyer  the  terminal  female 
flowers. 

It  is  generally  to  be  remarked  of  diclinous  Grasses,  that 
either  the  maie  flowers  are  yery  numerous,  as  in  Zea  iïays,  or 
the  stamens  are  multiplied  in  each  maie  flower,  as  in  Fariana, 
Leersia,  Guadua,  &o.  ;  or  the  stigmatic  apparatus  of  the  female 
flowers  is  enlarged,  so  as  almost  to  insure  imprégnation,  as  in 
Olyra  and  Tripsacnm. 

In  the  Bambuse»  I  haye  gathered  belonging  to  the  gênera 
Guadua,  Merostachys,  and  Chusquea,  the  flowers  are  more  or 
less  polygamons,  and  the  stamens  of  the  maie  flowers  often 
doubled.  But  there  is  scarcely  a  genus  in  the  whole  order 
which  is  not  described  as  haying  some  flowers  by  abortion, 
neuter  or  maie,  and  espedally  those  that  haye  biflorous  spike- 
lets, such  as  the  Paniceœ.  Some  grasses,  of  normally  herma- 
phrodite gênera,  are  not  unfrequently  truly  nnisexual,  such 
as  certain  species  of  Andropogon.  I  haye  occosionally  seen 
panicles  of  Orihocktdue  rariflorua  (Nées),  a  grass  pecnliar  to 
the  Amazon,  quite  destitute  of  stamens,  and  therefore  purely 
female. 

To  come  home  to  our  own  country  :  Is  ail  the  pollen  wasted 
that  a  touch  or  a  breath  sets  free  from  the  flowers  of  grasses  in 
such  abundanbê  P  Watch  a  field  of  wheat  in  bloom,  the  heads 
swayed  by  the  wind,  loyingly  kissing  each  other,  and  doubtless 
stealing  and  giying  pollen.  Consider,  too,  that  throughout 
Nature,  beat  or  moisture,  or  both,  are  essential  to  the  émana- 
tion of  the  impregnating  influence.  In  ail  our  Festuceœ,  as 
well  as  in  Cynodon,  Leersia,  and  some  other  gênera,  the  stig- 
mas are  protruded  from  the  side  or  from  the  base  of  the 
flower  at  an  early  stage,  often  before  the  stamens  of  the  same 
flower  are  mature — thus  as  it  were  inyiting  cross  fertilization 
from  the  more  precocious  stamens  of  other  plants  which  are 
already  shedding  their  pollen. 

AU  who  haye  gathered  grasses  will  haye  remarked  that  some 
haye  yellow  anthers,  others  pink  or  yiolet  anthers  ;  and  that 
anthers  of  both  types  of  colour  may  co-exist  on  distinct  indi- 
yiduals  of  the  same  species.  The  same  peculiarity  is  just  as 
noticeable  in  tropical  grasses,  and  (without  professing  to  giye 
a  complète  physiological  explan ation  of  it)  this  is  what  I  haye 
obseryed  respecting  it.  The  walls  of  the  anther-cells  are 
usually  of  some  shado  of  purple,  bnt  are  so  yery  tbin  and 
pellucid,  that  when  distended  with  mature  pollen  the  yellow 
colour  of  the  latter  is  alone  yisible.  When  the  pollen  is  dis- 
charged,  the  anthers  résume  their  original  purple  colonr, 
shortly,  howeyer,  to  take  on  the  pallor  or  dinginess  of  decay. 
Where  the  anthers  émerge  of  a  purple  hue,  and  change  from 
that  to  brown,  it  will  probably  be  found  that  they  haye  dis- 
charged  their  pollen  while  still  inclnded  in  the  flower.  Thèse 
obserrations,  made  withont  any  référence  to  the  question  now 
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in  hand,  reqaire  to  be  renewed  and  iested  ;  and  in  them,  as  in 
ail  that  précèdes,  I  am  open  to  correction. 

Of  grasses  with  bisexual  flowers,  there  are  two  ways  in 
which  the  ovary  maj  be  fertilized,  yiz,,  eitber  bj  the  pollen  of 
its  own  flower  (doeed  or  open),  or  by  that  of  other  flowers, 
after  tbe  manner  of  the  diclinons  species.  In  the  latter  case, 
the  pollen  may  be  transported  by  the  wind,  or  in  the  fnr  of 
animais  (as  I  bave  observed  the  seeds  of  Selaginellas  in  South 
America),  or  in  the  plumage  of  birds.  The  agenoy  of  insecte 
bas  not  becn  traced  in  the  fcrtilization  of  grasses,  Jbut  may 
exist.  The  little  Aies  I  hâve  seen  on  the  flowers  of  grasses 
seemed  bent  on  depositing  their  eggs  in  the  nascent  ovaries, 
but  may  also  bave  aided  in  cross-fertilization.  In  the  Amazon 
Valley  grasses  are  often  infested  by  ants,  who,  indeed,  leave  . 
nothing  organic  unvisited  throughout  that  vast  région;  and 
they  also,  I  think,  cannot  help  occasion ally  transferring  grains 
of  pollen  from  one  flower  to  another. 

The  flowers  of  Palms  and  Grasses  agrée  in  being  usually 
small  and  obscurely-coloured,  but  contrast  greatly  in  the  former 
being  in  many  cases  exquisitely  and  strongly  scented,  whereas 
in  the  latter  they  are  usually  quite  scentless.  The  odour  of 
Falm-flowers  often  resembles  that  of  Mignonette  ;  but  I  think 
a  whole  acre  of  that  "  darling  "  weed  would  not  émit  more 
perfume  than  a  single  plant  of  the  Fan  Palm  of  the  Bio  Negro 
(Mcmritia  Cararâ,  Wallace).  In  approaching  one  of  thèse  plants 
through  the  thick  forest,  the  sensé  of  hearing  would  perhaps 
give  the  first  notice  of  its  prozimity,  from  the  merry  hum  of 
winged  insects  which  its  scented  flowers  had  drawn  together, 
to  feast  on  the  honey,  and  to  transport  the  pollen  of  the  maie 
to  the  female  plants  ;  for  it  is  chiefly  dicacions  species  of  Faims 
that  bave  such  sweet  flowers.  The  absence  of  odoriferous 
flowers  from  the  Grasses  seems  to  show  that  insect  aid  is  not 
needed  for  effecting  their  fecundation,  but  does  not  render  its 
accidentai  concurrence  a  whit  less  unlikely. 

That  Grasses,  uotwithstanding  their  almost  mathematical 
characters,  vary  much  as  other  plants  do,  is  plain  from  the 
multitude  of  osculating  forms  (in  such  gênera  as  Eragrostis, 
Fanicum,  and  Faspalum),  which  puzzle  the  botanist  to  décide 
when  to  combine  and  when  to  separate,  in  order  to  obtain 
what  are  called  "good  species."  Hence  the  conclusion  is 
nnavoidable  that  in  grasses,  as  in  other  plants,  variations  of 
surrounding  conditions  indnce  corresponding  modifications  of 
structure,  and  that  amgngst  the  former  must  be  enumerated 
cross  marriages,  howerer  brought  about. 

If  the  flowers  of  grasses  be  sometimes  fertilized  in  the  bud, 
it  is  probably  exceptional,  like  the  similar  cases  recorded  of 
Orchids  and  many  other  families. 

To  condude  :  the  more  I  ponder  over  existing  évidence,  the 
•  more  I  feel  convinced  that  in  its  perfect  state  every  being  h  as 
the  sexes  practically  separated,  and  that  natural  sélection  is 
ever  tending  to  make  this  séparation  more  complète  and  per- 
manent; so  that  the  hypothesis  of  Flato,  that  the  prototype 
even  of  man  was  hermaphrodite,  may  one  day  be  proved  to  be 
a  faot  ! — A  Paper  read  heforê  the  Horticuîturàl  Socisiy. 


PHOTOGBAPHY  ON  OANVAS. 

|E  were  recently  favoured  by  Mr.  Lothian,  of  Edin- 
burgh,  with  a  sight  of  some  admirable  examples  of 
the  mode  of  printing  introduced  some  months  ago 
by  Mr.  Davies,  by  which  almost  any  surface,  no 
matter  how  unsuitable  for  photographie  purposes,  gave  fine 
pictures  after  treating  with  a  sizing  préparation  consisting  of 
a  mixed  solution  of  shellac  and  gélatine.  It  was  suggested  at 
the  time  that  such  a  process  appeared  to  be  pre-eminently  well 
Buited  for  printing  on  canvas,  and  Mr.  Davies  and  others  pro- 
mised  to  put  the  matter  to  the  test  of  experiment.  This  bas 
been  done,  and  Mr.  Lothian,  who  is  well  versed  in  canvas 
printing,   bas   worked    in    oonjunction  with  Mr.  Davies  for 


this  especial  branoh,  and  with  such  satisfactory  resolta  that  he 
bas  resolved  to  use  none  other. 

For  printing  on  canvas  the  chief  modification  of  the  formula 
consists  in  diluting  the  sizing  solution  considerably.  The  sur- 
face of  the  canvas,  primed  for  printing,  being  non-absorbent,  a 
much  thinner  coating  of  the  lac  and  gélatine  solution  is 
désirable,  as  a  thick  film  might  cause  some  even  tuai  tendency 
to  exfoliation.  The  formula  as  originally  given  by  Mr.  Davies 
is  as  folio ws  : — 

Take  from  four  to  six  grains  of  gélatine,  soak  it  in  an  ounoe 
of  water  for  an  hour,  then  melt  it  gently  over  a  fire,  hot- 
plate,  or  water-bath,  using  a  clean  earthen  pipkin.  When 
fuUy  dissokcd,  add  to  it,  while  yet  warm,  and  sUrring  it  gently 
during  the  mixing,  from  four  to  six  drachms  of  a  solution  of 
white  lac  in  methylated  spirit,  if  for  white  or  pale  surfaces  ; 
but  orange  lac  will  do  if  the  surface  be  of  a  darker  colonr.  Thia 
is  made  in  the  proportion  of  6  oz.  of  spirit  to  1  oz.  of  lac,  and 
digesting  it  till  fuHy  dissolved.  The  mixture  of  the  gélatine 
and  gum  lac  in  spirits  produces  a  creamy-looking  emulsion,  to 
which  is  added  four  grains  of  ohloride  of  sodium,  or  a  like 
équivalent  of  chloride  of  ammonium  or  barinm,  and,  when  faliy 
dissolved,  filter  through  fine  muslin  into  a  clean  pipkin,  and  it 
is  ready  for  use. 

ThÎB  is,  we  believe,  the  formula  still  employed  for  paper  with 
success,  and  we  may  remark,  in  passing,  that  for  paper,  a  fifby- 
grain  ammonia-nitrate  solution  gives  a  rich,  velvety  quality  of 
picture,  which  is,  in  our  estimation,  much  superior  to  that 
obtained  with  the  plain  silver  solution.  When  the  ammonia- 
nitrate  is  used,  a  fine,  rich,  purple  brown  tone  is  obtained  by 
fixing  in  hyposulphite  of  soda,  one  part  in  eight  of  water,  with- 
out  toning. 

In  applying  the  process  to  canvas  printing,  the  lac  and  géla- 
tine solution  is  to  be  diluted  with  an  equal  bulk  of  water, 
or,  we  should  présume,  better  still — ^in  order  to  avoid  the  risk 
of  precipitating  any  portion — with  equal  parts  of  alcohol  and 
water.  If  the  préparation  be  made  for  use  with  canvas,  of 
course  it  will  be  made  of  the  proper  strength  at  once  ;  but  if 
the  mixed  solution  hâve  been  prepared  for  paper,  it  must  be 
warmed,  and  the  proper  proportion  of  alcohol  and  water 
added,  a  little  at  a  time,  stirring  briskly.  The  préparation 
thus  diluted  remains  fluid,  and  requires  but  slightly  warming 
for  use. 

Frevious  to  applying  it  to  the  painter's  canvas,  the  prepared 
surface  of  the  latter  is  sponged  with  a  little  methylated  spirit, 
to  remove  dirt  or  grease,  and  prevent  any  tendency  to  repel  tho 
sizing  solution.  When  the  surface  is  dry,  the  lac  and  gélatine 
solution  is  applied  smoothly  with  a  sponge.  The  surface  dries 
in  a  few  minutes.  The  silver  solution  is  applied  with  a  tufb  of 
cotton  wool.  We  may  observe  hère  that  ammonia-nitrate  of 
siWer  is  on  no  account  to  be  used  in  exciting  the  canvas,  as  the 
alkali,  rapidly  acting  on  the  priming  of  the  canvas,  would 
penetrate  and  dissolve  it.  The  silvered  surftuse  being  dry,  the 
canvas  is  placed  under  a  négative  and  exposed,  the  printing 
being  more  rapidly  effected  than  with  albumenized  paper. 
When  sufficiently  deeply  printed,  the  canvas  is  tumed  up  at 
the  edges,  and  secured  at  the  corners  by  spring  clips,  so  as  to 
form  a  dish.  Into  the  dish  so  formed  the  hyposulphite  fixing 
solution  is  poured,  and  suflered  to  remain  about  ten  minutes. 

Mr.  Lothian  states  that  by  observation  he  had  arrived  at  a 
criterion  of  perfect  fixation.  When  the  surface  is  so  thoroughlj 
permeated  by  the  fixing  solution  that  it  felt  slightly  soft  and 
yielding  when  pressed  by  the  finger,  instead  of  being  perfectlj 
hard  and  rigid,  expérience  bas  proved  that  the  image  is  perfectly 
fixed. 

When  the  image  is  fixed,  one  corner  of  the  canvas  is  released 
from  the  clips  ;  and,  afber  pouring  away  the  hypo.,  the  surface 
is  washed  for  a  quarter  of  an  hour  by  means  of  a  flexible  tube 
attached  to  the  water-pipe,  care  being  taken  at  no  stage  of  the 
proceedings  to  wet  the  back  of  the  canvas.  Ko  toning  is 
necessary,  as  the  image,  when  fixed  only,  is  of  a  rich,  warna, 
purple  brown  tint,  well  snited  to  the  purposes  of  the  oil  painter. 
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It  will  be  seen  that  in  this  form  of  canvas  photography  printing 
direct  from  the  negatÎTe  is  contemplated  ;  where  enlarging  is 
necessary  an  enlarged  négative  is  nsed,  and  a  direct  print  pro- 
dooed  iberefrom.  There  is  little  donbt,  howeyer,  that  by  the 
use  of  iodides  and  bromides  the  surface  prepared  with  the 
same  sixing  solation  might  be  made  snfficiently  sensitive  for 
iolar  caméra  printing  by  development. — Photographie  News, 


BXPERIMENTS  ON  THE  BLBCTBICITY  OF  PLANTS. 

BT  BDWIN  SMITH,  H.A. 

|HEBE  18  a  Tery  interesting  chapter  in  Becqnerel's 
smaller  treatise  (in  three  rolames)  on  EleciricUy  (md 
MagneHsm  concemiog  the  eleotrical  phenomena  of 
plants.  I  was  indaoed,  by  reading  this  chapter,  to 
make  a  séries  of  ezperiments,  with  a  view  to  illustrate  the 
author's  statements,  and,  if  possible,  to  throw  some  fresh  lîght 
upon  an  obscure  and  puzzling  subject.  I  am  now  goiug  to  put 
together  some  notes  of  thèse  expérimente,  carefully  made  at  the 
Urne,  ia  the  hope  that  they  may  not  be  without  a  certain  in- 
terest  to  others.  The  galvanometer  employed  is  a  home-made 
one,  but  tolerably  sensîtive.  My  greatest  difficulty  has  been  to 
depolarize  the  slips  of  platinum  by  means  of  which  I  bave 
made  the  Toltaic  circuits  ;  but  erery  care  has  becn  taken,  to 
the  best  of  my  ability,  to  obviate  error  arising  from  this  cause, 
as  well  as  from  thermo-electric  disturbance. 

Experimeni  1. — ^Take  the  thiok,  juicy  leaf-stalk  of  the  com- 

mon  garden  rhnbarb,  and,  having  eut  off  a  length  of  from 

4  ÎD.  to  18  in.,  apply  a  square  of  platinum  foil  to  eaoh  end  of 

the  pièce.     Gonnect,  by  means  of  platinum  wire,  thèse  two 

plates  with  opposite  terminais  of  the  galvanometer.  The  needie 

wiU  be  poworfully  deflected.     Now  reverse  the  position  of  the 

rhnbarb  between  its  platinum  surfaces,  conneot  as  before,  and 

the  needie  will  again  be  deflected,  but  in  an  opposite  direction. 

Having  previously  ascertained  how  to  interpret  the  movements 

of  the  needie,  by  noticing  its  behaviour  when  a  voltaio  ourrent 

is  piodaced  between  zinc  and  diluted  acid,  with  platinum  for 

négative  plate,  and  transmitted  through  the  coil,  yon  will  at 

once  conolude  that  a  current  of  eleotricity  is  passing  from  that 

end  of  the  leaf-stalk  nearest  the  root  towards  the  opposite  end, 

nearest  the  blade  of  the  leaf. 

Es^^eriment  2. — Gut  off  a  pièce  about  8  in.  long  from  the 
thickest  part  of  the  same  leaf-stalk.  Divide  it  longitudinally 
down  the  middle.  '  Pare  off  a  level  slice  of  the  outer  outicle. 
Lay  the  platinum  slips  close  to  the  two  flat  aides  thus  provided, 
and  connect  with  the  galvanometer.  There  will  be  indioated  a 
current  from ,  the  outer  side  nearest  the  cutide  to  the  inner 
axis  of  the  leaf-stalk.  If  the  section  is  made  thinner,  there 
will  be  a  current  in  the  same  direction.  Yon  may  confirm  your 
oonolasioD,  as  before,  by  simply  tuming  over  the  pièce  of 
rhnbarb,  so  as  to  reverse  the  current.  Expérimente  one  and 
two  maj  be  tried  npon  a  thick  midrib  or  branch  of  the' same, 
taken  from  the  leaf-blade,  with  a  precisely  similar  resuit.  A 
cacnmber  acts  in  the  same  way. 

Experimeni  3. — Insert  a  platinum  wire  into  the  lower  end 
of  the  flower-stalk  of  peony.  Apply  foil  to  one  of  the  large 
braots,  or  to  a  petal;  connect,  and  observe  deflection.  A 
eurrent  is  detected  flowing  from  the  lower  end  of  the  flower- 
italk  to  the  bract  or  petal.  The  same  experiment  may  be  tried 
with  a  sprig  of  fresh  oak-leaves,  or  bramble,  or  chickweed,  or 
bnneh  of  elder-bnds,  or  poppy-flower,  or  stalks  and  leaves  of 
poppj.  The  current  always  sets  from  the  point  nearest  to  the 
root  towards  the  organe  furthest  from  the  root.  If  wires  be 
înserted  in  the  pistil  of  a  flower  and  its  stalk,  there  will  be 
shown  a  current  flowing  towards  the  former. 

Experiment  4. — Lay  a  leaf  of  the  common  dock  between  pièces 
of  platinum  foil.  Gonnect  the  différent  surfaces  with  opposite 
terminais  of  the  galvanometer,  and  notice  the  deflection.  A 
carrent  ia  indicated  from  the  upper  to  the  nnder  surface  of  the 


leaf.  A  leaf  of  Spanibh  ohestnut  or  of  young  elder  will  gîve  the 
same  resuit  ;  but,  in  four  expérimente  on  a  leaf  of  sycamore,  I 
got  a  current  îtom  the  nnder  to  the  upper  surface,  after  a 
momentary  current  in  an  opposite  direction.  I  infer,  however, 
that  the  momentary  current  was  the  true  one,  and  that  the 
second  arose  from  polarization  ;  for  I  obtained  this  latter  our- 
rent by  merely  employing  filter-paper  dîpped  in  distilled  water, 
and  laid  between  the  slips  of  foil. 

E^erim&tU  5. — ^Twist  a  pièce  of  wire  round  the  outer  cuticle 
of  a  young  twig  of  hawthom.  Insert  a  second  wire  between 
the  bark  and  wood,  so  as  to  touoh  the  layer  of  cambium.  On 
completing  the  circuit,  a  current  will  be  indicated  from  the 
cambium  to  the  outer  outicle.  Again  :  pass  a  wire  into  the 
pith,  and  a  ourrent  may  be  detected  taking  a  direction  from  the 
cambium  to  the  pith.  Instead  of  hawthom,  a  cutting  from  a 
fresh  branch  of  elder,  laurel,  hedge-mustard,  thistle,  groundsel, 
yarrow,  or  other  dicotyledonous  plant,  may  be  employed,  with, 
as  I  hâve  uniformly  found,  the  same  effect. 

Experiment  6. — Scrape  off  the  outer  cuticle  of  the  root  of 
cress.  By  means  of  wires,  as  before,  test  the  direction  of  the 
electrio  currents.  They  will  be  found  to  flow  from  the  outside 
to  the  axis  of  the  root,  and,  again,  from  the  root-stock,  or  point 
of  jonction  with  the  stem,  towards  the  lower  tapering  end.  The 
same  effects  are  exhibited  by  the  root  of  cat's-ear,  or  of  thistle. 
If  plates  of  platinum  foil  are  applied  to  the  flat  surfaces  made 
by  cutting  aoross  the  thick  and  thin  ends  of  a  carrot,  a  current 
will  be  found  to  set  from  the  thiok  end  of  this  root  to  the 
smaller  end. 

Experiment  7. — ^Take  a  bunoh  of  the  seeds  of  sycamore.  Dip 
a  samara  attached  to  the  stalk  near  its  broader  end  into  one 
of  the  mercury-oups,  and  a  samara  attached  to  the  stalk  at  a 
point  nearer  the  smaller  end  into  the  other  cup.  A  current  is 
indioated  from  the  former  towards  the  latter,  in  strict  analogy 
to  what  happened  in  the  third  experiment.  Or  a  pièce  of  the 
stalk  itself  may  be  bent,  and  its  ends  dipped  into  the  mercury- 
cups.  A  current  wiU  be  indicated,  having  the  same  direction 
as  before.  A  cutting  from  any  pliable  stem  may  be  tried  in 
this  way,  and  always,  so  far  as  my  expérience  goes,  with  a 
similar  resuit. 

Expefriment  8. — Pass  a  platinum  wire  through  the  tubnlar  hol- 
low  of  a  stem  of  Foa,  or  some  other  meadow-grass.  Twist  another 
platinum  wire  round  the  outside,  and  connect  both  with  the 
galvanometer.  A  current  will  be  shown,  having  a  direction 
from  the  interior  to  the  exterior  surface  of  the  stem  in  question. 
Such  appears  to  be  the  law  with  the  stems  of  monocotyledonons 
plants. 

Experiment  9. — Make  two  cuts  ihrough  a  raw  potato,  one 
through  the  centre,  another  near  the  outer  coat.  Apply  strips 
of  platinum  to  the  two  flat  surfaces,  and  connect  with  opposite 
terminais  of  the  galvanometer.  A  current  is  shown  to  be 
passing  from  the  centre  towards  the  outside.  A  lemon,  treated 
in  the  same  way,  fnmished  a  current  from  the  outside  towards 
the  centre.  WiUi  a  turnip,  a  gooseberry,  and  a  pear,  the  same 
resuit  was  obtained  ;  but  a  stalk  of  asparagus  foïlowed  the  law 
of  the  potato.  A  boiled  potato,  tested,  when  cold,  by  the  same 
method,  gave  a  current  from  the  outside  towards  the  centre, 
the  indication  being  confirmed  by  a  reversai  of  the  slice  between 
the  platinum  conduotors.  But,  after  moistening  a  fresh  pièce 
of  boiled  potato  with  distilled  water,  a  current  was  obtained 
from  the  centre  towards  the  outside — a  resuit  oonfirmed  by 
reversing  the  position  of  the  slice  between  the  platinum  con- 
duotors, as  in  the  préviens  trial.  Fresh  platinum  was 
employed,  to  obviate,  ^  far  as  possible,  any  error  from 
polarization. 

Experiment  10. — Beduce  to  a  pulp  with  distilled  water  some 
of  the  meal  nearest  the  coat  of  a  baked  potato.  Then  make  a 
similar  pulp  of  some  of  the  meal  at  the  centre.  Having  plaoed 
a  plug  of  tow  at  the  bend  of  a  XJ-tube,  pour  the  pulps  thus 
prepared  into  différent  limbs.  Gonnect,  by  slips  of  wire  and 
platinum,  with  the  galvanometer.  In  my  experiment,  a  cnr* 
rent  was  indicated  from  the  outer  pulp  towards  the  inner  pulp. 
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agreeably  to  the  reBtdt  of  my  first  experiment  with  a  slice  of 
boiled  potato.  My  object  waa  to  deatroy  ail  vitality  in  the 
tuber  by  boiling  or  baking,  and  to  see  whether  any  cbemical 
action  might  still  remain — safficient  to  caaso  a  yoltaio  carrent 
when  meal  from  différent  parts  of  tbe  potato  was  made  to 
famish  a  yoltaio  coaple. 

Experiment  11.  —  Having  procured  a  garden  nastartinm 
growing  in  a  flower-pot,  insert  a  wire  in  the  fleshy  stem,  a  few 
inches  aboyé  the  soil.  Then  thrast  a  second  wire  throngh  the 
email  hole  at  the  bottom  of  the  pot  into  the  soil.  Gonneot 
with  galyanometer.  The  needle  is  so  deflected  as  to  indicate 
the  passing  of  a  enrrent  from  the  plant  to  the  soil  in  which  it 
growB.  Watering  the  soil  made  no  change  in  the  direction  of 
the  carrent  when  I  performed  the  experiment.  I  also  stock 
the  first  wire  into  the  stem  in  varions  ways  and  in  varions  parts, 
always  with  the  same  resalts.  At  the  same  time,  a  carrent 
was  detected  passing  [from  the  root  end  towards  the  leaf  end 
of  the  stem,  conformably  to  the  raie  in  other  cases. 

Experiment  12.— Make  a  solation  of  ozygen  in  distilled  water, 
also  a  Bolntion  of  carbonic  acid.  Fonr  them  into  the  différent 
limbs  of  a  d-tabe  famished  with  a  ping  of  tow.  Insert 
platinam  slips,  and  conn^ct  with  galvanometer.  There  will  be 
a  marked  deflection  of  the  needle,  showing  the  passage  of  an 
electric  enrrent  from  the  oxygen  to  the  carbonic  acid.  Coufirm 
the  resalt  by  reveraing  the  platinam  connectors. 

The  foregoing  séries  of  expérimente  are  enough  to  set  one 
thinking;  bat  I  feel  that  it  woald  be  prematare  toreason  npon 
them  at  présent,  even  with  the  admirable  clae  afforded  by  the 
treatise  of  M.  Becquerel.  I  shonld  like  to  compare,  for  in- 
stance, the  electrical  phenomena  of  plants  in  spring  and  in 
antomn,  to  see  how  far  they  are  affected  by  the  condition  and 
flow  of  the  sap.  In  a  fntare  pîaper,  I  may,  perhaps,  be  per- 
mitted  to  retarn  to  the  subject,  and  attempt  some  ratùmaU  of 
the  carions  order  of  facts  aboyé  described. — Chemical  News, 


VOLOANOBS  AND  BAETHQUAKES. 

BT  T.  STERRT  HT7NT,  LL.D.,  P.S.S. 

In  Two  Pab,ts. — Pabt  I. 

T  ie  proposed  in  the  présent  lectnre  to  discass  the 
natare  and  caases  of  volcanoes  and  earthqaakes, 
with  their  related  phenomena,  and  to  consider  the 
™  reason  of  their  pecnliar  geographical  distribution. 
Violent  movements  of  the  earth's  crnst  are  confined  to  certain 
régions  of  the  globe,  which  are  at  the  same  time  characfcerized 
by  volcanio  activity  ;  from  which  it  is  reasonably  inferred  that 
the  phenomena  of  earthqaakes  and  volcanoes  hâve  a  common 
origin.  The  discharge  throngh  openings  in  the  earth's  crost 
of  ignited  stony  matter,  generally  in  a  fased  condition,  and 
the  disengagement  of  varions  gases  and  vapours,  accompanied 
by  movements  of  élévation  or  snbsidence  of  considérable  areas 
of  the  earth's  surface,  sometimes  rapid  and  paroxysmal  and 
attended  with  great  vibratory  movements,  are  évidences  of  a 
yielding  crnst  of  splid  rock  resting  npon  an  igneons  and  fluid 
mass  below.  To  the  same  conditions  are  also  to  be  ascribed 
the  slow  movements  of  portions  of  the  earth's  surface  shown 
in  the  rise  and  fall  of  continents  in  régions  remote  from  centres 
of  volcanic  activity.  The  unequal  tension  of  the  yielding  crnst 
and  the  sndden  giving  way  of  the  overstrained  portions  are 
probably  the  immédiate  cause  of  earthquake  phenomena;  the 
Beat  of  thèse,  according  to  the  déductions  of  Mallet,  is  to  be 
found  at  depths  of  from  seven  to  thirty  miles  from  the  surface. 
A  brief  description  of  the  phenomena  of  volcanoes  will  be 
necessary  as  a  prelimioaTy  to  the  inqairy  which  constitutes  the 
object  of  our  lecture.  Yolcanoes  are  openings  in  the  earth's 
crnst  throngh  which  are  discharged  solid,  liquid,  and  gascons 
matter,  generally  in  an  intensely  heated  condition.  Sometimes 
the  ejeoted  material  is  solid,  and  consists  of  broken  oomminuted 


rock,  or  the  so-called  volcanio  ashes.     Oftener,  however,  it  ia 
discharged  in  a  more  or  less  completely  fused  condition,  oon- 
stituting  lava,  which  is  sometimes  fluid  and  glassy,  but  more 
frequently  pasty  and  visoid,  so  that  it  flows  slowly  and  with 
difficulty.     The  ejected  materials,  whether  liquid  or  solid,  build 
np  volcanio  cônes  by  successive  layers — a  fact  which  bas  been 
established  by  modem  observera  in  opposition  to  the  notion 
come  down  from  antiquity,  that  volcanic  hills  are  produced  by 
an  nprising  or  tuméfaction  of  previonsly  horizontal  layers  of 
rock  by  the  action  of  a  force  from  beneath.     First  among  the 
gaseous  products  of  volcanoes  is  watery  vapour  ;  water  appears 
not  only  to  be  involved  in  ail  volcanic  éruptions,  but  to  be  in- 
timately  combined  with  the  lavas,  to  which,  as  Scrope  has 
shown,  it  helps  to  give  liquidity.    The  water  at  this  high  tem- 
pérature is  retained  in  combination  nnder  great  pressure  ;  but 
as  this  pressure  is  removed  passes  into  the  state  of  vapour,  a 
prooesB  which  explains  the  swelling  np  of  lavas  and  their  rise 
in  the  craters  of  the  volcanoes.     Besides  watery  vapour,  car- 
bonic and  hydrochloric  acid  gases,  and  hydrogen,  both  free  and 
combined  with  sulphur  and  with  carbon,  are  products  of  volca- 
noes.    The  combustion  of  the  inflammable  gases  in  contact 
with  air  sometimes  gives  rise  to  true  burning  mountains — a 
name  which  does  not  properly  belong  to  snoh  as  give  ont  only 
acid  gases,  steam,  and  incandescent  rocky  matters,  which  are 
incombustible.     The  escape  of  elastic  fluids  from  lavas  gives  to 
them  a  cellular  structure,  but  when  slowly  cooled  nnder  pres- 
sure, as  seen   in  the  djkes  traversing  the  flanks  of  volcanoes, 
the  stony  materials  assume  a  more  solid  and  crystalline  condi- 
tion, and  resemble  the  older  eruptive  rocks  found  in  régions 
not  now  volcanic.     Thèse  include  granités,  trachytes,  dolerites, 
basalts,  &o.,  and  are  masses  of  rock  wkich,  though  extravasated 
after  the  manner  of  lavas,  became  Consolidated  in  the  midst  of 
surrounding  rocks,  and  conseqnently  under  considérable  pres- 
sure.    Their  présence  marks  either  tiie  lower  portions  of  volca- 
noes whose  cônes  hâve  been  removed  by  denudatîon,  or  ont- 
bursts  of  liquefied  rock  which  never  reached  the  surface.     The 
escape  of  such  matters,  and  the  formation  of  volcanic  vents,  are 
but  accidents  in  the  history  of  the  igneons  action  going  on 
beneath  the  earth's  sur&ce.     We  shall,  therefore,  regard  the 
extravasation  of  igneons  matter,  whether  as  lava  or  ashes  at 
the  surface,  or  as  plutonio  rock  in  the  midst  of  strata,  as,  in 
its  wider  sensé,  a  manifestation  of  vulcanicity,  and  for  the  elu- 
cidation  of  our  subject  consider  both  thèse  régions  characterized 
by  great  outbnrats  of  plutonic  rock  in  former  géologie  période, 
and  those  now  the  seats  of  volcanic  activity,  which,  in  thèse 
cases,  can  generally  be  traced  back  some  distance  into  the  ter- 
tiary  epoch.     To  begin  with  the  latter,  the  first  and  most  im- 
portant is  the  gréât  continental  région  which  may  be  described 
as  induding  the  Mediterranean  and  Aralo-Gaspîan  basins,  ex- 
tending  from  the  Iberian  peninsula  eastward  to  the  Thian-Chan 
Mountains  of  Central  Asia.     In  this  great  belt,  extending  over 
about  90°  of  longitude,  are  included  ail  the  historio  volcanoes  of 
the  ancient  world,  to  which  we  mnst  add  the  extinct  volcanoes 
of  Murcia,  Catalonia,  Auvergne,  the  Yivarais,  the  Eifel,  Han- 
gary,  &c.,  some  of  which  hâve  probably  been  active  during  the 
hum  an  period. 

It  is  a  most  significant  fact  that  this  région  is  nearly  coex- 
tensive  with  that  occnpied  ,for  âges   by  tho   great  civilizing 
races  of  the  world,   From  the  plateau  of  central  Asia,  tbrough- 
ont  their  westward  migration  to  the  pillars  of  Hercules,  the 
Indo-European  nations  were  familiar  with  the  volcano  and  the 
earthquake  ;  and  that  the  Semitic  race  were  not  étrangers  to 
the  same  phenomena,  the  whole  poetic  imagery  of  the  Hebrew 
Scriptures  bears  ample  évidence.      In  the  langnage  of  their 
writero,  the  mountains  are  molten,  they  quake  and  fall  down  at 
the  présence  of  the  Deity,  when  the  melting  fire  bnrneth.    The 
fury  of  his  wrath  is  poure.i  forth  like  fire  ;  he  toucheth  the  hills 
and  they  smoke,  while  fire  and  sulphur  come  down  to  destroy 
the  doomed  oities  of  the  plain,  whose  fonndation  is  a  molten 
flood.     Not  less  does  the  poetry  and  the  mythology  of  Greeoe 
and  of  Bome  bear  the  impress  of  the  nether  realm  of  flre  in 
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wbichtko  Tolcano  and  the  earthqaake  hâve  tbeir  Beat,  and  theîr 
inÛaence  is  conspicuons  thronghoat  tbe  Imaginative  literatnre 
and  tbe  religions  système  of  tbe  Indo-Earopean  nations,  wbose 
contact  witb  thèse  terrible  manifestations  of  nnseen  forces 
beypnd  tbeir  foresight  or  control,  conld  not  fail  to  act  strongly 
ou  tbeir  moral  and  intellectnal  development,  wbich  wonld  bave 
doabtless  presented  very  différent  phases  bad  the  early  home  of 
thèse  races  been  the  Aastralian  or  tbe  eastern  side  of  tbe 
American  continent,  wbere  volcanoes  are  nnknown,  and  tbe 
earthqaake  is  scarcely  felt.' 

Besides  tbe  great  région  jast  indicated,  mast  be  mentioned 
that  of  onr  own  Pacific  slope,  from  Faegia  to  Aliaska,  from 
whenco  along  tbe  eastern  shore  of  Asia,  a  Une  of  volcanic  aoti- 
vity  extends  to  tbe  terrible  barning  mountains  of  tbe  Indian 
archipelago.  Yolcanic  islands  are  widely  scattered  over  tbe 
Pacific  basin,  and  volcanoes  bam  amidst  tbe  tbick-ribbed  ice 
of  the  Antarctic  continent.  The  Atlantic  area  is  in  like  man- 
ner  marked  by  volcanic  islands  from  Jan  Mayen  and  Iceland 
to  the  Canaries,  the  Azores,  and  tbe  Caribbean  islands,  and 
sontbward  to  Ascension,  St.  Helena,  and  Tristan  d'Acnnba. 

The  continents,  witb  tbe  exception  of  tbe  two  areas  already 

defined,  présent  no  évidences  of  modem  volcanic  action,  and  tbe 

régions  of  ancient  volcanic  activity,  as  shown  by  .the  présence 

of  great  outbnrsts  of  emptive  rocks,  are  not  less  limited  and 

circniDScnbed.     In  northern  Europe,  tbe  chain  of  tbe  lirais,  an 

area  in  central  Qermany,  and  one  in  tbe  British  islands  axe 

apparent,  and  in  Nortb  America  there  appear  to  bave  been 

bat  two  volcanic  régions  in  tbe  paleozoio  period — one  in  tbe 

basin  of  Lake  Superior,  and  another,  wbich  may  be  described  as 

occurring  along  either  side  of  tbe  Apallacbian  chain  to  tbe 

>ortb-east,  inclnding  ther  valleys  of  tbe  lower  St.  Lawrence, 

Lake   Cbamplain,   tbe   Hndson   and  Connecticnt  rivers,  and 

extending  stÛl  farther  sontbward.    The  stady  of  tbo  varions 

emptive  rocks  of  tbis  région  shows  that  volcanic  activity  in 

différent,  parts  of  it  was  prolonged  from  the  beginning  of  tbe 

paleozoio  period  till  after  its  close. 

Having  thns  before  ns  the  principal  facts  in  tbe  bistory  of 
volcanoes,  we  may  proceed  to  notice  tbe  varions  théories  from 
time  to  time  pat  forward  to  acconnt  for  them.  Tbe  first  and 
most  obvions  notion  is  that  of  combustion,  and  we  find  early 
writers  supposing  that  volcanoes  might  be  dne  to  tbe  barning 
of  coal,  bitnmen,  or  salphar.  As  juster  ideas  were  acqaired  of 
tbe  nature  of  combustion,  and  tbe  necessity  of  a  supply  of  air 
for  its  maintenance,  other  obemical  agencies  were  invoked  as 
tbe  probable  source  of  internai  fire.  Lemery  snggested  tbe 
oxidation  of  snlpburets  in  tbe  présence  of  water  ;  and  tbe  bril- 
liant  discovery  by  Davy,  in  the  eartbs  and  alkalies,  of  metallic 
bases  wbich  décompose  water  witb  great  violence,  and  even  witb 
the  phenomena  of  combustion,  gave  rise  to  tbe  so-called  obe- 
mical theory  of  volcanoes,  wbich  bas  found  its  defenders  down 
to  oar  own  time.  Tbis  theory  supposes  that  tbe  interior  of 
tbe  globe  consista  of  tbe  metallic  bases  of  eartbs  and  alkalies, 
wbich  are  oxidized  by  tbe  graduai  access  of  the  ocean's  water, 
with  tbe  production  of  intense  beat,  causing  tbe  fusion  of  tbe 
resalting  oxides,  wbich  constitute  lavas  and  emptive  rocks.  The 
chemical  objections  wbich  may  be  urged  against  tbis  theory  are 
nnmerouB»  and  to  my  mind  insuperable  ;  in  addition  to  wbich 
it  may  be  added  that  it  fiails  to  explain  tbe  facts  oonnected 
wiih  tbe  past  and  présent  distribution  of  volcanoes,  and  is  in 
disaccord  witb  those  views  of  the  early  condition  of  tbe  globe 
most  in  harmony  with  tbe  déductions  of  modem  astronomy, 
ph jsies,  and  chemistry. 

1  Compare  iha  fine  tincs  of  Pope,  ia  the  "  Bsmj  on  Mtn,"  where,  of  enper- 
Btitiotiy  tbe  poet  »mjt  :— 

*'  Bhs,  'mid  the  lightning's  glare,  the  thander's  sonad, 
Whfle  fooked  the  carthqneke,  end  while  roUed  the  groand<- 
8he  teaght  the  prood  to  hend,  the  weak  to  praj, 
To  Powere  onfcen  end  mightier  fer  thaa  thej  ; 
8he,  'mid  tlM  rending  earth  end  bureting  eUee, 
Bew  gode  deiceDd  end  flendi  infernal  riae  ; 
Hère  fized  the  balefal,  there  the  bleet  abodeA^ 
Tear  made  her  deyile,  aad  weék  hope  her  goda." 


I  need  not  bere  repeat  tbe  arguments  in  faveur  of  tbe  theory 
wbich  supposes  our  earth  to  be  a  cooling  globe,  wbich  bas 
passed  through  varions  stages,  from  an  unoondensed  nebulous 
mass  to  a  liquid,  and  finally  to  its  présent  solid  condition,  witb 
a  cold  exterior  ;  nor  to  the  évidences  of  a  regularly  increasing 
température  as  we  descend  into  its  crust,  from  wbich  it  is  con- 
cluded  that  at  a  deptb  of  a  few  miles  a  beat  of  ignition  would 
be  attained.  If  we  suppose  that  tbe  solidification  of  the  once 
liquid  globe  to  bave  begun  at  tbe  surface,  wbich  became  thus 
covered  witb  a  feebly  conducting  crust,  it  would  not  be  difficuit 
to  admit,  as  some  imagine,  a  still  liquid  centre,  surrounded  by 
a  sbell  of  congealed  matter  upon  wbich  are  spread  tbe  sedi- 
mentary  strata.  Yarious  and  independent  arguments  from  tbe 
phenomena  of  procession,  from  tbe  theory  of  tbe  tides/and  from 
tbe  crushing  weight  of  mountain  masses  like  tbe  Himalayan, 
bave,  bowever,  been  brought  against  tbis  bypothesis  of  a  tbin 
crust  resting  upon  a  liquid  centre,  and  in  addition  to  thèse 
another  important  one  of  a  différent  order.  Judging  from  tbe 
known  properties  of  the  rocks  with  wbich  we  are  acquainted, 
solidification  sbould  commence  not  at  tbe  surface  but  at  tbe 
centre  of  tbe  liquid  globe,  a  process  wbich  would  moreover  be 
favoured  by  tbe  influence  of  pressure.  This  augmente  tbe 
melting  température  of  matters  wbich,  like  tbe  rocks  and  most 
otber  solids,  become  less  dense  when  melted,  while  on  the  other 
band  it  reduces  tbe  melting  point  of  those  wbich,  like  ice» 
become  more  dense  by  fusion.  Pressure,  moreover,  it  may  be 
mentioned  in  this  connection,  increases  tbe  solvent  power  of 
water  for  most  bodies,  wbose  solution  may  be  described  as  a 
kind  of  melting  down  witb  water  into  a  compound  wbose 
density  is  greater  than  that  of  tbe  mean  of  its  constituents  ; 
tbe  importance  of  tbis  point  will  appear  farther  on.  Tbe  theory 
deduced  from  tbe  above  considérations,  and  adopted  by  Hopkins 
and  by  Sorope,  is  briefly  as  follows  : — tbe  eartb's  centre  is 
solid,  thougb  still  retaining  nearly  tbe  bigh  température  at 
wbich  it  became  solid.  At  an  advanced  stage  in  tbe  solidifying 
process  tbe  remaining  envelope  of  fused  matter  became  viscid, 
80  that  the  descent  from  tbe  surface  of  tbe  beavier  partides» 
cooled  by  radiation  was  prevented,  and  a  crust  formed,  through 
wbich  cooling  bas  since  gone  on  very  slowly.  There  were  thus 
left  between  tbis  crust  and  tbe  solid  nocleus,  portions  of  yet 
unsolidified  matter  (or  even  perhaps,  as  snggested  by  Scrope,  a 
continuons  sheet),  and  it  is  in  tbe  existence  of  tbis  stratum,  or 
of  lakes  of  uncongealed  matter,  that  we  are  to  find  an  explana- 
tion  of  ail  tbe  phenomena  of  volcanoes  and  eartbquakes,  of 
élévation  and  subsidence,  and  of  tbe  movements  wbich  resuit 
in  tbe  formation  of  mountain  chains,  as  ingeniously  set  fortb 
by  Mr.  Shaler.  Tbe  slow  contraction  of  tbe  gradually  cooling 
globe,  a  most  important  agency  in  the  latter  phenomena,  is 
evidently  not  excluded  by  tbis  bypothesis.  It  may  be  added 
that  a  similar  structure  of  the  globe,  viz.,  a  solid  nucleus  and  a 
solid  crust,  separated  from  each  otber  by  a  liquid  stratum,  was 
long  ago  Buggested  by  Halley  in  order  to  explain  tbe  pheno- 
mena of  teiTestrial  magnctism.  Scrope  bas  oompleted  tbis 
bypothesis  by  tbe  suggestion  that  variations  in  tension  or  pres- 
sure may  cause  portions  of  matter  beneatb  tbe  surface  to  pass 
from  solid  to  liquid,  or  from  a  liquid  to  a  solid  state,  and  in 
this  way  belp  us  to  explain  tbe  local  and  tbcf  temporary  nature 
of  volcanic  activity. — Lecture  recentîy  delivered. 


ON  THE   DIFFERENT   METHODS   OF   MBASUBING 

MICROSCOPICAL  OBJECTS. 

MEMOm  BY  COUNT  A.  P.  CASTRACANB  d'  ANTELMINELLI. 

In  Two  Pauts. — Part  II. 

TAKE,  for  example,  for  observation  a  Diatom  inthe 
shape  of  a  boat,  in  wbich  tbe  central  nodule  is  seen 
to  be  dilated  transversely,  and  I  recognize  it  as  a 
StaurmieU  Phœnicenteron  (Ebrbg.).    The  valves  of 
tbis  diatom  are  oraamented  witb  very  fine  pioniliform  striœ. 
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and  rows  of  granules.  I  wish  to  know  their  thicknesB  or  the 
nnmber  of  them  which  correspond  to  a  millimëtre.  For  that 
parpose:  Ist,  I  adapt  to  the  microscope  a  micrometer  eye- 
piece  ;  2nd,  I  cause  the  division  to  be  superimposed  on  the 
lines  of  the  Stauroneis,  exactlj  combining  one  of  them  with 
one  of  the  divisions  ;  3rd,  I  oonnt  the  strisB  comprised  between 
five  divisions  of  the  micrometer,  and  find  they  are  exactly 
eight.  I  ought  now  to  ascertain  the  value  of  a  unit  in  the 
division  of  the  eyepiece,  and  I  obtain  it  by  substituting  for  the 
préparation  placed  under  the  microscope  an  objective  micro- 
meter, that  is  to  say,  a  millimètre  divided  into  a  hundred  parts, 
and  eut  on  a  thin  glass  ;  and  recognizing  that  in  the  magni- 
fying  power  used  forty-nine  divisions  of  the  eyepiece  oorre- 
sponded  to  six  hundred th  s  of  a  millimètre,  I  establish  the  pro- 
liortion  :  49  :  0-66 ""^  ::!:«.  Thence a; =<>'V»»= 0-001224"^, 
\«hich  is  the  value  of  a  unit  in  our  case.  Now,  since  eight  was 
the  number  of  the  strios  which  were  counted  in  âve  nuits  of 
the  ocular  micrometer,  we  onght  to  say  :  if  in  5  x  0*001224  "*™ 
there  are  eight  striœ,  how  many  are  there  in  one  millimètre  P 
And  the  final  resuit  will  be  coosâmm  =1307.  Whence  the 
stries  of  the  Stauroneis  Phœnicentei'on  are  of  such  fineness  that 
1,307  of  them  are  contaîned  in  a  millimètre. 

Although  such  a  method  of  taking  small  measures  may  be 
correct  in  theory,  and  in  most  cases  is  found  the  most  practical, 
yet  in  many  circumstances  of  recognizing  the  fincst  détails  it 
becomes  a  difficult  and  uncertain  mèthod.  And  this  is  specially 
the  case  when  one  has  to  do  with  the  most  difficult  DiatomacesD, 
the  study  of  which  requires  the  most  powerful  objectives,  and 
the  most  accurate  direction  of  the  illumination.  Any  one  who 
has  familiarized  himself  with  the  study  of  thèse  can  well  bear 
me  witness  how  the  perception  of  very  fine  striœ  requires  a 
sustained  tension  of  the  visual  faculty,  io  that  one  frequently 
hésitâtes,  and  it  is  not  always  possible  to  recognize  without 
hésitation  and  with  certainty  the  number  of  very  minute  striœ 
which  may  be  confined  in  an  interval  which,  relatively  to  the 
magnifying  power  used,  and  to  the  infinité  smallness  of  the 
détails,  appears  considérable.  Such  an  inconvenience  I  hâve 
been  able  partly  to  obviate  by  the  use  of  variable  eyepiece 
micrometers.  I  hâve  two  of  thèse,  one  with  cobweb  lines,  con- 
structed  by  Nachet,  of  Paris,  the  other  with  variable  points  by 
Hartuack  ;  the  two  lines  or  threads  of  the  first  and  the  two 
points  of  the  second  are  separated  from  each  other  to  a  given 
distance,  which  is  determined  in  the  first  place  by  comparison 
with  an  objective  micrometer.  The  Diatom  being  placed  in  the 
middle  of  the  field  of  vision  under  the  variable  micrometer,  the 
number  of  striœ  is  determined,  either  at  one  glance  or  by  very 
slowly  advancing  one  of  the  lines  or  one  of  the  points,  and 
fixing  ail  the  attention  on  the  point  or  line  in  motion,  and  on 
the  Crossing  made  successively  by  the  striœ,  from  which  it  is 
possible  to  détermine  the  number. 

But  still,  this  method  présents  a  grave  difficulty  in  the  oscil- 
lation which  is  inevitably  communicated  to  the  instruments,  so 
that  more  striœ  seem  to  pass  before  or  behind  the  movable  point  : 
80  that  hère  again  I  find  myself  in  uncertainty  and  in  the  fear 
of  erring.  Such  difficulties  cannot  be  overcome  otherwise  than 
by  rendering  the  eyepiece  micrometer  independent  of  the  body 
of  the  microscope,  by  fitting  to  it  a  supporting  foot  distinct 
from  the  mounting  in  question.  In  the  absence  of  such  an 
arrangement,  when  I  am  about  to  occupy  myself  with  the  Dia- 
tomaceœ,  which  are  most  difficult,  on  account  of  the  extrême 
delicacy  of  the  striation  with  which  thoy  are  adomed,  ï  usually 
approach  the  two  points  of  Hartnack's  micrometer  very  close, 
80  as  to  be  able  to  indude  iu  the  interval  only  one  or  two  striœ 
which  I  judge  I  can  easily  keep  within  view.  Afberwards  I 
substitute  for  the  microscopic  preparatipn,  in  the  plane  of  the 
object-holder,  the  objective  micrometer,  with  the  micrometer 
eut  on  the  glass,  with  the  caméra  lucida  ;  I  draw  the  interval 
between  the  two  points,  and  that  of  a  hundredth  of  a  millimètre 
magnified  in  the  microscope,  and  by  observing  the  number  of 
times  that  the  latter  is  greater  than  the  former,  and  multiply- 
îng  it  by  the  number  of  striœ  observed  between  the  two  points. 


I  obtain  the  number  of  striœ  contained  in  one  hundredth  of  a 
millimètre,  and  consequently  the  number  contained  in  a  milli- 
mètre. 

AU  thèse  Systems  certainly  give  an  approximate  idea  of  the 
measures,  but  we  cannot  expect  from  them  an  exact  and  précise 
détermination,  .and  this  so  much  the  more  in  proportion  as  the 
basis  of  the  calculation  may  be  smaller, — seeiug  that  any  error 
there  may  be  in  the  first  place,  though  only  of  a  fraction  of  a 
stria  by  being  multiplied  as  many  times  as  the  smallest  space 
is  comprised  in  the  measnre  of  the  millimètre  magnified  in  the 
microscope,  may  amount  to  a  sufficiently  notable  différence 
from  the  truth.  And  this  I  think  may  be  the  origin  of  the 
différences  in  the  number  of  the  striœ  which  are  observed  in 
the  Diatomaceœ  of  the  most  distinguished  micrographers,  who 
purposely  and  specially,  or  only  accidentally,  bave  occnpied 
themselves  with  the  Diatomaceœ,  in  order  to  the  détermination 
of  the  speoies  to  which  they  belong.  Having,  however,  pro- 
posed  to  occupy  myself  principally  with  the  study  of  this  in- 
teresting  class  of  organisms,  I  was  led  to  think  of  some  method 
which,  by  facilitating  the  opération,  would  lead  me  to  a  moro 
exact  estimation,  rendering  it  not  only  possible,  but  relatively 
easy,  to  count  the  striœ,  and  in  conséquence  détermine  their 
sizes  and  that  of  their  intervais. 

Such  a  method  I  find  in  the  habituai  use  of  photo-micro- 
graphy,  by  which  means  I  reproduce  the  différent  forme  which 
présent  themselves  in  my  researches.  Having  proposed  to 
myself  to  edit  a  most  complète  photographie  monograph  of  the 
whole  order  of  the  Diatomaceœ,  in  which  I  hâve  up  to  the 
présent  time  induded  nearly  a  thonsand  types,  I  adopted  the 
magnifying  power  of  535  diameters  for  the  reproduction  of 
thèse,  so  that  I  could  keep  an  approximate  account  of  thtf 
relation  of  size  between  one  type  and  another.  The  images 
which  I  obtain  directly,  and  which  are  usually  called  by  photo- 
graphers,  négatives,  from  which  I  print  off  so  many  identical 
proofs,  are  obtained  on  plates  of  glass.  Thèse  présent  with  the 
greatest  fineness  and  fidelity,ndt  only  the  formof  the  Diatomaceœ, 
but  even  the  finest  détails,  which  can  only  be  perceived  with 
doubt  and  great  trouble  when  observing  them  directly  under  tho 
microscope.  Would  that  we  could  obtain  equally  fine  results 
in  the  positive  which  is  printed  on  paper,  and  which,  by  the 
imperfection  of  the  surface  presenting  small  asperities  of  elevated 
and  depressed  points,  does  not  perfectly  and  equally  adhère  to 
the  glass  of  the  négative,  and  is  far  from  presenting  the  same 
degree  of  fineness  I  Having  thus  at  my  disposition  the  most 
faithful  and  authentio  représentation  of  the  Diatomaceœ  on  a 
plate  of  glass,  I  direct  my  attention  to  this,  and  on  it  I  foUow 
the  enumeration  of  the  striœ.  To  faciiitate  the  enumeration  I 
count  the  lines  which  correspond  to  a  hundredth  of  a  millimètre, 
multiplied  five  hundred  and  thirty-five  times,  and  I  see  how 
many  lines  are  included  in  a  space  of  the  négative  equal  to 
5*35°^™.  This  measure,  eut  on  a  thin  metallic  plate  and  placed 
on  the  négative  or  matrix,  gives  the  greatest  facility  for 
obtaining  the  number  which,  multiplied  by  a  hupdred,  will 
give  as  the  final  resuit,  the  précise  number  of  striœ,  or  rows  of 
dots,  which  cover  the  valves  of  the  Diatomaceœ. 

Those,  however,  who  are  not  able  to  bave  recourse  to  photo- 
micrography,  which  also  offers  the  incalculable  advantago  of 
giving,  as  it  were,  an  authentic  reproduction  of  the  o^'ects 
under  study,  in  order  to  be  as  near  as  possible  to  the  truth, 
ought  to  hâve  recourse  to  repeated  measurements  according  to 
différent  methods,  assuming  for  the  final  resuit,  the  mean 
number  obtained  by  the  repeated  opérations. — JPaper  read  hefore 
the  Quekett  Chth,  Nov.  26th. 


Meteorio  Iron  Fallen  on  the  CoUina  di  Brianza  (Milanese 
Territory). — ^The  Chemical  News  states  that  Dr.  Hanaofer  has  made 
a  carefnl  analysia  of  a  pieoe  of  this  vexy  large  météorite,  about  the 
origin  of  which  some  donbt  haa  eziated.  *  The  speoifto  gravity  of  this 
material  is  7' 596  ;  it  does  not  oontain  snlphur  or  ohromiom,  and  was 
found  to  oonsist,  in  100  parts— of  iron,  91*1  ;  niokel,  7'7  ;  phosphorus, 
0*3 ;  oobalt,  02 ;  and  traoes  of  carbon. 
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ADDITIONS  XO  THE  MENAOEBIE  OF  THE  ZOOLOOICÂL  GABDENS,  BEOENTS  PASE. 

Avm  Dteembtr  26tA,  1869,  <o  Jonuory  %th,  1870. 


DUe. 

ITtlM. 

Conntry. 

How  oUalned. 

Where  plaoed  in  Oardens. 

1869. 
Dec.  30 

1870. 
Jan.     3 

4 

5 
6 

8 

* 

1 

1  Common  Badge»  (Mêles  taxus)  S 

1  Bonnet  Monkey  (Macaona  ladiatas)  S 
1  Fig-tailed  HLonkiss  (Maoaoïui  nemee- 

trinas)  $ 
1  Gaînea  Baboon  (Cynooeplialiu  papio)  S 
1  Stimii>-tailed  lizard  CIVaohydoBaiinis 

rngoBUB) 
1  Temminok'B  Tragopan  (Ceriornia  Tem- 

minoVdi) 
1  Great  Northern  Diver  (Colymbna  gla- 

oialiR) 
CoUeotion  of  Fish  Ova  

British  Islands 

Continental  India . . . 
Java , 

Deposited  bySirV.  A.  Brooke,Bart,F.Z.S. 
Preaented  by  B.  S.  Eirby.  Eaq 

Small  Mammal  Honse 

Monkey-honse 
Ditto 

Ditto 
Beptile-honse 

Pheasantry 

Fish-honse 

Ditto 

Cattle  Sheds 

Anteater*s-honse 

Preaented  by  Lient.  Codrington  Hall,  B.N. 
Presented  by  Mr.  Hart 

West  Afrioa 

New  Holland    

China    

British  Ishinds 

Presented  by  Dr.  E.  L.  Mosae,  B.N.     ... 
Deposited  byB.  Swinhoe,  Eaq.,  F.Z.S. 
Preaented  by  A.  B.  Hnnt.  Eaa 

Presented  by  F.  T.  Bnokland,  Esq.,  F.Z.S. 
Deposited  by  W.  C.  Herring,  Esq.,F.Z.S. 
Presented  by  H.  H.  Gideon,  Esq 

1  American  Bison  (Bison  Amerioanns)  $ 
1  JayanCheTTotain(TragDlasJayanions) 

ê 

North  America 

Java 

e  Kala. 


THE  HARMONY  OF  OOLOUR  AND  MUSIO. 

BT  W.  P.  BABB£TT,  P.CS. 

k  in  thifi  division  of  onr  snbject  that  we  fiod  a  wide- 
Bpread  and  taoit  acceptance  of  the  analogy  of  ligbt 
and  Sound.  We  instinctively  criticise  in  like  terme 
the  Works  of  a  painter  and  a  musiciaii.  We  speak 
of  the  harmonions  blending  of  colonrs  in  a  piotare,  as  we  do  of 
the  chords  in  a  mnsical  composition.  We  compare,  apparently 
withont  reason,  the  order  of  colonrs  in  a  rainbow  to  the  notes 
of  the  gamnt.  Like  Locke's  blind  man  who  said  scarlet  was 
to  him  as  the  deep  sonnd  of  a  tmmpet,  we  think  of  red  as  a 
low  note,  of  bine  as  a  high  one.  We  find,  as  a  rnle,  that  good 
tasie  in  art  gœs  hand-in-hand  with  good  taste  in  music  ;  hence 
a  large  nnmber  of  eminent  painters  hâve  been  excellent  mn- 
sicians.^  Ail  this  points  to  Ûie  fact  that  pleasnre  given  to  the 
eye  or  ear  evokes  similar  mental  impressions. 

Now  the  question  arises,  Has  ^1  this  œsthetic  oneness  of 
colonr  and  music  any  physical  fonndation,  over  and  above  that 
gênerai  analogy  we  hâve  so  far  traced  between  light  and  sonnd  P 
We  beliere  the  following  considérations  will  show  not  only  that 
it  bas  Bome  fonnâation,  but  that  the  analogy  is  far  more 
wonderfal  than  has  hitherto  been  snspected. 

Let  us  take  as  onr  standard  of  colonrs  the  séries  given  by 
the  disintegration  of  white  light,  the  so-caUed  spedrum.  As 
onr  standard  of  mnsical  notes  let  ns  take  the  natnral  or  diatonic 
BcoLe.  We  may  jnstly  compare  the  two  :  for  the  former  embraces 
ail  poesdble  gradations  of  simple  colonrs,  and  the  latter  a  similar 
gradation  of  notes  of  yarying  pitch. 

Farther,  the  succession  of  colonrs  in  the  spectmm  is  perfectly 
harmonious  to  the  eye.  Their  invariable  order  is  red,  orange, 
yellowy  green,  blue,  indigo,  violet.  Any  other  arrangement  of 
thèse  oolours  is  less  enjoyable.  Lîkewise  the  saccession  of  notes 
in  the  soale  is  the  most  agreeable  that  can  be  fonnd.  The 
order  is  0,  D,  E,  F,  G,  A,  B.'  Any  attempt  to  ascend  or 
descend  the  entire  scale  by  another  order  is  disagreeable.  The 
order  of  colonrs  given  in  the  spectmm  is  exactiy  the  order  of 
InminouB  wave-lengths,  decreasing  from  red  to  violet.  The 
order  of  notes  in  the  scale  is  also  exactl  j  the  order  of  sonorous 
wave-lengths,  decreasing  from  G  to  B. 

The  interval  of  wave«lengths  embraced  between  the  extrême 
calonrs  of  the  visible  spectmm  is  ordinarily  as  the  ratio  of 
1 :  0*57,  corresponding  to  the  interval  known  as  a  seventh  in 
mnsie.  But  Ôie  writer  is  well  informed  that,  by  proper  means, 
forther  limits  can  be  seen — ^viz.,  îtom  what  is  known  as  the 


>  Oadttbg  maay  Hviog  paiatan  of  wbom  thii  ii  tms.  it  ii  iiiffleiflBt  to  ntma 
TÎBtorraSto,  Caneoi,  SilTator  Bom,  Domeniohino,  GaidolUni,  Leoaardo  dft  Yincij 
i«d  SabMi  abo  ia  lald  to  hsTO  been  pMnonately  fond  of  mano. 

*  Tbe  fart  tliat  Kewton  ww  teren  ooloon  in  the  ■peetnun,  and  there  are  wren 
notée  îa  the  eoale,  ia  onJy  an  eecident;  the  nnmber  of  eolonn,  or  tinte,  entirely 
depeada  eathejttdfineat  of  the  obeerrer. 


solar  line  A  to  the  solar  line  L.^  The  wave-length  of  A  is 
76,  and  of  L  is  88  hundred-thousandths  of  a  millimètre,  or  as 
the  ratio  of  1 :  0*50,  corresponding  to  the  interval  of  an  octave 
in  music,  or  just  the  range  of  the  scale. 

Arbitrarily  placing  G  under  the  colour  of  the  solar  line  A, 
viz.,  a  deep  brownish  red,  then  the  octave  higher  of  G  would 
fall  under  whatever  colour  is  found  at  the  solar  line  L — viz.,  a 
lavender  grey.  Now  comes  this  important  question — ^Are  the 
intermediate  colonrs  of  the  spectrum  produced  by  vibrations 
that  bear  a  definite  ratio  to  the  vibrations  giving  rise  to  the 
intermediate  notes  of  the  scale  P  According  to  our  knowledge 
up  to  this  time,  apparently  not. 

In  an  ingénions  little  work  by  Dr.  Macdonàld,  before  alluded 
to,  an  attempt  bas  been  made  to  establîsh  this  analogy  indi- 
rectly  ;^  but  if  direct  comparison  fails,  it  is  useless  to  push  the 
matter  farther.  Newton  himself  songht  for  this  analogy 
between  note  and  colonrs,  but  he  only  found  the  relative  spaces 
occupied  by  each  colour  in  the  spectmm  to  be  similar  to  the 
relative  intervais  of  musical  notes.  This  is,  obviously,  a  false 
analogy.  We  must  compare  wave-lengths  of  light  with  wave- 
lengths  of  Sound  ;  not,  of  course,  their  aotual  lengths,  but  the 
ratio  of  one  to  the  other. 

Until  very  recently  it  has  been  impossible  to  do  this  accu- 
rately.  New  maps  of  wave-lengths  of  the  différent  parts  of  the 
spectmm  hâve,  however,  of  late  appeared.*  Let  us  reduce  the 
newest  and  best  déterminations  of  wave-lengths  to  a  common 
ratio,  and  compare  the  resuit  with  the  wave-lengths  of  the 
notes  of  the  scale  reduced  to  the  same  ratio.  Hère  are  the 
limits  of  wave-lengths  of  the  différent  colonrs  of  the  spectmm  as 
most  carefully  determined  by  Prof.  Listing.^  In  the  third 
column  the  writer  has  added  the  mean  wave-length  of  each 
colonr,  and  in  the  fourth  column  the  ratio  of  one  colour  to 
another,  taking  the  mean  wave-length  of  red  as  100. 

Taslx  of  Wavx-lxnotbb  or  Coloubs  in  thb  Spxctbum. 


WÂTa-UHATHa  :  iv  HzLLxovxBa  ov  â  MzixniinB. 


/ 

Kame.  Limit. 

Bed   728  to  647 

Orange  647  to  586 

YeUow  586  to  535 

Oreen    535  to  492 

Bine 492  to  455 

Indigo   455  to  424 

Violet    424  to  897 


Meen. 
685 
616 
560 
513 
478 
439 
410 


Betio. 

100 
89 
81 
75 
69 
64 
60 


*  Thie  is  on  the  anthoritr  of  Mr.  Oxookea,  who  hae  on  faToarable  oeoetioai  teen 
the  ■peetoiim  eztendiag  this  length,  wbere  a  qnaits  trein  of  lenses  and  prisms  was 
emplôjed. 

«  It  is  a  pity  this  broofaore  of  Dr.  Maodoaald'i  is  so  d  sfifured  bj  its  typosrephj. 
It  is  also  too  speeolatife  and  dogmatio. 

>  The  most  reoent  br  Thalen.  TnmaeUMÊ  of  BowqI  SoeiHg  «f  Upiola,  Srd 
Séries,  Tol.Ti.;  tSbo  JtnmalêÊ  de  Ckimie  tt  iê  Fkjfriqitê,  Oet,  IdM. 

*  Fof gendorff's  Annalm,  toI.  oxzzI.  p.  964. 
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Hère  nezlr  is  a  table  giving  the  middle  noies  of  the  scale, 
their  ware-leDgths  and  their  réduction  to  a  common  ratio, 
taldng  C  as  100. 

Table  of  Wave-lengths  of  Notes  of  Scale. 


Name. 
C 

Wave-length  in  ioohM. 
52       

Batio. 
100 

D 

E 

F 

46*     

....; 42          

39       

89 

80 

75 

G 

35       

67 

A 

31       

60 

B 

C.    

27*     

26       

53 

50 

Patting  togcther  the  two  ratios,  the  following  remarkable 
correspondence  at  once  cornes  ont  : — 

Batio  of  Wave-lengths   of   Notes  compabed  to  Batio    of 

Wave-lengths  of  Colours. 


Notet. 
C... 
D.... 
E.... 
F.... 
G.... 
A.... 
B.... 
C... 


Batio.  Coloara.  Batio. 

100     Red         100 

89     Orange    89 

80     TeUow    81 

75     Green      75 

67     Bine  and  indigo  (mean)    67 

60     Violet      00 

53     [Ultraviolet   53] 

50     [Obscnre 50] 


Assamlng  the  note  C  to  correspond  with  the  colon r  red,  then 
we  find  D  exactij  corresponds  to  orange,  E  to  yellow,  and  F 
to  green.  Blue  and  indigo,  beiog  diffîcnlt  to  localize,  or  even 
distingnish  in  the  spectrum,  thej  are  put  together  :  their  mean 
ezactly  corresponds  to  the  note  G.  Violet  wonld  then  exactly 
correspond  to  the  ratio  given  bj  the  note  A.  The  colours 
having  now  ceased,  the  idéal  position  of  B  and  the  npper  C  in 
the  spectrum  are  calcnlated  from  the  musical  ratios.  This 
coincidence,  as  unexpected  as  it  is  perfect,  is  represented  in  the 
two  upper  figures  on  the  plate. 

Had  space  permitted,  we  should  hâve  ventured  to  trace  ont 
to  some  extent  this  common  harmony  of  colour  and  sound.  Ali 
we  can  do  is  to  point  ont  a  few  suggestions  that  occur  at  once. 

Every  one  knows  that  the  juxtaposition  of  two  colours  nearly 
alike  is  bad,  and  it  is  well  known  that  two  adjacent  notes  of 
the  scale  sounded  together  produce  discord.  Selecting  and 
sounding  together  two  différent  notes  we  may  produce  either 
discord  or  harmony  ;  so  with  the  juxtaposition  of  certain 
colours,  either  pleasurable  or  painfnl  effects  are  prodnced.  Tbus 
— the  notes  D  and  E,  together,  are  bad  ;  so  are  orange  and 
yellow  when  contrasted.  C  and  G  harmonize  perfectly,  so  do 
red  and  bine.  G  and  F  is  an  excellent  interval,  bo  is  the  com- 
bination  of  red  and  green.  Now  on  referring  to  the  plate,  it 
will  be  seen  that  the  foregoing  notes  exactly  underlie  those  very 
colours  that  we  hâve  jiamed  with  them. 

But,  further,  it  is  possible  to  obtain  a  real  optical  expression 
of  the  musical  intervals.^  By  reflecting  a  beam  of  light  from 
one  vibrating  tuning  fork  to  another  placed  at  right  angles, 
curves  of  light  are  obtained,  which  vary  according  to  the  com- 
bination  of  forks  we  sélect.  The  most  perfect  harmony,  viz., 
two  notes  in  unison,  gives  the  simplest  curve — a  circle.  The 
next  most  hamonious  interval,  an  octave  and  its  fundamental 
note,  gives  the  figure  of  8  ;  the  next,  the  interval  of  a  fifth, 
gives  a  more  complète  figure,  and  so  on,  the  complexity 
augmenting  as  the  concord  lessens. 

A  musical  chord  thus  becomes  both  a  représentative  picture 
and  an  acoustic  painting,  whilst  the  musical  scale  is  literally  a 
rainbow  of  sound.  It  is  hardly  too  much  to  say  that  we  might 
possibly  translate  into  a  musical  melody  a  sunset,  a  fiower,  or  a 
painting  by  a  Rnbens  or  a  Raphaël.® 

But  hère  let  us  check  our  imagination.  We  hâve  through- 
ont  the  foregoing  article  endeavoured  to  avoid  overstating  the 
analogy.     Let  us  now  be  careful  lest  we  become  victims  of  the 


7  Firtt  aooomplithed  hj  M.  Liasajoiif. 

■  On  thia  rabjeot  an  able  artide,  hj  Hr,  C.  8«th  Bmitb,  rtOBnfXr  appeared  in  the 
SuUder, 


"  idoîa  iribtu"  lest  we  strîve  to  impose  on  l^ature  a  greater 
degree  of  simplicity  than  her  facls  will  justify. — Quarterly 
Journal  of  Science, 


ORIGINAL  COMMUNICATIONS. 

[Under   thia   hoad   we   propose  to    publish  Papera  oonminnioated 
apeoially  to  the  pagea  of  thia  Joomal.] 


THE  RELATION  BETWEEÎT  THE  PHYSIOAL  FORCES 
AND  THE  PHENOMENA  OF  VITALITY. 

BT    C.    STANILAKD    WAKE,    F.A.8.L. 

In  Two  Fabts. — Pabt  II. 

HE  key  to  the  difficnlty  as  to  the  relation  between  the 
physical  and  the  vital  forces  is  to  be  found  in  the 
existence  of  the  organism.  Given  this,  plus  the 
physical  forces  (if  their  divorce  can  be  supposed), 
and,  under  ordinary  conditions,  the  phenomena  of  vitality  are 
the  result  ;  while,  if  the  organic  character  be  sabtracted  from 
the  matter  of  the  organism,  the  physical  forces  are  found  to 
be  présent.  Thus  stated,  it  is  évident  that  the  vital  force  and 
the  physical  forces  differ  only  in  the  présence  or  absence  of  the 
organism  as  such.  If  it  were  not  so,  it  would  be  diffîcnlt  to 
understand  what  is  meant^  by  the  loss  of  vitality,  or  the  death 
of  organized  matter.  If  the  vital  force  is  neither  a  phase  of 
the  physical  forces,  nor  capable  of  being  resolved  into  them,  it 
must  be  absolu tely  annihilated  at  death — a  result  which  may 
well  lead  Frofessor  Helmholtz  to  say  that  the  hypothesis  of  a 
vital  force  is  "  in  direct  opposition  to  the  law  of  conservation 
of  force."  As  we  cannot  conceive  any  force  to  be  really  lost  or 
annihilated,  and  as  the  vital  force  can  only  continue  to  exist 
afber  the  destruction  of  the  matter  which  it  vitalized,  as  phy- 
sical force,  it  must  always  hâve  been  only  a  spécial  phase  of 
the  latter,  and  capable  at  any  time  of  being  resolved  into  it. 
Nevertheless,  as  we  hâve  seen,  the  organism  can  never  be  pro- 
dnced by  the  mère  action  of  the  physical  forces,  although  it 
cannot  be  doubted  that  the  action  of  thèse  forces  is  essential  to 
the  maintenance  of  vitality.  According  to  Mr.  Grove's  view, 
indeed,  life  is  the  result  of  the  comhined  action  of  the  physical 
forces.  But,  as  Dr.  Beale  truly  remarks,  '*  We  may  hâve  any 
and  ail  modes  of  force  without  life.  Life,  therefore,  involves 
something  besides  force,  and  is  something  différent  from  it."^ 
This  something  is,  nevertheless,  merely  the  organism  itself,  the 
opération  of  which  reduces  ail  the  physical  forces  into  that 
spécial  force  to  which  its  vitality  is  due. 

It  has  been  shown  that  at  death  vital  force  is  resolved  into 
physical  force.  This  is  required  by  the  doctrine  of  the  Con- 
servation of  Force.  The  same  process  is,  however,  continuallj 
going  on  in  the  body  of  the  living  organism,  as  is  well  shown  by 
the  change  which  germinal  matter  undergoes  in  hecomiug  formed 
mater ial.  It  is  évident  that  this  result,  as  described  by  Dr. 
Beale,  cannot  be  reached  without  an  accompanying  change  of 
force.  The  inanimate  pabulum,  whose  éléments,  when  it  haa 
arrived  at  the  living  centre,  are  couverted  into  the  germinal 
matter,  has,  in  the  very  process,  had  its  forces  converted  into 
the  vital  force.  On  the  other  hand,  when  germinal  matter 
loses  its  spécial  character,  and  as  material  becomes  gradualiy 
formed,  the  vital  force  is  resolved  again  into  the  forces  which 
were  exhibited  by  the  pabulum  from  which  the  germinal  matter 
was  elaborated  ;  or  at  least  into  forces  as  nearly  like  them  as 
the  différence  between  the  inorganic  form  of  the  pabulum  and 
the  organized  formed  material  will  allow.  Owing  to  this  dif- 
férence, the  forces  into  which  the  vital  force  is  thus  resolved 
are  not  exactly  the  same  as  those  of  inorganic  matter.  Formed 
material  not  only  undergoes  "  varions  physical  and  chemical 
changes  nnder  the  influence  of  beat,  moisture,  oxygen,"  &c,, 
but  it  posBessee  certain  remarkable  properties  due  to  "  the 

^  FrotopUuwi,  p.  9. 
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changes  wbicli  had  been  bronght  abont  wbOe  ibis  matter 
ezisted  in  tbe  antécédent  or  living  state."^  Snch  are  tbe  irri- 
tahiUty  and  coniractiUty  wbicb  are  cbaracteristio  of  nervons 
and  muBcnlar  tissne,  and  whicb  mnst,  therefore,  be  merelj  tbe 
resolt  of  tbe  action  of  tbe  ordinary  pbysical  forces  on  tbe 
formed  material  of  tbe  organism.  Thèse  properties  maj  pro- 
bablj  be  regarded  as  intermediate  conditions,  wbicb,  as  tbey  bave 
originated  in  tbe  action  of  tbe  vital  force,  so  tbey  tbemselves 
give  lise  daring  tbeir  action  to  tbe  pbysical  forces  proper.  It 
may  be  tbat  in  tbis  action  we  bave  a  cbief  source  of  tbe  beat 
generated  so  plentifully  in  tbe  animal  body. 

According  to  tbis  view,  irritability  and  coniraciiliiy  wonld 
seem  to  be  differentiations  of  tbe  vital  force,  tbese  properties 
tbemselves  becoming  resolved  into  beat  and  tbe  otber  pbysical 
forces.  It  sbonld  not  be  lost  sight  of,  bowever,  tbat  force  is 
merely  a  property  of  matter — essentîàl,  no  donbt,  bnt  still  a 
property  wbicb,  if  matter  conld  be  annibilated,  wonld  also  be 
destroyed — and  tberefore  tbe  formed  material  wbicb  exbibits 
irritability  and  contractility  may  be  said  to  be  specializations 
of  tbe  living  matter  itself.  Hence,  tbere  can  bardly  be  tbe 
absolnte  différence  between  germinal  matter  and  formed  matei*ial 
wbicb  Dr.  Bealo  sapposes.  It  is  inconsistent  to  say  tbat 
"  matter  may  be  more  or  less  perfectly  or  imperfectly  formed," 
and  yet  tbat  "  tbe  transition  from  one  state  into  tbe  otber  is 
Budden  and  abrupt."  ^  If  matter  is  imperfectly  formed,  it  mnst 
be  in  an  intermediate  state  between  tbe  germinal  and  tbe  formed 
condition.  Until  it  actually  becomes  formed  matter  it  cannot 
be  said  to  be  really  dead,  and  unless  it  is  dead  it  must  be  living, 
and  tberefore  germinal,  altboagb  in  a  transitional  and  merely 
semi-vital  state.  It  is  in  tbis  state,  donbtless,  tbat  contractility 
and  irritahiliiy  sbow  tbemselves  as  tbe  differentiations  of  tbe 
germinal  force,  wbose  pbenomena  are  tbe  vital  ones  of  growtb, 
spontaneous  movement,  and  formation. 

It  is  necessary  to  remember  tbat  tbe  pbenomena  of  growtb, 
spontaneous  movement,  and  formation  belong  essentially  to  tbe 
organic  body  aa.a  whole,  wbereas  contractility  and  irritability 
are  tbe  properties  of  spécial  tissnes.  It  is  very  probable, 
tberefore,  tbat  tbe  simple  organisme  wbicb  display  only  tbe 
first-named  pbenomena  possess  some  property  wbicb  may  be 
referred  to  every  portion  of  tbeir  snbstance,  and  one,  moreover, 
wbich  bas  a  certain  relation  to  tbose  properties  of  tbe  formed 
material  to  wbicb  tbe  germinal  matter  bas  given  rise.  Such  a 
property  we  bave  in  tbat  gênerai  sensibilUy,  or  power  of  récep- 
tion of  external  impressions,  wbicb  would  appear  to  be  abso- 
Intely  essential  to  tbe  exhibition  of  tbe  spécial  pbenomena  of 
vitality.  It  is,  in  fact,  tbis  gênerai  senaibility  wbicb  }s  after- 
wards  specialized,  so  as  to  give  rise  to  tbe  pbenomena  of  tbe 
several  sensé  organs,  acting  by  means  of  tbe  irritability  of  tbe 
nervons  System.  The  way  is  thus  prepared  for  a  yet  bigher 
generalization.  The  bigher  animais  and  man  bimself,  notwith- 
stanàing  tbe  complex  vital  pbenomena  tbey  présent,  possess,  as 
orgaoisms,  tbe  same  functions  of  growtb,  spontaneous  movement, 
and  formation  as  tbe  primitive  germinal  matter  exbibits. 
Thèse  are  still  tbe  functions  of  tbe  organism  as  a  whole,  tbe 
spécial  tissnes  and  organs  of  tbe  body  having  tbeir  spécial 
properties  and  functions.  The  most  important  of  thèse  organs 
is  tbe  seat  of  thoughi,  and  tbe  question  arises  wbether 
mental  action  is  a  mode  of  force. 

It  must  not  be  forgotten,  even  in  relation  to  thonght  itself, 
tbat  forces  are  simply  tbe  energy  of  matter,  and  tbat  tbey  can 
differ  only  in  tbe  same  ratio  as  tbe  forms  of  matter  to  whicb  tbey 
belong  differ  among  tbemselves.  When  several  forms  of  matter 
do  thus  differ,  tbe  forces  acting  in  them  must  also  sbow  a  dif- 
férence of  pbenomena,  and  it  is  on  tbis  gronnd.  tbat  tbere  is 
no  difficnlty  in  believing  tbat  tbe  vital  force  of  tbe  organic 
germinal  matter  may  be  merely  a  synthesis  of  tbe  pbysical 
forces  of  inorganic  matter,  or  tbat  thèse  forces  arise  from  a 
reeolation  of  tbe  vital  force.  When,  tberefore,  tbe  simple  ger- 
minal matter  takes  on  itself  a  more  eomplex  form,  tbat  of  tbe 
animal  organism,  let  ns  say,  tbere  must  be  a  relative  change  in 
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tbe  pbenomena  exhibited  by  tbe  activity  of  its  spécial  phase  of 
vitality.  Tbere  is  tbe  same  growtb,  spontaneous  movement, 
and  formation  of  tbe  organism  as  a  whole  ;  but  tbere  is  also 
necessarily  a  differentiation  of  tbe  property  of  gênerai  sensi- 
bility  whicb  is  at  the  root  of  ail  germinal  action.  Tbis  dif- 
ferentiation is  dépendent  on  tbe  development  of  the  nervous 
System,  and  as  sensibility  itself  dépends  for  its  exercise  on 
the  excitement  of  external  média,  tbe  more  specialized  become 
the  means  of  receiving  impressions  from  such  média,  tbe  more 
differentiated  must  the  pbenomena  of  sensibility  tbemselves 
become.  Hence,  we  find  tbat  as  tbe  organs  of  spécial  sensé 
are  developed,  so  is  tbe  activity  of  the  principle  of  sensibility 
increased,  and  its  phénoménal  résulte  in  external  action  mul- 
tiplied.  Bnt  pari  passu  with  the  development  of  the  organs  of 
spécial  sensé,  tbere  is  a  concentration  of  the  organs  wbicb 
receive  the  impressions  resulting  from  the  action  of  external 
forces.  Thèse  organs,  tbe  nervous  ganglions,  lose  tbeir  force 
by  isolation,  and  gain  vastly  in  power  when  concentrated. 
This  shows  itself  in  the  ^adual  évolution  of  intelligence  out  of 
instinct,  wbich  takes  place  as  tbe  nervous  ganglions  are  thus 
brought  together,  and  the  organs  of  spécial  sensé  developed. 
When  the  ganglions  are  concentrated,  as  in  tbe  brain,  instinct 
gives  place  to  thonght,  the  phénoménal  development  of  wbicb 
proceeds  in  equal  ratio  with  the  increase  in  the  size  or  com- 
plexity  in  structure  of  the  brain.  Tbe  value  of  the  organs  of 
spécial  sensé  in  relation  to  thonght  is  seen  in  the  directive  in- 
fluence tbey  exert  over  the  action  resulting  from  it.  Thèse 
organs  act  as  so  many  avenues  thx^ugh  wbich  external  média 
force  tbemselves  into  contact  with  the  internai  sensibility  con- 
centrated in  tbe  ganglions  of  tbe  brain,  and  tbey  guide  the 
thinking  organ  in  the  action  resulting  from  such  contact.  Tbese 
conclusions  appear  to  be  legitimate  inferences  from  the  position 
already  establisbed  of  the  possession  by  the  simple  germinal 
matter  of  the  property  of  général  sensibility.  Tbis  properly  is 
gênerai  in  its  action,  because  it  bas  no  spécial  organs  throngh 
whicb  it  can  be  influenced,  and  by  whicb  it  can  guide  its 
activity  ;  and  it  is  wealc,  because  it  bas  no  spécial  nervous 
centres  in  wbicb  its  power  can  be  concentrated.  Given  tbese 
further  developments  of  structure,  bowever,  and  the  gênerai 
sensibility  becomes  specialized,  and  finally  differentiated  into 
thonght.  Tbat  tbis  explanation  is  correct  is  évident  from  the 
fact  tbat  the  resulting  action  is  in  ail  cases  tbe  same,  wbether 
the  organism  be  tbat  of  the  simple  germinal  Amœba  or  tbat  of 
tbe  anthropoid  ape.  The  pbenomena  exhibited  by  tbese 
organisms  are  tbose  of  growth,  spontaneous  movement,  and 
formation,  whicb  we  bave  seen  to  be  cbaracteristic  of  simple 
germinal  matter,  and  to  tbese  may  be  referred  ail  the  actions 
of  animal  life,  except  tbose  conneoted  with  reproduction,  whicb, 
bowever,  can  be  explained  by  application  of  the  prinoiples 
already  establisbed.  The  only  conclusion  we  can  arrive  at  is, 
tberefore,  tbat,  as  genei'cd  sensibiUty  is  the  simple  phase  of  tbe 
vital  force  exhibited  by  germinal  matter,  so  thou^ght  is  tho 
differentiated  form  of  the  same  force  actively  operating  in  and 
throngh  the  specializedformof  such  matter  exhibited  by  thebrain. 
Tbe  question  as  to  the  origin  of  the  organdc  form,  whicb  is 
absolutely  essential  to  the  exhibition  of  thèse  varions  pbeno- 
mena, is  yet  unanswered.  Intimately  connected  wiÛi  tbis 
subjeot  is  tbe  relation  between  tbe  simple  thonght,  wbich  is 
displayed  by  many  members  of  the  animal  kingdom,  and  tbe 
bigher  mental  pbenomena  distinctive  of  man,  and  the  origin  of 
man's  superior  intellectnality.  The  discussion  of  thèse  matters 
would,  bowever,  occupy  too  much  spaco,  and  it  must  be  reserved 
for  a  future  occasion. 


Bunting  of  a  Shooting  Star.— M.  Silbermann,  according  to  tbe 
Studenty  observed  a  bolide,  about  as  big  as  Jupiter,  trayerse  the 
Great  Bear  on  lltb  Koy.  at  lOh.  55m.  (in  Paris).  Part  of  its  oonrse 
was  straight,  and  part  sinnons.  It  swelled  ont  to  three  times  the 
size  of  Yenns,  notioeably  diminished  its  velooity,  and  threw  ont 
spaiks  in  àll  directions.  At  fint  thia  bolide  was  blnish  white  :  alter 
tbe  partial  explosion,  it  was  not  bigger,  and  icaxoelj  so  bright  as 
Mars,  and  its  velooity  was  more  than  tiipled. 
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INSTRUMENTS  FOR  METEOROLOGICAL  OBSERVA- 
TIONS DUEIHG  BALLOON  ASCBHTS. 
■N  the  splendid  volame — Voyage»  Aérieiu — wbicli  we 
reuntlynoticed,  Sfr.  Gloisher  givsB  a  detailed  account 
of  the  inatramants  employed  hj  him  duriag  bis 
balloon  asceaU,  and  deaoribët  how  he  Brranges  them 
on  a  spécial  table,  as  figared  above.  Aa  it  may  b«  niefal 
to  Bome  of  onr  meteorological  Teadara  to  be  acqnainted  vith 
th«  plan  adopted  by  Mr.  Qlaûher,  wa  give  tha  foUoiriDg 
explanation  of  ibe  illnatration,  borrowed  from  M.  Hacfaette's 
bandsoms  rolame.  At  tfae  eitTeme  left  (fig.  1],  are  seen  tbe  vet 
and  dry  bulb  thermometer  nnited.  Tbe  cône  of  tbe  wat-bntb 
(fîg.  10)  hai  been  lifled  asida  to  ahow  bow  tbe  bnlb  ïb  moiatened 
throngfa  tfae  aecent  of  tbe  ffatar  by  capillary  attraction.  Pig.  2 
»  Danieirs  bygrometeri  3  û  tbe  mercurial  barometer;  4  ia 
tbe  Bobir  tfaennometer,  witb  blockened  bnlb  ;  5  shows  a  pair  of 
tfaermometers,  dry  and  wet,  oon&ectod  nith  an  aapîrator,  seen 
beneath  ;  6  îb  a  black-bnlb  thermometer,  in  a  glui  tnba  and 
tn  vocuo,  and  eipoeed  to  tha  aan'a  rays  ;  7  ie  a  small  aneroid 
barometer  ;  8  is  an  aïoeedingly  ddicate  tbermometar,  with  a 
gridirOD-sbaped  bnlb — tbîa  bolb  îs  employed  to  increase  tba 
eenûbility  of  tbe  instrument  i  9  is  Begnanlt'a  bygromet«r;  10 
ia  tbe  cône  of  tbe  bulb  of  tbe  wet  thermometer;  11  ia  tbe 
TeBsel  of  water  for  tbe  same  instrameet;  12  ia  a  small  bottle 
of  water  for  réserve  ;  13  is  a  small  magnetio  compatis  ;  14  is  a 
sbroDometer  ;  15  and  16  are  two  stopcocks  oonnacted  with 
tbe  aapirator  ;  17  ia  a  bottle  of  ether  to  be  nsed  for  Begnanlt'a 
hygrometer  ;  18,  a  hand-lens  îot  rcAding  the  différent  instru- 
ments ;  19,  tbe  lower  part  of  the  raerconal  barometer,  provided 


with  a  connterpoise  to  keep  it  vertical  ;  20,  aapîrator,  or 
bellows,  plased  ao  tbit  it  can  be  worked  witb  tbe  font  ;  21,  a 
magoet  and  armatare  ;  22,  thermometric-indei  (P)  ;  23,  a  fîeld- 

gi™. 

Ali  the  instraments,  says  Mr.  Olaisher,  are  bateaed  to  tbe 
table  witb  bita  of  oord,  and  not  screws,  so  that  tbey  maj  be 
cDt  and  removed  at  a  moment's  notioe.  The  table  itself  ia 
supported  by  a  strong  rope,  and  ït  is  made  fast,  wben  tbe 
TOyagers  are  abont  to  descend,  to  preTent  it  awinging  aboat  and 
doiog  mbehîef.  As  aoon  aa  it  is  determined  to  descend,  Mr. 
Olaiafaer  commences  catting  the  cords  af  tbe  instruments,  and 
tbrowing  the  latter  pell-mell  into  a  baaket  ËUed  with  tow,  to  that 
tbey  are  aeldom  iDJared,  sare  when  tiie  abockof  landingiavery 
sevare  indeed. 


THB  MATTERHOBN. 


TBE  SCBVI  OV  TSE  TEKBIXLB  ACdDBNT  10  ettOUBS  lOtlSian  VS 

1865. 
INOTHEB  monntaiD,  with  a  toothed  or  dentelated 
peak,  is  Mont  Genin,  whioh  overlooke  botb  tbe 
Prench  and  the  Italîan  alopea  of  the  great  Alpine 
range.  Thia  [eee  page  43],  the  Matterbom  of  tbe 
Qermana  and  the  Monte  SilTÏo  of  the  Italiana,  forma  the  domi- 
nant mass  of  tbe  Pennine  ohain  aboat  forty  miles  E.NJI.  of 
Mont  Blanc,  and  between  the  Yalais  of  Switurland  and  tbe 
Yal  d'Aosta  in  Piedmont.  Abore  an  nnbroken  Une  of  eteel* 
bine  glaciers  11,000  fL  higb,  it  reon  an  almoet  inaooeaaîUe 
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THE    MATTEEHORN,    IN   THE    PENNINE    ALPS. 


oMûk  of  look  ta  a  total  eleratîon  of  14^36  ft,  formin;  one 
of  the  grandest  memoriala  erar  raised  b;  Omnipotence  ta  îta 
ovn  bononr. 

In  1865  the  «mqneit  of  thïs  vir^n  lammit  waa  attempted 
bj  loat  EogUsh  tonriats,  bat  tbeîr  enterprise  terminated  îu  a 
nuUacholy  catutrophe.  It  nai  ou  tbe  15th  of  Jaly  that  Lord 
Doo^oa,  if  ewrs.  Hadow,  Hadson,  and  Whjmper,  accompanied 
lij  thre«  gaidM,  nudertook  thU  perilona  adrentare.  Thej  snc* 
eeeded  îo  gaining  tba  inmiait,  and  after  remaining  there  tome 
time  they  began  tbe  d««cent,  each  peraon  beiag  fastaned  to  tbe 
otksr  hj  a  ]ong  rope.  On  aniritig  at  a  pMuliarlj  dangerous 
portioa  of  tbe  jonroe;  Mr.  Hadow  loat  bii  footing.     He  fell, 


aad  ÎQ  bÎB  fall  dragged  down  hia  companionB.  Tba  gnîde  wbo 
came  laat,  nith  his  pôle,  liad  jnst  time  to  futea  tbe  end  of  tbe 
rope  roand  a  projectitig  crag.  UabappUj  tbe  weight  of  the 
foar  pereoiie  in  advance  oanaed  the  rope  to  break  between  tbe 
tbird  aad,  fonrtb  of  tbe  partj.  Ur.  Wkyinper  alone  wae  MTed. 
Oar  tbree  ooantrjpien,  and  one  of  tbe  guidée  wbo  led  the  maj, 
weie  precipitated  from  rock  to  rook  from  a  beigbt  of  npwaida 
of  3,000  feet. — Earth  tmd  Sea,'^  by  Lonia  rignier. 


I  Th«  •ditOT  of  tha  «oit  bM  npradSHd  tba  « 
paârad  tu  Iha  Timn,  and  wa  somneDd  tt 
aMB  ft.-~lD.  B.  O. 
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REVIEWS   OF-  BOOKS. 

The  Anatomy  and  Pkysiology  of  the  BloW'fly  {Musca  vormioria, 
Linn.)*  A  Monograph,  By  Benjamin  T.  Lowne,  M.R.O.S. 
London  :  Yan  Voorat.     1870. 

AYSjÎW  years  ago  Mr.  James  Samnelson  pnblislied  a  little 
book  entitled  The  Earth-worm  and  the  House-fly,  in 
which  he  gave  an  ontline  sketch  of  thèse  two— rshall  we  call 
them  domestic  animais  P  Bat  the  work  was  very  popnlar,  and 
while  it  gave  such  an  acconnt  as  might  be  gathered  from  the 
leadiDg  English  text-books  on  comparative  anatomy,  it  con- 
tained  no  original  observations,  and  was  in  ail  respects  a 
pnrely  popnlar  treatise.  In  the  admirable  monograph  before  ns 
Mr.  B.  T.  Lowne,  who  is  par  excellence  our  English  anthority  on 
the  anatomy  of  the  genus  of  two-winged  insects,  to.whichhe 
has  devoted  his  attention,  has  provided  ns  with  one 
of  the  most  complète  scientific  historiés  which  hâve  ever 
been  issned  on  any  one  animal,  if  we  except  the  well-known 
instances  of  the  Privet-moth  and  the  Cockchafer,  with  which 
the  names  of  Lyonnet  and  Straus-Dorckheim  are  immortally 
associated.  To  an  outsider,  who  knew  little  of  what  the  in- 
dustry  and  patience  of  the  zootomist  are,  a  work  like  this  must 
be  a  perfect  pnzzle  ;  and,  indecd,  it  mnst  appear  as  if  a  great 
deal  of  the  matter,  like  the  German's  camel,  was  evolved  oat 
of  the  moral  consciousness  of  the  anthor.  But  to  the  biologist, 
who  knows  how  mnch  has  been  already  achieved  and  how 
mnch  still  remains  to  be  known,  this  work  of  Mr.  Lowne's  will 
be  prized  as  a  treatise  which  is  not  only  the  f ail  est  and  most 
comprehensive  on  its  little  snbject,  bat  as  one  which,  when 
Mr.  Lowne  has  passed  away  from  us,  will  be,  for  the  zoologist, 
a  classio  volume. 

It  mnst  not  be  gathered  from  our  remarks  that  the  book 
before  us  is  one  which  cannot  be  read  as  pleasantly  hj  the 
amateur  as  by  the  working  naturalist.  In  order  to  provide 
against  this,  Mr.  Lowne  has  written  an  introdactory  description 
of  the  gênerai  anatomy  of  Insecta,  and  thus  those  nnfamiliar 
with  the  structure  of  the  typical  insect  will  fînd  much  to 
inform  them.  To  give  even  an  abstract  of  what  the  author  has 
done  in  dealing  with  the  anatomy  of  the  Blow-ây  would  be 
impossible,  since  he  goes  through  the  various  pystems  of 
organs  categorically,  and  under  each  section  gives  us  his 
own  original  researches,  an  analysis  of  the  views  of  foreign 
workcrs,  and  a  beantifully  engraved,  and  sometimcs  coloured, 
copperplate,  delineating  the  différent  structures,  according  to 
spécimens  in  his  own  possession. 

Our  readers  will  be,  perhaps,  most  familiar  with  the  pro- 
boscis  of  the  blow-fly,  as  it  is  a  very  common  microscopic  test- 
object  for  low  powers  ;  we  commend  them,  therefore,  to  the  part 
of  Mr.  Lowne*8  work  where  this  is  described.  They  will  find 
that  it  is  not  the  simple  apparatus  they  before  imagined,  and 
further,  they  will  learn  the  use  and  construction  of  several 
parts  of  the  proboscis  which,  to  the  eyes  of  mère  "  raount«rs  " 
appear  as  useless.  The  coloured  plate  of  this  organ  is  a  won- 
derful  pièce  of  anatomical  drawing.  The  following  hints  on 
the  method  of  preparing  the  proboscis  for  the  microscope  will 
be  read  with  interest  : — "  There  îs  no  better  method  of  exa- 
mining  the  proboscis,  in  order  to  attain  a  gênerai  idea  of  its 
stracture  and  functions,  than  by  observing  that  of  a  living  fly 
wbilst  in  action.  This  may  be  conveniently  done  by  inclosiog 
the  insect  in  a  live-box  with  a  very  few  spots  of  syrap  on  the 
thin  glass-cover,  and  illuminating  it  from  above.  This  method 
was  first  snggested  by  the  late  Richard  Beck.  Another  very 
good  way  of  ezamining  the  entire  organ  is  to  take  a  recently 
killed  ây,  exsert  the  proboscis  by  pressing  on  the  thorax,  aud 
tie  its  base,  to  keep  it  extended.  It  may  then  be  examined  dry, 
or  monnted  in  glycérine,  in  which  it  becomes  a  very  beautiful 
object,  when  it  has  soaked  in  that  médium  a  suffîcient  time  to 
become  transparent,  especially  if  illumiuated  by  a  black-spot 
lens,  as  recommended  by  Mr.  Suffolk.  This  method  is  sabject 
to  the  grave  objection  that  spécimens  bo  prepared  are  nnnatarally 


tumid,  and  assume  an  appearance  quite  unlike  that  natural  to 
the  organ.  Sections  of  the  proboscis  made  with  a  lancet,  or 
the  entire  organ  eut  off  and  monnted  in  glycérine,  are  the  most 
instructive  spécimens,  and  are  the  only  means  of  making  ont 
the  minute  anatomy  of  the  part,  Those  required  to  show  the 
distribution  of  nerves  should  first  be  hardened  in  spirit  or 
chromic  acid.  Nu  mérous  récent  spécimens  should  be  examined, 
as  well  as  monnted  spécimens.  Mr.  Topping's  well-known  and 
beautiful  préparation  only  exhibits  the  chitinous  parts,  and 
the  mentum  is  eut  away  in  order  that  the  lobes  may  lie  flat  : 
although  most  nseful  as  a  means  of  examining  the  strnctare 
of  the  false  trachéal  canals  and  the  teeth,  the  relations  of  the 
parts  are  so  altered  by  pressure  that  some  cannot  be  made  ont 
at  ail.  Ali  the  hard  parts  may  be  seen  in  situ  by  treating  the 
whole  head  with  the  extended  proboscis  in  the  manner  already 
recommended  for  examining  the  integument  of  the  head  ;  but 
it  is  very  difficult  to  mount  a  perfect  spécimen,  as  the  lobes  of 
the  proboscis  usually  collapse."  The  part  of  Mr.  Lowne' s 
work  which  is  the  most  valuable  is  that  which  relates  to  de- 
velopment.  The  observations  are  quite  original  ;  and  thongh 
they  do  not  complète  the  subject,  are  most  valuable,  and  will, 
we  trust,  soon  be  supplemented  by  further  investigations  on  the 
part  of  the  author. 

Faraday  as  a  Diecoverer,     By  John  Tyndàll.     New  Edition. 

London  :  Longmans.     1870. 

AFITTING  pendant— or  rather  should  we  not  say  PrefaceP— 
to  the  noble  work  on  Faraday's  Life  and  Letters  is  this 
biography  by  Professor  Tyndall.  In  the  two  volumes  which 
we  recently  notîced,  Dr.  Bence  Jones  has  given  us  the  history 
of  Faraday's  relations  to  society  and  the  domestic  cirde.  In 
the  work  now  before  us,  Dr.  Tyndall  traces  the  scientifio 
career  of  the  great  physicist  ;  shows  us  how  one  of  his  grand 
discoveries  led  to  another  ;  in  fact,  gives  ns  the  evolution-sketch 
of  the  philosophie  opérations  of  Faraday's  mind.  In  the  work 
edited  by  Dr.  Jones,  Faraday,  for  the  most  part, tells  his  own  taie. 
In  the  work  of  Dr.  Tyndall  we  hâve  a  memoir  by  a  master-hand, 
in  ontline  to  be  sure,  but  in  those  broad,  bold  outlines  which  the 
old  painters  traced  in  their  cartoons,  leaviug  us  a  picture  which, 
though  a  sketch,  is  yet  more  precious  than  many  pictures  and  far 
above  most.  As  this  is  a  new  édition,  it  is  hardly  necessary  for  ns 
to  do  more  than  refer  to  its  publication,  and  to  point  ont  that 
it  contains  a  correction  regarding  Faraday's  and  WoUaston's 
relation  to  the  discovery  of  magnetic  rotation.  Wollaston's 
idea  was  to  make  the  wire  carrying  a  current  rotate  round  its 
own  axis — an  idea  aflerwards  realized  by  the  celebrated  Ampère. 
Faraday's  discovery  was  to  make  the  wire  carrying  the  current 
revolve  round  the  pôle  of  a  magnet,  and  the  reverse. 

The  Connection  hetween  Chemical  Constitution  and  PhysiO' 
logîcaî  Action,  Part  II.  By  Dr.  A.  Crum  Bkown  and 
Dr.  Thomas  R.  Fraser.     Edinburgh  :  Neil  &  Co.     1869. 

THIS  is  the  second  part  of  Drs.  Brown  and  Fraaer's  remark- 
able  researches  on  the  relation  between  the  chemical 
composition  of  certain  substances  and  their  effect  on  the  animal 
body,  and  it  deals  with  the  physiological  action  of  the  ammo- 
nium bases  derived  from  atropia  and  conia.  The  results  of 
the  numerous  experiments  described  by  the  authors  are  most 
remarkable.  They  show  that  the  substitution  compounds  of 
the  alkaloids,  like  those  of  strychnia,  possess  qualities  of 
their  own  exclusively,  and  differ  materially  from  the  original 
alkaloids.  Further,  they  prove  in  regard  to  conia,  that  pré- 
parations from  différent  sources  had  very  différent  strengths — 
an  nnusual  thing  with  alkaloids. 
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tectuur.  Met  500  in  den  tekst  gedrukte  figuren.  3e  afl.  Gugel 
(Engen).  (Ile  afdeeling,  le  afl.).  Amhem.  ïs.  An.  Nijhoff  en  Zoon. 
Imp.  80.  (blz.  126-288  met  1  geUth.  plaat  en  in  den  tekts  gedrukte 
houtgrav.).  Pro  compl.  bij  inteek.  16  fl. 

Handboek  der  Minéralogie,  ten  gebruike  bij  het  middlelbaar  en  hooger 
onderwijs.  le  deel.  Met  11  steendrukplaten.  Heys  van  Zouteveen 
(H.  Hartogh).  Tiel.  H.  C.  A.  Campagne.  8^.  (10  en  252  bis.  met  11 
gelith.  platen.)  3  fl.  60  cts.  Compl.  in  2  deelen.  * 


CORRESPONDENCE. 


It  ia  diatinotly  to  be  borne  in  xnind  that  ve  do  not,  by  inserting  l«iten,  convey 
any  opinion  favourable  to  tbeir  contenta.  We  open  our  colamna  to  ail,  without 
leaningf  to  any  ;  and  thua  snpply  a  channel  for  the  pablieation  of  opiniona  of 
ail  ahadea. 

Ko  notice  whaterer  will  be  taken  of  anooymona  oommnnicationa. 

We  oannot  nndertake  to  retom  rejeoted  commnnicationa. 


On  THE  Geolooy  of  North-eastern  America. — From  Prof. 

Sterry  Hunt. 

Sir, — In  y  our  journal  of  Nov.  8  (p.  482),  arereprinted  some  remarks 
of  mine  on  the  Geology  of  North-eastern  America,  which  are  but  a 
reporteras  notes  of  an  unwritten  communication  made  by  me  at  the 
meeting  of  the  American  Association  for  the  Advancement  of  Science 
at  Salem,  Massachusetts,  in  August  last,  on  the  occasion  of  exhibiting 
a  large  geological  map  of  North-eastern  America,  recently  published 
by  the  Geological  Snrvey  of  Canada,  under  the  direction  of  Sir  William 
Logan.  My  observations  there  reported  with  regard  to  granités  were 
made  with  référence  to  a  paper  read  a  little  while  previous  on  the 
geology  of  New  Brunswick  and  Maine,  by  Messrs.  Bailey  and  Matthew, 
and  I  said  with  regard  to  the  so-oalled  granités  of  a  certain  area  that 
they  were  undoubtedly  indigenons  rocks,  i.e.,  granitoid  gneisses  of 
sedimentary  origin,  while  at  the  same  time  I  carefully  excepted  other 
granités  of  the  vicinity,  which  are  as  clearly  unstratified  eruptive 
rocks.  My  remarks  on  the  crystalline  felspathio  strata  overlying 
fossiliferons  Devonian  beds  in  New  Brunswick  had  référence  to  the 
same  paper,  and  were  predicted  upon  the  supposed  identification  of 
certain  organic  forme  there  referred  to.  Subséquent  observations, 
however,  make  it  probable  that  thèse  fossiliferons  beds  are  of  Upper 
Silnrian  âge  instead  of  being  the  équivalents  of  the  Devonian 
(Dadozylon)  sandstone.  Save  this  little  correction  the  facts  remain 
essentially  the  same. 

My  ohief  objcct  in  writing  is,  however,  to  call  attention  to  tho 
statement  theu  made  and  given  in  your  published  note  that  I  was  led, 
on  lithological  grounds,  to  regard  the  gneisses,  near  Newbnryport  and 
Lowell,  in  Massachusetts,  as  of  Laurentian  âge.  Thèse  gneisses,  oftcn 
granitoid  and  syenitic  in  oharacter,  inclose  numerous  beds  of  crystal- 
line limestone,  accompanied  by  serpentine,  hornblende,  scapolite, 
apatite,  spinell,  &o.  My  suggestion  has  led  to  a  search  in  the  lime- 
stones  for  Eozoon  Can^dense^  and  Mr.  Bicknell,  of  Salem,  in  the  AyM' 
rican  Naturalist  for  November,  has  announced  the  discovery  of  this 
oharacteristic  fossil  in  the  serpentic  limestone  of  Newbnryport.*  More 
recently,  the  crystalline  limestone,  holding  serpentine  aad  hornblende, 
at  Chelmsford,  near  Lowell,  has  yielded  me  an  abundance  of  Eozoon 
Canadetise,  Spécimens  of  this,  which  hâve  been  examined  and  verified 
by  Dr.  Dawson,  hâve,  like  that  from  Madoo,  Ontario,  the  oanals  and 
tubuli  of  the  calcareous  skeleton  filled,  not  with  a  silicate,  but  with 
carbonate  of  lime.  The  Eozoon  in  the  limestones  from  Chelmsford  as 
yet  examined,  is  fragmentary,  but  its  structure  is  beautifnlly  pre- 
served. 

Hitherto  the  Laurentian  System  has  not  been  recognized  in  the 
United  States  to  the  east  of  the  valleys  of  tho  Hudson  and  Lake 
Champlain,  but  the  présence  of  a  considérable  area  of  thèse  ancient  rocks 
in  North-eastern  Massachusetts  is  now  rcndered  probable.  The  ex- 
istence at  Marblehead,  on  the  coast  near  Boston,  of  boulders  of  the 
typical  norite  or  labradorite  rock,  which  is  belîeved  to  charactorize  the 
Upper  Laurentian  or  Labrador  séries,  probably  points  to  the  existence 
of  an  outcrop  of  thèse  rocks  in  the  vicinity. 

Montréal^  Dec,  4,  1869.  T.  Stebry  Humt. 


Underground  Température  at  Two  Fsbt. — From  C.  J.  E. 

Sir,— -We  bave  a  fall  from  Ist  December  to  the  6th  of  4",  then  a 
rise  to  the  18th  of  4°  ;  can  thèse  variations  be  oaused  by  the  effect  of 
the  Bun's  rays  ?  Twice  in  December,  1869,  hâve  I  seen  a  heavy  fall 
of  rain,  and  the  next  day  duêt  Hying  in  the  roads,    Haa  any  one  ever 
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1    44* 

2   43"* 

8   42*» 

4  and  5 41° 


28 48*» 

24 42' 

25to27  40" 

28to31   38* 


befoze  Men  mioh  a  thing  P    To-day  (3rd  JantiAry,  1870),  mj  merouiy 
iB  41%  again  a  rifle  of  8^ 

Deoember,  1869. 

6  and  7 40' 

8  and  9 41" 

loto  14  42° 

16tol7  43- 

18to22  44° 

In  Deoember,  1868,  the  température  was  only  obserred  weekly,  it 
was  on  the 

7    48°      I      21  47° 

U    46°      I      28  46° 

Yoore  obediently, 
Havantf  Januuury  3.  C.  J.  E. 


MxTBOBOLoaT  OF  Dbobkbib,  1869.— JProm  P.  B.  Falknbb. 

SiB, — I  hog  to  send  yon  a  tew  particnlan  of  tbe  weatber  of  last 
month,  as  dedaoed  from  observationB  condnoted  by  myaelf  in  tbis 
neigbbonrbood.  The  oiromnatanoes  of  aimospherio  température  and 
moiatuie  refer  to  a  stratnm  of  air  4  ft.  from  the  ground.  The  baro- 
meter  is  335  ft.  above  sea-level.  The  solar  thermometer  bas  its  bnlb 
blaokened  and  inoloeed  in  a  "Taonum"  glaes  ohamber,  at  about  34  ft. 
from  the  gronnd.  The  radiating  thermometer  reste  horizontally  on  a 
table  3  ft.  from  the  gronnd,  and  is  freely  ezposed  to  the  eky  ;  it  ifl 
need  to  measure  the  lowest  température  to  which  unaheltered  végéta- 
tion ia  expoaed  at  night,  near  the  earth'a  surface. 

I  am,  Sir,  yonr  obedient  serrant, 

F.  B.  Falxkbb. 

àpplehy  Qrcmmar  Bchool,  Leieetiershire,  Jan,  8. 

QbKBBAL   BB8X7LT8. 

Hean  maT<fnTim  température  of  air 41*1° 

Mean  minimum  temi>erature  of  air     ••••  29*8" 

Mean  diumal  range  of  température  of  air    11*3° 

Highest  température  of  air,  on  the  18th   53*9° 

Lowest  temi>erature  of  air,  on  the  29th     9*4° 

Total  range  of  température  of  air 44*5° 

Mean  température  of  air > 35*6° 

Hean  température  of  dew-point 83*0° 

Highest  {ohserved)  reading  of  dew-point,  on  the  18 th 49*0° 

Lowest  (f>rohable)  reading  of  dew-point,  on  the  29th 9*0° 

Highest  minimvm  air-temperature  of  24  hours,  on  the  19th  ...  37*4° 

Lowest  maximum  air-temperature  of  24  hours,  on  the  28th  ...  26*0° 

Highest  reading  of  thermometer  at  9  a.m.,  on  the  19th 49*9° 

Lowest  reading  of  thermometer  at  9  a.m.,  on  the  28th   1 7*3° 

Highest  reading  of  " solar"  thermometer,  on  the  29th  740^ 

Lowest  reading  of  radiating  thermometer,  on  the  29th  0*5° 

p[t  is  to  be  obserred  that  thèse  two  extrême  readings  ooourred 
within  the  same  period  of  24  hours.] 

Mean  humidity  of  the  air '91 

Mean  weight  of  water  in  a  cubio  foot  of  air 2*2  grs. 

Mean  height  of  the  barometer  29*456  in. 

Total  obserred  range  of  the  barometer    1*740  in. 

Bainfall    3*420  in. 

Kumber  of  days  on  which  rain  or  snow  f ell     17 

Number  of  f rosty  lûgbts    15 

Number  of  days  that  were  frosty  at  9  a.m 9 

Number  of  days  that  were  froety  throughout 2 

Number  of  days  on  which  the  thermometer  rose  above  45°  7 

Number  of  days  on  which  the  thermometer  rose  above  50°  4 

Number  of  nights  on  which  the  thermometer  f  ell  below  25° 7 

Number  of  nights  on  which  the  thermometer  fell  below  20° S 

Number  of  nights  on  which  the  thermometer  fell  below  15° 2 

Number  of  nights  on  which  the  thermometer  fell  below  10° 1 

In  the  lower  régions  of  the  atmosphère,  sontherly  winds  were  more 
fréquent  than  northerlyin  the  proportion  <tf  8  to  7;  andwesterly 
were  more  fréquent  than  easterly  in  the  proportion  of  5  to  3.  Snow 
fell  on  several  days,  but  the  greatest  falls  were  on  the  22nd  and  the 
27th.  Cloud  was,  generally,  very  prévalent  ;  but  there  was,  perhaps, 
rather  less  f  og  than  is  usually  observed  in  the  month  of  December. 

The  total  rainfall  for  the  year  1869,  bas  been  28*74  in.,  distributed 
as  follows  amongst  the  différent  months  : — 


1869. 
January 
February 
Mazoh  ... 

April 

May 

June 


In. 
2*64 
2*49 
1*89 
2*21 
4*88 
1*20 


1869.  In. 

July 0*71 

August    2*30 

September  3*65 

Ootober    1*23 

November   2*12 

Deoember    8*42 


AuBOBA.  BoBBALis. — Ffom  Thob.  g.  Eloxb. 

SiB, ^An  unusually  fine  auroral  display  was  observed  bere  on  the 

evening  of  the  3rd  inst.  Shortiy  after  six  a  deep  crimson  glow  over- 
■pread  the  northem  tûtj,  and  numerous  streamers,  appaxently  conver- 
gent, shot  up  from  the  horizon:  at  6.20  a  vexy  bright  and  persistent 
ray  in  the  N JI.W.  extended  as  far  as  jS  Draoonis.  A  Inll  then  ensued 
which  lasted  till  6.30,  when  other  streamers,  brighter  than  the  first, 
but  not  so  deddedly  ruddy  in  bue,  sucoeeded  ;  one  of  thèse  bright 
beams  was  at  least  4°  in  breadth,  and  could  be  traoed  to  y  TJnm 
Minoris.  Between  6.80  and  6.40  the  glow  became  more  intense  and 
many  streamers,  altemating  with  dcurh  streaks,  were  noted.  At  6.45  the 
appearance  of  tiie  sky  was  magnifioent,  the  deep  red  glow  f  orming  a 
fine  contrast  with  a  few  scattered  blaok  douds  which  had  drif ted  from 
the  south-west  over  the  northem  horizon.  At  7.5  the  crimson  colour 
gave  place  to  a  subdued  hue  of  oreamy  white,  and  the  streamers  in- 
oreased  in  number  :  a  notable  one  was  remarked  in  the  N.N.W.  at  7.8, 
which  appeared  to  be  about  2°  in  breadth,  and  could  be  traced  through 
Cassiopeia  nearly  to  the  zénith.  At  7.20  the  sky  was  partially  overoast, 
ill-defined  patohes  of  cloud  stretching  aoross  the  northem  quarter  ; 
hetween  thèse  the  glow  assumed  the  deep  crimson  hue  remarked  dnring 
the  early  part  of  the  display,  while  above  and  below  the  amoral  light 
xetained  its  dawnlike  appearance. 

No  traces  of  aroh  or  corona  were  observed,  and  had  it  not  been  for 
the  streamers  the  Aurora  mighthave  been  easily  mistaken  for  a  large 
fire  in  the  neighbourhood. 

The  aximuthal  limita  of  the  glow  were  from  N.W.  to  N.E.,  and  some 
idea  of  its  intensity  may  be  gathered  from  the  faot  that  during  the 
height  of  the  display,  the  light  of  the  brightest  stars,  between  the 
northem  horizon  and  40°  of  altitude,  was  obliterated.  The  glow  con- 
tinued  to  be  visible  tiU  ten  o'dock,  but  no  streamers  were  observed 
after  7.15.  I  am,  ftc., 

Bedford,  Jan.  6.  Thoicas  G.  Elobb. 

Mb.  Mabtik's  "  Migboscopic  Objects." — From  Mb.  J.  H.  Mabtik. 

SiB, — ^I  admire  the  review  of  my  work  for  its  hones^  ;  but  must 
inform  you  that  I  never  set  ont  for  beauty,  or  fineness,  such  as  pco- 
fessional  engravers  use.  My  object'  was  and  Is,  faithfalness,  and 
correct  appréciation  of  the  object. 

Trusting  that  you  will  notice  tbis,  and  kindly  review  the  future 
numbers  in  the  same  honest  spirit,        Faithf uUy  yours, 

Maidsione  and  Mid  Kent  Natwral  History  J.  H.  Mabtin. 

Society,  Jan,  10. 


Tbis  fall  ia  about  4}  in.  in  exoess  of  the  average. 


SiB  W.  Thoxson  versus  Mb.  Mbntbatb. — From  A  Toimo 
*  Bsoikrbb. 

SiB, — Ib  not  Mr.  Menteath  somewhat  hasty  when  be  heads  bis  last 
letter,  "  Sir  William  Thomson  versus  Geology  "  P  If  I  remember 
rightly,  Sir  W.  Thomson  only  assailed  certain  théories  in  geology;  but 
Mr.  Menteath  seems  to  imply  by  tbis,  that  ail  geology  is  oppoeed  to 
bis  opponent,  which  is  the  very  thing  to  be  proved,  and  shonld  not  be 
assumed  at  the  outset.  Mr.  Menteath  speaks  of  "  the  remarkable 
absence  in  greology  of  any  traces  of  a  beginning  :  "  does  tbis  mean  the 
beginning  of  lif  e  P  If  so,  is  it  not  hasty  P  As  we  pass  downwarda  to 
the  older  beds,  we  regularly  lose  the  différent  races  of  planta  and 
animais.  We  leave  mammals  at  the  Trias,  reptiles  among  the  ooal- 
measures,  fishes  fail  us  beyond  the  Upper  SÛurian,  and  when  we  reach 
the  Cambrian  zone  we  find  but  a  few  low  and  scattered  organisms. 

Now,  what  évidence  would  be  held  to  show  a  beginning  P  Surely- 
it  would  be  the  réguler  loss  of  race  after  raoe  of  living  créatures  as  wel 
near  the  older  rocks;  if  a  theorist  dénies  thia  as  an  indication  of  a^ 
beginning,  how  is  it  possible  for  him  to  find  traces  of  any  beginning: 
at  idl  P  If  he  refuses  to  admit  the  testimony  of  the  rocks,  and  still 
persists  in  stating  that  no  beginning  appears,  it  looks  lilce  saying*, 
"Shnt  your  eyes  to  ail  tracée  of  a  beginning,  and  you  will  aee 
none  !  " 

The  regular  dying  ont  of  life  as  we  near  the  earlier  Cambriana  eau. 
not  be  overlooked,  espeoially  when  we  consider  that  their  foreigrn 
équivalents  (the  Huronian  in  Canada  and  the  Swedish  formations)  tell 
the  same  taie  ;  and  that  the  thickness  of  thèse  beds  is  immense.  Sir 
B.  Murchison  bas  shown  that  the  earlier  Cambrians  are  admirably 
adapted  for  preserring  organisms,  and  surely  so  wide-spread  a  pand^ 
of  tife  was  owing  to  some  spécial  cause.  If  the  évidence  of  palœonto. 
logy  is  not  correct  at  tbis  place,  where  in  ail  geology  oan  it  be  relied 
on  P  and  why  do  we  make  use  of  such  terme  as  "  âge  of  repUlea,*' 
"  âge  of  ooal,"  or  such-like  P  * 

Û  the  paudty  of  life  in  the  earlier  beds  be  not  owing  to  the  faot  ^ 
that  comparatively  few  organisms  were  then  in  being,  I  would  aek. 
To  what  was  it  owing  ?  and  can  any  other  cause  capaJ^e  of  bi 
about  such  a  resuit  be  cUa^ly  prov^  to  bave  operated  at  that 

I  know  it  wûl  be  said,  "  The  geological  record  is  too  imperfeot 
Bhow  a  befi^ning,  and  future  searoh  will  probably  find  new  and  older 
races."    But  the  question  is  not  what  geology  might  or  may  ahow,  but 
what  it  reaUy  does  show  ;  and  he  who  appeals  to  geology  oa  it  t«  nou>. 
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mnit  be  aniwered  from  geology  as  it  is  now,  1  shonld  also  wish  to 
know  if  ihe  statement  tliat  the  geological  record  **  may  represont  bat 
a  trifiing  fragment  of  tbe  history  of  the  earth  "  resta  on  definiteproof, 
or  merely  on  mipposition. 

Mr.  Menteath  seemB  to  object  to  any  limit  to  goological  time — I 
Tentnre  to  ask  why  P  ProfesBor  Phillips  oalonlates  the  ago  of  life  on 
the  globe  at  between  thirty-eight  and  ninety-six  millions  of  years  ; 
another  Tery  eminent  geolog^st  estimated  that  ail  the  denndation  tosti- 
fied  to  by  the  strata,  and  the  érosion  of  valleys,  might  hâve  taken 
plaoe  several  times  in  a  hnndred  million  years.  Does  Sir  W.  Thomson 
say  more  ?  and  why  shonld  those  who  are  not  Darwinians  wish  for 
longer  time  than  this  ? 

Does  not  the  rery  form  of  the  earth  lead  ns  to  infer  a  beginning  ? 
I  certainly  do  believe  this  form  was  acqnired  by  consolidation  from  a 
state  of  fnsion,  and  I  do  not  know  how  Mr.  Menteath  can  explain  it 
by  denndation  ;  bat  he  merely  asserts,  and  does  not  proye  this. 

I  pnt  foTward  thèse  yiewi  with  mnch  diffidence,  being  bat  a 
beginner  in  geology  ;  bat  I,  too,  woald  be  encouraged  by  a  hope  of 
striring  for  the  right.    I  inclose  my  name  and  address. 

Yoorstraly,  A  Touno  Bxqinneb. 


SciSNTiriG  Education  fob  Wom km  :  a  Qusbt. — From  MA.  (Camb.). 

SiB, — I  haye  been  asked  by  a  lady  who  reads  Scixntific  Opinion 
to  afloertain  whether  the  Haokney  Soientifio  Association  proyides  lec- 
tures on  soîentific  snbjects,  and  in  case  snch  lectures  are  giyen,  whether 
they  are  open  to  both  sexes. 

8he  also  wishes  to  know  whether,  if  she  yisits  the  Sonth  Eensington 
Maseom,  she  ooold  inspeot,  withont  a  spécial  order,  the  Edacational 
booka  sent  to  that  Mnsenm  by  the  leading  pablishing  firms. 

The  lady  on  whose  behalf  I  make  thèse  inqairies  is  engaged  in  a 
trainîng  sohool  for  goyemesaes,  and  she  wishes  to  know  whetber  the 
CoUege  of  Preoeptors  or  any  other  edacational  body  has  eyer  pnblished 
— ^wlubt  shoald  certainly  be  a  great  boon — a  list  of  really  trnstworthy 
school  books. 

Jan,  5.  M.A.  (Camb.). 

Sailwat  iMPBOYSifXNTB. — From  Samuel  Babbbb. 

SiB,— The  diffioolty  of  effecting  any  improyement  in  railway  manage- 
ment or  maohineiy  seems  to  deter  many,  of  whose  ingenaity  the 
pablio  might  now  be  reaping  the  frait,  from  deyoting  their  attention 
to  the  anbjeot.  The  resôlt  is  so  serions  that  I  yentare  some  f arther 
remarka  on  the  oaase  of  the  miachief . 

The  ohaarge  of  selfishneas  made  against  the  engineers  need  scarcely 
be  notieed.  Do  not  nine  men  ont  of  ten  in  ail  professions  endeayonr 
to  manage  the  concem  oommitted  to  them  so  as  to  make  the  golden 
stream  flow  in  their  own  direction?  And  the  ready  admission  of 
noyélties  in  mechanism,  Ac.,  woald  be  considered  a  fair  groond  for  an 
impatation  of  inferior  ability  at  least.  I  am  told  that  more  than  one 
înyention  haa  been  patentod  for  effecting  the  object  referred  to  in  my 
letter  of  Sept.  22, 1869,  bat  that  there  is  no  demand  for  snch  improye- 
ments  !  I  may,  therefore,  be  excnsed,  perhaps,  from  spending  time 
on  the  élaboration  of  another. 

The  real  cause  of  the  misf  ortune  seems  to  lie  in  the  gênerai  ignorance 
of  engineering  among  directors.  They  are  at  the  mercy  of  their  engi- 
neer.  So  mnch  the  worse  for  the  public.  For  it  must  be  noted  that 
the  uUimate  perfection  of  the  railway  System,  and,  by  conséquence, 
the  gênerai  welfare  of  the  people,  are  not  necessarily  aimed  at  by  the 
engineers,  who  naturally,  and  justly  too,  haye  regard  to  local  con- 
siderationa  and  priyato  interests — the  duties  of  their  position,  in  the 
présent  patch-work  System,  rendering  this  incumbent  npon  them. 

Is  there  not  hère  a  fair  ground  for  Goyemment  interférence  P 

Tours,  ào,, 

Aighurth,  Liverpool,  Jan,  5.  Sakusl  Babbxb. 
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of  BooieiiM  will  oblim  m  by  regolarly  fonrarding  **Abttractê  ol 
Plrooeedtogi  ;  "  «nâ  fthoy  woald  do  mnch  to  anhaaoe  the  intarect  and  •oeeeM 
of  their  meetingi  if  they  woald  enabla  ot  to  pabliah  in  anticipftUon  *' notices 
of  papen  to  be  read." 

ROYAL  SOCIETY. 

Thb  following  papers  haye  been  read  since  ont  last  report  and  shoald 
haye  been  pnblished  by  ns,  but  for  the  reason  explained  last  woek  in 
our  "Answers  to  Correspondenta  "  : — "Beaeazchea  into  the  Consti- 
tution of  the  Opium  Bases.  Fart  m.  On  the  Action  of  Hydroehloric 
Aoid  on  Oodeia,"  by  Augnstus  Matthiessen,  F.B.S.,  Lectorer  on 
Chenûstry  in  St.  Bartholomew'a  Hoapital,  and  C.  B.  A.  Wright,  fi.Sa— 
The  authon  deaoribe  the  méthode  as«d  in  obtaining  a  nçif  b^ae  which 


they  call  Chlorocodide.  "On  the  Action  of  Cyanogen  on  Anthranilio 
Aoid,"  by  P.  Griess, F.B.S. — ^The  anthor describes a new base  "On  the 
Bucceaaiye  Action  of  Sodium  and  lodide  of  Ethyl  on  Acetic  Ether,"  by  J. 
Alfred  Wanklyn,  F.C.S.,  Slo.  ;  communicated  by  Professer  Williamson. 
"  On  the  Action  of  Bromine  npon  Ethylbenzol,"  by  T.  £.  Thorpe, 
Ph.D.,  was  a  chemical  paper  of  considérable  length,  communicated  by 
H.  K  Boscoe,  Ph.D.,  F.B.S.  "  On  Abstraot  Goometry,"  by  Professer 
Cayley,  was  a  yery  abstraot  mathematical  paper. 

"G^  Approach  caused  by  Vibration,"  by  Frederick  Guthrie.— The 
anthor  obsenres  that  whon  a  yibrating  tuning-fork  is  held  near  to  a 
pièce  of  cardboard,  the  lattcr  has  a  tendency  to  approach  the  fork. 
Starting  from  this  experiment,  a  séries  of  expérimente  is  described 
having  for  their  ol»ject  the  dotermination  of  the  cause  and  conditiona 
of  the  fundamental  obseryed  faot.  It  is  shown  that  no  sensible  per- 
manent air-carrents,  haying  their  source  at  the  fork* s  surface,  are 
establishod  ;  and  henco  that  the  approach  of  the  card  to  the  fork  is  not 
due  to  the  expansion  of  snch  currents  as  in  M.  Clement's  experiment. 
The  modifications  are  examined  which  Mr.  Faraday*  s  surface- whirl- 
winds  on  a  yibrating  tuning-f ork,  undergo  when  the  fork  yibrates  in 
the  neighbourhood  of  a  sensibly  rigid  plane.  It  is  shown  that  a 
delioately  suspended  card  approachea  the  fork  when  either  of  the 
three  essential  faces  of  the  fork  is  presented  to  the  card,  and  that 
the  approach  takes  plaoe  from  distances  far  exceeding  the  range  of  Mr. 
Faraday' s  air-cnrrent.  That  the  action  between  the  card  and  fork  ia 
mutual  is  shown  by  snspending  the  latter.  Also,  one  yibrating  fork 
tends  to  approach  another  in  whateyer  sensé  their  planes  of  yibration 
may  be  towards  one  another.  The  meaa  tension  of  the  air  surround- 
ing  a  yibrating  fork  ia  examined  by  indosing  one  limb  of  the  fork  in 
a  glass  tube.  It  appeara  that  the  yibrating  fork  displaces  air.  The 
question  whether  the  equUibrium  between  two  equal  and  opposite 
forces  aoting  on  a  body  is  disturbed  by  submitting  one  of  the  forces 
to  suocessiye,  rapid,  equal,  and  opposite  altérations  in  quantity,  is 
answered  in  the  negatiye  by  an  experiment  which  shows  that  the 
equilibrium  of  a  Cartesian  diyer  is  not  disturbed  by  submitting  the 
water  in  which  it  floats  to  yibration.  Yarioua  modificationa  are  intro- 
duced  into  the  nature  of  the  aurface  which  receiyea  the  yibrationa, 
anch  aa  making  it  a  narrow  cylinder  with  one  end  doaed,  making  it 
of  cotton-wool,  &c.  It  ia  found  that  in  ail  caaea  the  auapended 
body  approachea  the  yibrating  one.  The  anthor  condndea  that  the 
effect  of  apparent  attraction  is  due  to  atmospheric  pressure,  and  that 
this  pressure  is  due  to  undulatory  dispersion.  It  is  suggested  that 
the  dispersion  of  the  yibrations  which  oonstitute  radiant  beat  may 
cause  bodies  to  approach, — ^being  pushed  not  pnUed. 

Thuraday,  January  6th. — "Account  of  the  Sues  Canal,  in  a  Letter 
to  .the  Président,"  by  J.  F.  Bateman,  Esq.,  F.B.S. — ^The  following 
letter,  receiyed  Deoember  15th,  1869,  was  read  : — 

16,  Great  George-street,  Westminster,  15th  Deoember,  1869. 

Mt  dbab  Sib  Edwabd, — On  my  retum  from  the  opening  of  the 
Suez  Canal,  where,  by  your  kind  aeleotion,  I  had  the  honour  of  repre- 
aenting  the  Boyal  Society  aa  the  gueat  of  the  Yiceroy,  I  think  it  in- 
cumbent on  me  to  giye  a  ahort  account  of  my  joumey  and  my  imprea- 
sions  of  the  great  and  important  undertaking  whiiÀ  was  so  magnifi- 
oently  inaugurated. 

Nothing  could  exceed  the  splendid  hospitality  of  the  Yiceroy,  who 
had  in  eyery  possible  way  proyided  for  the  accomodation  and  the  oom- 
fort  of  bis  gnests.  The  crowd  of  yisitora,  howeyer,  waa  ao  great,  and 
hia  own  personal  attendance  was  so  oonstantly  given  to  the  Empresa 
of  the  French,  the  Emperor  of  Austria,  and  other  royal  pereonagea 
who  honoured  him  with  their  company,  that  it  waa  àlmoat  impoasible 
to  bestow  any  spécial  attention  to  other  indiyidual  gucsts  ;  but  few 
or  nono  could  complain  of  any  want  of  attention  or  of  any  material 
inconyenienoe. 

I  waa  fortunate  in  being  présent  at  eyery  important  point  and  on 
eyery  important  oocasion,  and  in  receiying  ail  Uie  dyilities  which 
might  be  considered  due.to  the  representatiye  of  the  Boyal  Society. 

Of  the  work  iteelf  I  haye  no  hésitation  in  pronounoing  it  a  deoided 
succesa — ^not  ail  that  could  be  desired,  nor  ail  that  was  promiaed,  and 
yery  far  from  being  flnished,  eyen  on  the  contracted  aoale  on  which  it 
haa  been  executed.  A  reef  of  rocka  at  Serapeum,  extending  forabout 
85  mëtrea'  in  length,  at  a  depth  of  16  or  17  ft.  below  the  surface  of 
the  canal;  and  wUch  was  not  diaooyered  till  juat  before  the  period 
fixed  for  the  opening,  at  preaent  limita  the  draught  of  the  yeaaela 
which  can  uae  the  nayigation.  There  are  aome  objectionable  curyes 
and  narrow  placée,  and  many  milea  of  onprotected  dopea,  ail  of  which 
muât  be  improyed  or  reme<Ûed  before  the  canal  can  be  placod  in  a 
eatisfactory  position.  Still,  in  its  présent  state,  yeaaela  drawing  not 
more  than  16  ft.  can  pass^from  end  to  end  with  fadlity  and  safety  ; 
and  when  the  rocks  alluded  to  are  remoyed,  this  depth  will  bo  increased 
to23or24ft. 

The  total  length  of  the  canal  from  Port  Said  to  Suez  is  99  miles  ; 
it  yaries  in  width  from  196  ft.  to  327  ft.,  haying,  howeyer,  in  each  case 
a  width  of  72  ft.  in  the  centre,  26  ft.  deep,  the  slopes  on  each  side  of 
this  centre-width  yarying  with  the  oharaoter  of  the  material  ont 
throngh.  Near  Port  Said,  and  through  the  ahallow  lake  of  Mensaleh, 
the  materii^  is  yery  sand^,  apd  hère  and  elaewhere,  usder  aimilar  oir- 
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onmBtanoes,  the  slopes  mnfit  be  protected  by  atone  pitching  or  faoingi 
or  tbey  will  wash  down  by  the  aotion  of  pasaingTessels,  and  tho  mate- 
rial  whiob  will  thns  be  depositcd  in  the  bottom  of  the  canal  must  be 
narrowed  by  dredg^ng.  Goiog  eonth,  the  material  generally  becomes 
more  argillaceons  and  stony  ;  and  hero  the  slopes  will  be  mnch  more 
easily  mointoined,  though  nearly  throughoat  the  whole  length  of  the 
canal  some  stoiîe  protection  at  the  level  of  the  water  will  be  required. 

Before  reaching  Lake  Timeah,  which  lies  abont  midway  betiifeen 
Fort  Said  and  Suez,  the  canal  passen  through  the  deepost  cutting  of  £1 
Gnise.  At  its  greatest  depth  this  cutting  is  85  ft.  to  the  bottom  of 
the  canal.  The  lower  part  of  thia  cutting,  at  and  a  little  above  the 
leyel  of  the  water,  consista  of  soft  clay,  above  which  is  a  concreted 
mass  of  ahella  and  sand  ;  and  this  is  covered  by  loose  sand,  which  is 
liable  to  be  acted  on  by  the  wind.  The  canal  hère  is  ourved  and 
narrow,  and  oaght  to  be  improved  in  both  respects. 

It  is  again  restricted  in  width  through  the  deep  cutting  at  Serapeum  ; 
but  hero  the  material  is  argillaceons  and  atrong,  and  tho  slope  will  be 
easily  maintained  in  shape. 

From  the  Bitter  Lakes  to  Suez  it  is  a  wide,  noble,  and  well-finished 
canal. 

Ont  of  the  whole  length,  nearly  30  miles  are  through  Lake  Timsah 
and  the  Bitter  Lakes,  5 4  miles  in  the  first,  and  23^  in  the  latter.  In 
ihese  lakes  a  deep  channel  has  been  dredged  out,  which  is  marked  by 
buoys  and  stakes.  Thèse  vast  sheets  of  water  in  the  midst  of  the 
Désert,  on  which  so  many  noble  vessels  were  floating,  had  been  but  a 
few  months  before  mère  dry  dépressions,  covered  by  a  stratum  of  sait. 
The  filling  them  with  water  commenced  in  February  from  the  Méditer- 
ranean,  and  in  July  from  the  Bed  Sea.  They  were  filling  by  the 
beginning  of  October,  thus  belyiog  one  of  the  many  unfavourable  pro- 
phecies,  that  the  abBorption  and  evaporation  would  be  so  g^eat  they 
would  never  fiU  at  ail,  or,  if  they  did,  the  current  inwards  in  both 
directions  would  be  so  great  as  to  be  destructive  of  the  canal. 

On  our  voyage  through  there  was  a  current  against  us  towards  the 
Mediterranean  from  Port  Said  to  near  Lake  Timsah.  We  anchored 
about  f  mile  from  tho  end  of  this  portion  of  the  canal,  and  at  daylight 
the  nezt  moming  there  was  a  current  in  the  same  direction  of  nearly 
li  miles  an  hour.  The  time  of  starting  from  Lake  Timsah  was  pur- 
posely  delayed  till  near  midday,  that  we  might  hâve  the  tide  from  the 
Bed  Sea  against  us,  and  deep  water  over  the  rocks  at  Serapeum.  The 
current  towards  Lake  Timsah  was  strong;  and  on  the  following 
moming,  between  the  Bitter  Lakes  and  Suez,  it  ran  at  3i  miles  per 
hour,  but  a  strong  southerly  wind  accompanied  the  tide.  We  had  no 
opportunity  of  making  observations  ourselves,  or  of  obtaining  infor- 
mation ;  but  my  impression  is  that  at  this  season  of  the  year  there  is 
on  the  average  of  the  day  a  regular  current  from  the  Bed  Sea  to  the 
Mediterranean. 

The  range  of  the  tide  in  tho  Mediterranean  is  at  most  but  about 
20  in.,  while  in  the  Bed  Sea  at  Suez  it  varies  from  4  to  6  ft. 

On  the  day  of  the  opening  thirty-two  vessels  reached  Lake  Timsah 
without  let  or  hindrance  ;  one  Egyptian  vessel,  the  (7ar6a,  coming 
after  this  numbor,  stuck  fast  for  some  hour  s  about  12  miles  from  the 
Lake,  and  retarded  a  number  of  vessels  in  its  rear.  AU,  however, 
eventually  came  fcrward,  and  the  mighty  fleet  assemblod  on  Lake 
Timsah  the  following  day. 

At  Port  Said  a  good  deal  requires  to  be  doue.  The  westerly  jetty, 
which  projects  into  the  sea  for  about  2,700  yards,  and  which  has  been 
ereoted  for  the  purpose  of  forming  a  harbour,  and  of  intercepting  the 
sand  and  alluvial  matter  which  is  drifted  from  the  mouth  of  the  Nile 
eastwards,  is  too  light  and  too  open  effectually  to  answer  the  purpose. 
Close  in  shore  u  considérable  amount  of  this  drif  ting  sand  has  been 
arreated,  and  there  is  already  an  accumulation  of  dry  ground  where  the 
sea  was  very  reoently.  On  the  land  thus  created  were  ereoted  tho 
temple  in  which  the  Viccroy  received  his  principal  guests  at  the  inaugu- 
ration ;  and  the  temples  for  the  worship  of  the  Mussulman  and  Chris- 
tian  Churches,  where  ail  the  religions  of  the  world  were  supposed 
to  be  présent  and  to  ask  a  blessing  on  the  great  undertaking  the 
opening  of  which  they  were  assembled  to  celebrate.  In  its  présent 
condition,  the  jetty  faveurs  the  deposit  of  material  within  the  harbour  ; 
and  not  until  it  is  rendered  impervious  to  the  passage  of  the  sand 
through  the  interstices  of  the  concrète  blooks  of  which  it  is  formed, 
will  there  be  any  effectuai  protection  against  the  silting  up  which  is 
taking  place.  Perhaps  by  degrcos  an  inner  bank  or  shoal  may  be 
formed,  which  would  answer  the  purpose  of  a  breakwater  ;  but  thia 
would  croate  a  orooked  and  inconvénient  channel,  and  would  be  inefifeo- 
tive  towards  the  seaward  end  of  the  jetty.  The  company  will  no  doubt 
see  the  necessity  of  completing  the  nocessary  Works  hère  and  else- 
where.  The  harbour  and  portions  of  the  canal  wiU  require  pretty 
constant  dredging  for  some  time  ;  but  in  my  opinion  neither  this  nor 
any  other  work  will  entail  any  very  serioua  ezpenae  in  maintenance. 
The  cost  of  the  whole  undertaking  is  stated  to  hâve  been  about 
jei6,000,000  sterling;  and  it  may  require  from  ^2,000,000  to 
JE4,000,000  still  to  complète  the  work  Batisfactorily  on  its  présent 
acale  of  dimensiona  ;  but  intereat  haa  to  be  paid  at  présent  on  only 
about  half  of  the  capital  at  preaent  raiaed. 

Many  gentlemen  who  are  compétent  to  f  orm  Bonnd  opinionB  on  thia 


point  believe  that  the  trafiio  will  be  quite  soffioient  to  pay  ail  oost  of 
maintenance  and  handaome  dividenda  ;  but  I  am  not  aufficiently  well 
informed  to  h'azard  any  conjecture  on  the  purely  finanoial  part  of  the 
question.  In  an  engineering  point  of  view  I  oonaider  it  a  great  and 
most  important  undertaking — agréât,  however,  only  as  respecta  its 
magnitude  and  the  oountry  in  which  it  haa  been  exeouted.  There  ia 
not  a  work  of  art  or  of  difficulty  from  one  end  to  the  other  ;  but  there 
havo  been  about  80,000,000  cubic  yarda  of  material  ezcavated,  and 
nearly  10,000  labourera  employed  in  the  worka.  For  their  auatenanoe, 
and  before  the  worka  oould  be  oarried  on  with  any  vigonr,  eweet  water 
had  to  be  brought  from  the  Nile  at  Cairo,  and  diatributed  along  the 
whole  length  of  the  canal.  Thia  work  waa  in  itaelf  one  of  oonaidrâable 
magnitude.  It  ia  a  navigable  canal  from  Cairo  to  lamailia,  and  from 
thence  to  Suez.  From  Ismoilia  to  Port  Said  and  intervening  places, 
the  fresh  water  is  oonveyed  in  pipes.  The  freah  water  haa  been  ap- 
plied  to  irrigation,  the  fertilizing  résulta  of  which  are  already  visible, 
and  it  is  no  doubt  destined  to  perform  an  important  part  on  the  im- 
provement  of  the  country. 

The  undertaking  must  be  regarded  as  a  great  work,  more  from  ita 
relation  to  the  national  and  commercial  intereata  of  the  world  than 
from  ita  engineering  featurea.  In  thia  light  it  ia  impoaaible  to  over- 
estimate  ita  importance.  It  will  effeot  a  total  révolution  in  the  mode 
of  conducting  the  great  traffic  between  the  Eaat  and  the  Weat,  the 
bénéficiai  effects  of  whioh  I  believe  it  la  difficnlt  to  reaUze.  It  ia  in 
thia  sensé  that  the  undertaking  must  be  regarded  as  a  great  one  ;  and 
ita  acoomplishment  is  due  mainly  to  the  rare  courage  and  indomitable 
persévérance  of  M.  Ferdinand  de  Leaaepa,  iirho  well  deaervea  the 
respect  he  has  created  and  the  praisea  whioh  bave  been  beatowed. 
By  cutting  acrosa  the  aandy  ligamenta  whioh  hâve  hitherto  nnited 
Asia  and  Africa,  a  channel  of  water  commonication  haa  been  opened 
between  the  East  and  the  West  which  will  never  again  be  cloaed  so 
long  aa  mercantile  proaperity  lasta  or  civilization  exista. 

I  cannot  close  thia  letter  without  expreaaing  my  obligationa  to  Mr. 
fonder,  Chairman  of  the  Eaat^rn  Télégraphie  Companiea,  who  oonr- 
teously  entertained  me,  with  other  frienda,  on  our  paaaage  through  tho 
canal  on  board  the  Hawk^  a  steam  corvette  belonging  to  the  Electric 
Telegraph  Construction  Company,  whioh  had  been  placed  at  his  dis- 
posai. On  board  this  veaael  waa  aaaembled  a  amaU  body  of  distin- 
guished  and  intelligent  gentlemen,  who  had  more  than  uaual  oppor- 
tunitiea  of  obtaining  auoh  information  as  time  and  oiroumstanoea 
afforded. 

I  hâve  the  honour  to  remain, 

Yery  trnly  and  faithf olly  youra, 

John  Frsd.  Bateman. 

lieut.-General  Sabine,  P.B.S.,  K.C.B. 


LINNEAN  SOCIETY. 


Decembeb  19th,  1869. — G.  'Bentham,  Eaq.,  président,  in  the  ohair.  It 
waa  announced  that  a  new  part  of  the  Transactions  oontaining  Dr. 
Welwitach'a  Flora  of  Angola  andBenguela,  with  numeroua  plates,  was 
just  ready  for  distribution.  The  following  papers  were  read  : — "On 
a  Speciea  of  Ipomœa,  affording  Tampico  Jalap,"  by  Dr.  Hanbnry, 
Esq.  In  this  paper  the  author  gave  some  aocount  of  a  apeoiea  of 
jalap  recently  imported  from  Tampico,  and  diatingniahed  in  commerce 
aa  Tampico  jalap.  Thia  dmg  he  atated  to  be  derived  from  a  new 
speciea  of  Ipomœa,  for  which  he  propoaed  the  apeoifio  name  of  simu- 
lans,  in  allusion  to  the  resemblance  whioh  it  beara  to  the  trne  Jalap 
plant  (Ipomœa  purga).  "On  the  Necessity  of  a  Bcform  in  the  Generio 
Nomenclature  of  Diurnal  Lepidoptera,  by  a  review  of  the  gênera  pro- 
posed  from  the  time  of  Linneeus  to  the  year  1816,"  by  W.  F.  Kirby,  Eaq.; 
communicated  by  H.  T.  Stainton,  Eaq.  "A  Catalogue  of  the  aculeate 
Hymenoptera  and  Ichneumonideœ  of  India  and  the  Eaatem  Arohi- 
pelago,  with  Introductory  remarka  by  A.  B.  Wallace,  Eaq.,"  by  F. 
Smith,  Eaq.  ;  communicated  by  W.  WHaon  Sanndera,  Eaq. 


CHEMICAL  SOCIETY. 


Thtjbbdat,  Decembbb  16th,  1869. — Dr.  A.  W.  Williamaon,  F.B.S.} 
&c.,  président,  in  the  chair.  The  minutée  of  the  préviens  meeting 
having  been  read  andconfirmed,  the  following  certifioates  were  read: — 
For  the  first  time  :  Pedlar,  Boyàl  Collège  of  Chemistry.  For  the 
second  time:  James  Bell,  Howell  Hill,  Ewell;  G.  B.  Hialop,  Gkw- 
Works,  Paisley;  William  Ladd,  Beak-street,  Begent-atreet  ;  Alfred 
Bird,  Worcester-street,  Birmingham  ;  H.  Seward,  15,  Bamsbury-park, 
N.  ;  Edwin  Leppor,  11,  Maidon-lane,  Queen-atréet,  Cheapaide,  E.C. 
For  the  third  time  :  Samuel  Jefferson,  Secretary  to  the  Yorkahire 
Board  of  Education,  Woodville-terraœ,  WoodIhonBe-lane,  Leeds; 
Clémente  Higgins,  Demonstrator  of  Chemiatry,  King'a  Collège,  Lon- 
don;  Jamea  John  Bourey,  Analytical  Chemiat,  10,  Stepney  Canse- 
way,  E.  The  laat-named  gentlemen  were  balloted  for  and  dnlyelected. 
Mr.  McLeod  gave  a  verbal  aocount  of  some  exi)eriments  he  had 
made  on  the  preaenoe  of  gaaes  in  aea-water.  At  the  laat  meeting  he 
had  stated  from  memory  that  Thames  water  oontained  6  Tolnmes  of 
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gas  in  100  of  water  ;  on  referring  to  his  note-book  he  fonnd  that  100 
Yolomes  of  this  water  contained  :  Kitrogen,  1*398  ;  oxygen,  0*619; 
carbonic  anhydride,  4*180  ;  giving  a  total  of  6*197  Yolumes  in  100 
Yolomes  of  water.  He  had  ezperimented  npon  some  sea  water  ool- 
leoted  at  Worthing,  some  distanœ  from  the  ontfoll  of  any  river,  and 
which  had  been  ezposed  to  the  air  for  twenty-one  months,  and  foond 
that  the  amonnt  of  gas  in  100  volumes  was  :  Nitrogcn,  1*104  ;  oxygen, 
0*572  ;  carbonic  anhydride,  2*620  ;  the  total  being  4*296.  This  was 
very  mach  in  oxceBS  of  the  quantity  found  by  Mr.  Huntcr,  as  rccorded 
in  his  paper  road  at  the  last  meeting,  but  the  quantity  of  carbonic 
anhydride  was  much  smaller  than  might  hâve  been  expccted.  The 
hardness  of  sea  water  was  greater  than  that  of  Thames  water,  and 
thereforo  one  would  expect  a  larger  quantity  of  anhydride  to  hâve 
been  produced  by  the  distillation.  Ho  intendod,  if  possible,  to  coUoct 
some  water  from  the  surface  of  the  sea,  and  to  ascertoin  whafc  quantity 
of  gas  it  contained. 

The  président,  in  thanking  Mr.  McLeod  for  his  communication,  said 
Dr.  Hugo  MûUcr  had,  he  thought,  made  exporimeuts  on  the  condition 
of  carbonic  gas  whon  dissolved  in  water  which  led  to  remarkable 
results. 

Dr.  Hugo  Millier,  in  cxperimonting  on  the  manufacture  of  soda- 
water  in  an  apparatus  which  was  formerly  much  used,  found  that  if 
the  carbonic  acid  remained  in  contact  with  the  water  for  twcnty  or 
twenty-fonr  hours,  it  disengaged  itself  gradually,  adherod  to  the  sidos 
of  the  glass,  and  appeared  altogether  différent  than  when  it  was  Icft 
only  a  short  time  in  contact  with  the  water.  Ho  had  also  noticcd 
that,  with  the  addition  of  a  little  common  sait,  the  carbonic  acid  dis- 
solved much  quioker,  the  chloride  of  sodium  being  actually  docom- 
posed  by  the  carbonic  acid,  hydrochloric  acid,  and  bicarbonate  of  soda 
being  formed.  He  had  proved  the  présence  of  hydrochloric  acid,  by 
ultramarine,  which  was  neither  acted  upon  by  carbonic  acid  nor 
ohloride  of  sodium.  Another  instance,  in  which  the  chloride  was 
docomposed  by  carbonic  acid,  was  when  carbonic  acid  was  passed 
throngh  a  neutral  solution  of  chloride  of  lead.  In  a  short  time,  a 
clear  solution  was  obtained,  and,  after  a  certain  time,  a  precipitate 
oonaisting  of  ohloro-carbonate  was  formed. 

Dr.  Divers  observed  that,  if  rectified  spirit  were  mixcd  with  distilled 
water  which  contained  air  throngh  exposure,  a  kind  of  effervescence 
occnrred,  which  he  supposed  was  due  to  the  formation  of  minute 
bnbbles  of  air  being  liberated  and  rising  to  the  surface.  This  scemed 
to  show  that  a  mixture  of  spirit  and  water  had  less  solubility  for  air 
than  pure  water  itself. 

The  président  wondered  if  the  température  had  anything  to  do  with 
the  pecoliar  state  in  which  Dr.  Hugo  Millier  found  the  carbonic  acid. 
He  had  been  looking  over  Dr.  Andrews's  experiments  on  the  states  of 
carbonic  aoid  at  différent  températures,  and  it  would  seem  that  a  few 
degrees  of  température  made  a  great  deal  of  différence  in  the  propor- 
tion  of  the  aoid,  which  was  not  overcome  by  enormously  multiplying 
the  pressure.  The  observations  on  the  greater  solubility  of  carbonic 
acid  in  water  containing  sodic  chloride  he  thought  of  groat  theoretical 
value,  confirmed  as  they  were  by  the  nltramarine  test.  Ho  (the  pré- 
sident) had  held,  for  years,  that  salts  generally  dissolved  in  water  by 
décomposition,  and  he  was  interested  to  fînd  his  view  confirmed  by 
the  introduction  of  the  ultramarine  test  for  the  présence  of  free  hydro- 
chlocic  acid. 

After  some  further  remarks  from  Dr.  Hugo  Millier,  on  the  chloro- 
carbonate  of  lead  réaction, 

The  président  alluded  to  a  réaction  he  had  published  twenty-four 
or  twenty-five  years  ago — viz.,  the  action  of  chlorine  in  water  in  the 
présence  of  salts  like  sodic  sulphate.' 


I 


ANTHEOPOLOGICAL  SOCIETY  OF  LONDON. 

At  tho  meeting  held  on  January  4th,  Dr.  E.  S.  Charnock,  V.P.,in 
the  ohair,  the  folio wing  new  fellows  woro  olected: — Andrew  Black, 
£sq.,  John  Morgan,  Esq.,  Cari  Alphonse  Hoffman,  Esq.  It  was 
azinounoed  that  Mr.  Brabrook  and  Mr.  A.  L.  Lewis  had  been  ap- 
pointed  anditors  of  the  accounts  of  1869,  for  the  annual  statement 
on  the  18th  inst.  A  paper  by  Mr.  L.  Owon  Pike  M. A.,  "On  tho 
P^ycldcal  Eléments  of  Eeligion,"  was  rood.  The  nuthor  premising 
his  remarks  by  a  définition  of  terms,  pointed  ont  the  sonso  in  which 
be  employed  the  term  "religion,"  "psychical,"  and  "élément,"  and 
thfe  twofold  division  of  the  tcrm  "religion."  He  thon  discussed 
the  éléments  of  popnlar  creeds  ;  the  religion  which  appoals  to  the 
émotions,  and  to  the  intellect;  the  religion  of  the  astrologers; 
aetrology  and  mythology  ;  the  personification  of  natural  objects  and 
foroee  ;  the  personification  of  human  passions  and  human  facultios  ; 
the  explanation  of  brute  worship  ;  the  worship  of  humanity,  sug- 
geated  by  a  sensé  of  dependence  ;  and  a  statement  of  the  emotional 
and  intellectual  éléments  discoverable  in  ail  popnlar  creeds.  Then, 
tnming  to  the  éléments  of  philosophie  creeds,  he  commented  on  the 
faîlnrea  of  philosophers,  the  causes  of  which  failures  were  discovered 
hj  Bnddhft  ;  the  Connecting  links  between  philosophie  andr  popnlar 
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oreeda  ;  the  part  played  by  langoage  in  forging  thèse  links,  and  the 
delusions  of  linguistic  origin  in  the  use  of  various  philosophical  terms. 
He  asserted  that  the  human  intellect  is  frequently  misled  by  symbols 
of  its  own  création;  that  the  terms  "  infinité,"  "  the  finite,"  and  "  tho 
infinité,"  as  commonly  used  by  philosophers,  are  meaningless.  He 
pointed  ont  the  différence  between  the  philosophical  and  the  mytho- 
logical  processes  of  personification,  and  that  tho  origin  of  meaningless 
philosophical  terms  was  explained  by  the  laws  of  the  intellect.  Finally, 
ho  stated  the  resuit  of  a  paychological  scarch  for  a  basis  of 
religion,  t.e.,  that  tho  unaided  intellect  cannot,  in  this  search,  pass 
beyond  tho  knowledge  of  the  law  of  Eelativity — tho  grcat  funda- 
mental  law  of  tho  mind.  The  récognition  of  this  law  may,  in  a 
certain  sensé,  be  considered  a  religion,  or  a  part  of  a  religion.  In 
the  discussion  on  tho  above  paper,  tho  foUowing  gentlemen  took 
part  :— Tho  Rev.  Danbar  Heath,  Mr.  Dibley,  Mr.  Dendy,  Mr.  Charles- 
worth,  Mr.  Macrae  Moir,  Mr.  Moncure  Conway,  Mr.  Eeddie,  Mr. 
Spraguo,  and  Dr.  Carter  Blake. 


EOYAL  HORTICULTURAL  SOCIETY. 

Decembeb  21st,  1869.— W.  W.  Saunders,  Esq.,  F.E.S.,  in  the  chair* 
The  preliminary  business  of  the  meeting  being  concluded,  the  Rev.  f. 
Dix  announced  the  awards  of  tho  Floral  Committee,  and  G.  F.  Wilson, 
Esq.,  those  of  the  Fruit  Committee.  The  Rev.  M.  J.  Berkeley  then 
stated  with  référence  to  the  species  of  Abies  alluded  to  at  the  last  meet- 
ing under  the  provisional  namo  of  A.  jo.ponîca,  thât  on  comparison 
with  spécimens  in  the  Kew  Herbarium  he  had  ascertained  that  Mr. 
Standish's  plant  waa  the  A.  ohovata  of  Ledebour.  He  regarded  the 
sharp-leaved  form  of  A.  Vinsapo  as  being  produced  by*the  stérile  tree, 
the  blunt  leavcs  being  produced  by  tho  cono-bearing  tree.  A  similar 
diffcronco  had  been  observed  in  other  Conifcrs,  as  the  Picea  firma,  tho 
stérile  form  of  which  had  been  called  P.  hijida.  Mr.  Berkeley  stated 
that  200  collections  of  seeds  of  species  of  Cratœgus  and  allied  gênera 
had  been  collected  at  Chiswîck  for  distribution  among  the  fellows. 

Attention  was  next  directed  to  some  spécimens  of  Maize  grown  at 
Chiswick,  a  fuU  report  upon  which  will  be  given  in  tho  society's 
Journal.  The  best  variety  was  that  known  as  Bates's  Early  Bronze, 
which  was  the  same  as  that  shown  by  Mr.  Dancer  at  a  former  meet* 
ing  ;  but  it  was  remarked  that  nono  of  the  trials  made  in  cooking  the 
gicen  cobs  had  been  successf ul.  Williams's  Archimodian  Lawn  Mower, 
which  had  been  sent  to  Chiswick  for  trial  by  the  editors  of  the 
Gardeners*  ChronicUt  was  stated  to  hâve  met  with  great  approval. 

A  letter  from  W.  E.  Hubbard,  Esq.,  of  Leonard's  Lee,  offering  a 
prize,  was  then  read,  on  which  the  chairman  and  Mr.  Bateman  made  a 
few  rcmarks.  Mr.  IBateman  also  alluded  to  spccimens  of  the  double 
Cocoa-nut,  Lodoicea  sechcllarum,  and  of  the  Sago  Palm,  presented  to 
the  Society  by  Mr.  Fernyhough,  Belsizo  Park,  Hampstead,  who  also 
exhibited  coloured  drawings  of  various  tropical  fruits  grown  in 
Mauritius. 

A  few  remarks  were  then  made  upon  the  Orchids,  including  the 
beautiful  white  variety  of  Lo'lia  anccps,  named  Dawsoni,  and  a  sup- 
posed  new  species  of  Polyoycuis,  proposed  to  be  named  after  Professer 
Reicheubach. 

Attention  was  also  called  to  tho  new  Uippeastram  Leopoldi,  named 
after  the  King  of  the  Bolgians,  ou  tho  occasion  of  his  récent  yisit  to 
South  Kensington.  Notice  was  given  that  the  meetings  in  the 
following  year  would  be  held  on  Wcdnesdays,  instead  of  on  Tuesdays, 
as  heretofore. 

Scientific  Committee. — ^Mr.  "VV.-  W.  Saunders  in  the  chair.  The 
seoretary,  Rev.  M.  J.  Berkeley,  exhibited  a  leaf  of  Aerides  "fox- 
brush"  with  a  peouliar  form  of  spot  differing  from  any  he  had 
previonsly  seen.  Mr.  Laxton  sent  spccimens  of  peas  of  the  most 
varied  character,  the  resuit  of  a  single  cross,  further  particulars  of 
which  will  be  given  hereafter.  A  very  interosting  paper  "On  the 
Fertilization  of  Grasses,"  from  Dr.  R.  Spruce,  was  communicated 
throngh  Dr.  Masters.  The  paper  had  référence  to  the  statement  of 
M.  Bidard,  that  grasses  are  usually  self-fertilized  while  in  the  bud, 
and  will  be  found  in  great  psurt  among  our  articles  [see  p.  33]. 

Mr.  Saunders  alluded  to  the  circumstance  that  the  dead  bodics  of 
a  species  of  fly  might  occasionally  be  found  imprisoncd  in  the  flowers 
of  Lolimn  iurennCt  as  if  the  plant  excrted  some  poisonous  influence 
on  tho  insoct. — Mr.  A.  W.  Benne tt  stated,  as  a  resuit  of  his  obser- 
vations, that  it  is  impossible  to  predicate  of  any  given  family  whether 
its  members  are  self  or  cross  fertilizcd.  In  the  same  groiil)  some 
speoies  may  be  cross  fcrtilized,  others  eelf-fcrtiUzed.  Many  winter- 
flowering  plants  are  self-fertilized,  and  amongst  them  the  common 
Poa  anmia.  Mr.  Homo  stated  that  in  India  diti'orcnt  varictie»  of 
maize  remain  constant,  evcn  tliongh  grown  in  adjacent  ficlds,  so  that 
it  would  seem  as  if  no  crossing  took  place  in  this  instance. 

A  conversation  then  onsued  as  to  tho  b?8t  mcthod  of  conducting  in 
future  the  meteorological  observations  at  Chiswick,  when  Mr.  Ghdaher 
stated  that  he  wonld  be  willing  to  réorganise  the  System  of  observa- 
tion in  snch  a  monner  as  to  introdnoe  the  reqnisito  changes,  withont 
imparing  the  vaine  of  the  rooord  kept  at  Chiswick  for  npwards  of  40 
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yean.    In  référence  to  gronnd  température  he  stated  that  at  a  depth 
of  25  ft.,  the  gronnd  was  coldeet  in  Jnly,  and  warmeat  in  Jannary. 


INSTITUTION  OF  CIVIL  ENGINEEBS. 

Thx  annnal  gênerai  meeting  was  held  on  the  2l8t  nlt.,  Charles 
Hntton  Gregory,  Esq.,  président,  in  the  chair.  In  reviewiug  the 
events  of  the  past  twelve  months,  completing  the  fifty-seoond  year 
since  the  foondation  of  the  iDstitation,  the  conncil  stated  that  the 
proceedings  had  f omished  corroborative  évidence  of  the  sonnd  baais 
on  which  the  «ociety  was  established, — a  basis  whioh  had  been  taken 
as  the  model  for  many  analogons  institations,  both  at  home  and 
abroad. 

Beferring  to  the  business  at  tho  ordinary  gênerai  meetings,  of 
which  there  were  twenty-iwo  doriog  the  past  session,  the  conncil 
gave  a  retrospeot  of  the  valnable  labours  of  the  sooioty  during  the 
past  session.  The  thanks  of  «the  meeting  were  unanimously  accorded 
to  the  président  for  his  lealons  efforts  in  the  interests  of  the  instita- 
iion  :  to  the  vioe-presidents  and  the  other  members  and  associâtes  of 
oonncil  for  their  oo-operation  with  the  président,  nnd  their  constant 
attendanoe  at  the  meetings  ;  to  Mr.  Charles  Manby,  honorary  secre- 
tary,  and  to  Mr.  James  Forrest,  secretary,  for  the  manner  in  which 
they  had  perfonned  the  dnties  of  their  offices  ;  as  also  to  the 
ancÛtors  of  the  aocoonts,  and  to  the  scrutineers  of  the  ballot  for  their 
servioes. 

The  foUowing  gentlemen  were  elected  to  fiU  the  several  offices  on 
the  ooonoil  for  the  ensning  year: — Charles  Blaoker  Yignoles,  pré- 
sident ;  Joseph  Cubitt,  Thomas  Elliot  Harrison,  Thomas  Hawkdey, 
and  George  WiUoughby  Hemans,  yice-presidents  ;  James  Abemethy, 
William  Henry  Barlow,  John  Frédéric  Bateman,  Joseph  William 
Basalgette,  Nathaniel  Beardmore,  Frederick  Joseph  Bramwell,  James 
Bmnlesa,  John  Mnrray,  George  Kobert  Stephenson,  and  Edward 
Woods,  members;  and  Edward  Middlcton  Barry,  and  Lt.-Col. 
Andrew  CUtfke,  C.B.,  B.E.,  associâtes. 


CHBI8TMAS  LECTUEES  AT  THE  EOYAL  INSTITUTION. 

A  SSBIBS  of  six  lectures  adapted  to  a  juTcnile  auditory  is  annually 
giTen  at  the  Boyal  Institution  during  the  season  of  pantomimes  and 
Christmas  parties.  This  time  Professer  John  Tyndall  had  allotted  to 
him  the  ohoioe  of  a  subjcot,  and  the  task  of  instructing  the  young 
folk.  He  chose  "  Light  "  for  his  subject,  and  performed  his  task  in  a 
manner  which  betrayed  the  man  as  muoh  as  the  philosopher.  There 
'was  a  marked  absence  of  abstruse  scientific  arguments — such  argu- 
ments as  impress  people  strongly  with  their  utter  ignorance  and  their 
incapaoity  for  nnderstanding  scientific  subjocts.  Professer  Tyndall's 
lectures  we^  an  almost  uninterrupted  séries  of  ezperiments,  keeping 
the  eyes  of  his  listeners  open  at  ail  erents.  Some  of  thèse  expérimente 
were  really  striking.  Faraday  and  Newton  himself  would  hare  been 
delighted  had  they  witnessed  the  brillianoy  of  colours  produced  by  a 
transparent  film,  such  as  was  shown  in  one  of  the  lectures.  We  are 
referring  to  the  enormous  soap-bubble  (or  rather  a  bubble  made  by 
means  of  glycérine  and  oleate  of  soda),  on  which  the  leoturer  himself 
had  experimented  but  the  day  previons  for  the  first  Ume.  This  bubble, 
when  in  contact  with  a  beam  of  monoohromatic  light,  produced  effects 
not  nnlike  the  fieiy  fiashea  of  an  Aurora  borealis  at  times  ;  while  at 
other  moments  the  softest  hues  of  spectral  colonra  were  thrown  on 
the  Boreen. 

On  the  whole,  the  treatment  of  the  subject  was  undoubtedly  in  able 
hands,  and,  except  at  Professer  Doys's  lectures,  ▼  e  hâve  rarely  met 
with  a  like  handling  of  the  matter  and  the  audience  alike.  The  Prussian 
professeras  application  of  the  "  réversion  prism  "  to  the  astronomical 
télescope,  reœiTed  due  appréciation  at  the  hands  of  his  English  col- 
league,  who  stands  in  a  somewhat  similar  position  hère  to  what  Bove 
atanda  at  Berlin. 

Professer  l^ndall  is  peouliarly  happy  and  prolific  in  his  illustrations. 
The  aea-fowl,  he  aays,  as  the  wavea  paas  it,  is  not  oarried  f orward,  but 
mores  up  and  down.  Hère  is  another  elucidation  of  the  fact  that  the 
wave-motion  is  not  a  motion  onwards,  but  a  motion  of  the  individual 
partioles  up  and  down,  or  rather  desoribing  closed  onrves.  His  experi- 
ments  with  the  invisible  rays  of  beat  alone,  obtained  by  intercepting 
the  luminonarays,  were  remarkable,  thonghnot  new.  Radiant  beat  bas 
been  treated  by  Professer  Tyndall  in  a  masterly  manner  during  the  last 
nine  years.  He  gave  the  term  "  caloresoenoe  "  to  the  scientific  world, 
and  his  name  will  ever  be  eonpled  with  the  remarkable  discoveries 
made  in  that  department.  In  bis  exx>erimentB  for  rendering  a  refrac- 
tory  body  incandescent  by  invisible  rays,  he  uses  as  afilter  a  solution 
of  iodine  in  bisulphide  of  oarbon,  and  he  succeeds  admirably  in  pro- 
ducing  combustion,  fusion,  and  incandescence  at  the  invisible  focus. 
During  one  of  the  lectures  he  produced  a  little  stove,  a  kind  of  minia- 
ture kitchen-range,  with  a  fire  ail  properly  laid  according  to  the  esta- 
blished  craf t  of  onr  honsemaids,  but  of  course  not  lighted.  He  brought 
it  near  that  dark,  pitch-dark  focus,  and  behold,  it  was  lit,  aa  if  by 
magie  !    There  was  something  for  wonderiog  youih  to  take  home, 


Bomething  the  whole  honae  wonld  nnderatand,  thongh  hacdly  fathom, 
and  possibly  discrédit.  Thoee  belonging  to  the  latter  dasa  ahonld  go 
and  see. 

GEOLOGISTS'  ASSOCIATION. 

Thb  Ordinary  Monthly  Meeting  waa  held  on  Friday  evening,  Jannary 
7th,  Professer  Morris,  F.G.S.,  &c.,  président,  in  the  chair.  The 
following  paper  waa  read,  "  On  aome  aectiona  of  the  Chalk  between 
Croydon  and  Oxtead  with  obaervations  on  the  Claaaifioation  of  the 
Chalk,"  by  Caleb  Evans,  F.G.S.— The  author  deaoribed  in  détail  the 
aectiona  of  the  Chalk  of  the  North  Downa  of  Surrey  expoaed  in  the 
cnttinga  on  the  unfinished  Une  of  the  Surrey  and  Snaaex  Bailway,  and 
noted  the  varioua  foaailiferoua  beda.  He  atated  that  several  well- 
marked  Ufe  zonea  could  be  seen  in  the  course  of  this  line  of  sectiona, 
and  proposed  the  following  classification  for  the  Chalk  of  thia  district:— 

Chalk  with  banda  of  Flint. — Ist.  Pnrley  beda  with  Mioraster  cor- 
anguinum  and  Inoccramus  Cuvieri.  2nd.  Upper  Kenley  beda  with 
Micraster  eor-anguinum,  Ananchytes  ovata,  and  Spondyhu  spinosus. 
3rd.  Lower  Kenley  beds  with  Micraster  eor-hovis  and  Holaster  pUtnus. 

Chalk  with  bands  of  Mari. — 4th.  Whiteleaf  beda  with  Inoceramus 
Brongniarti  and  Qalerites  aîbogalerus,  variety  avhrotundMS.  5th.  Upper 
Marden  Park  beds  with  Inoceramuf  mytilotdea  (lubiatus)  and  Amm(h 
nites  peraviplia, 

Tellow  Chalk,  Grey  Chalk,  and  Chalk  Mari. — 6th.  Lower  ICacden 
Park  beds  with  Belemnitella  plena  and  Ammonites  varxans, 

The  author  then'noUced  the  olaBaification  of  the  ohalk,  or  the 
équivalent  beds  of  the  continent,  proposed  by  f oreign  geologiata,  and 
published  by  Mr.  Davidson  in  his  "  Notes  on  Continental  Geology," 
(Geological  Magazine,  vol.  vi.),  and  direoted  attention  to  the  oorre- 
spondence  of  the  groupe  well-marked  in  the  Surrey  ohalk  with  aérerai 
of  the  sonea  of  the  upper  cretaoeoua  depoaita  of  Northern  France,  and 
North- western  Germany. 

An  interesting  discussion  foUowed,  in  which  several  membera  took 
part:  observations  being  made  on  the  distribution  of  the  ohalk 
fossils,  the  physical  oonditiona  of  the  cretaoeoua  ooean,  and  the 
occasional  occurrence  of  layers  of  ooarser  material  aa  évidence  of 
drift  in  the  chalk  period,  and  référence  waa  made  to  the  reoent  and 
former  dredginga  in  the  bed  of  the  Atlantic  aa  bearing  on  the  origin 
of  the  chalk,  in  showing  the  analogy  of  the  oorala,  bryosoa,  and 
abundance  of  foraminifera  in  both  deposite,  and  alao  the  oooorrenoe 
of  driftod  coarse  sands,  some  of  voloanîc  origin,  noticed  in  aome  of 
the  late  dredgings. 

VICTOEIA  IN8TITUTE. 

An  ordinary  meeting  was  held  on  Monday,  Jan.  3,  at  No.  8,  Adelphi- 
terrace,  Mr.  Beddie  in  the  chair.  A  paper  waa  read  on  "  The  Origin 
of  the  Negro,"  by  the  Bev.  J.  H.  Titoomb,  M.  A. ,  The  following  ia  an 
extraot.  After  deaeribing  varioua  structural  peouliarities,  the  writer 
proceeded  : — ^The  problem  which  ethnologists  bave  to  aolve  ia,  How 
were  thèse  structural  peculiaritiee  originated  P  To  this  question  flve 
answers  may  be  given  : — 1.  By  an  aot  of  independent  and  separate 
création.  2.  By  a  miraculous  judgment  on  the  person  of  Canaan.  (See 
Gen.  ix.  25.)  3.  Throogh  the  action  of  food,  olimate,  and  other 
extemal  causée.  4.  Through  the  principle  of  methodioaj  aeleotioDf  by 
which  new  varieties  of  animais  are  often  artifioially  produced.  5. 
Through  the  opérations  of  natnral  aeleotion,  after  aome  nnex];>ected 
appearanoe  of  a  congénital  variety  bearing  thia  peonliar  Negro 
oharaoter. 

On  the  laat  named,  it  waa  remarked  : — Aaanming,  therefore,  that 
the  Negro  variety  aprang  np  through  aome  abnormal  prototype,  we 
bave  (in  varioua  cases  mentioned)  a  rational  and  just  foundation  for 
the  theory.  Nor  oan  the  idea  be  called  either  novél  or  nnsoientifio. 
Lawrence,  for  example — just  as  Huxley  in  relation  to  polydaotylism — 
snggests  the  possibility  of  our  applying  thia  inheritanoe  of  abnormal 
varietiea  to  the  formation  of  new  types  of  mankind.  **  Let  ns  anppoae,'* 
aaya  he,  "  that  the  Porcupîne  family  had  been  exiled  from  hnman  aooiety, 
and  been  obliged  to  take  up  their  abode  in  aom^  aolitaxy  apot  or 
désert  island.  By  matching  with  each  other  a  raoe  would  hâve  been 
produced  more  widely  différent  from  ua  in  extemal  appeanmoe  than 
the  Negro.  If  they  had  been  discovered  at  aome  remote  period,  onr 
philosophers  would  hâve  explained  to  ns  how  the  aoil,  air,  or  olimate 
had  produced  so  strange  an  organisation  ;  or  else  wonld  hâve  démon- 
strated  that  they  must  bave  sprung  from  an  originally  différent  raoe  ; 
for  who  would  acknowledge  such  bristly  beings  for  brothera  P  " 

We  are,  therefore,  now  brought  up  faoe  to  faoe  with  what  appeara 
to  me  to  be  the  most  satisfactory  solution  of  the  problem  plaoed 
before  us.  One  can  see  in  a  moment,  as  I  showed  in  the  laat  diviaion 
of  this  paper,  how  a  new  variety  of  mankind  might  be  thus  artifioiaUy 
produced  by  means  of  the  oontinned  and  methodical  sélection  of 
abnormal  pairs,  care  being  taken  to  get  no  dilution  of  blood  through 
récurrence  to  the  original  stock.  But  the  diffionlty  ia  to  apply  aoeh  a 
atate  of  things  to  the  nature  of  the  oaae  ;  for,  aa  I  hâve  before  re- 
marked, common  sensé  teaohea  ua  that  thia  ia  the  very  prooeaa  whioh 
would  natnrally  be  moat  avoided  nnder  ail  auoh  inataaoea  of  mal- 
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formatioii.  Conseqaentlj,  if  the  negro  ohftraoterifltioB  are  to  be  oon- 
fddered  as  an  abnormal  deviaidon  f rom  the  more  ordinary  types  of 
mankind,  originated  throngh  some  étrange  and  unexpeoted  birth,  we 
must  aoooont  for  their  transmission  and  perpétuation,  not  on  the 
prinoiple  of  methodioal,  but  of  natnral  sélection.  We  mnst  show, 
that  is  to  say,  how  oiroomstances  may  hâve  arisen  onder  whioh  thèse 
oharaoteristics  ooold  not  but  haye  beoome  perpetnated,  even  in  spite 
of  a  désire  to  obliterate  them.  In  other  words,  we  must  show  how 
certain  conditions  of  existence  may  possibly  hâve  aoted  upon  man  in 
an  early  period  of  the  world's  history,  by  means  of  which  Nature 
herself  may  hare  foroed  forward  seleotire  breeding,  and  in  that 
manner  may  hâve  indireotly  brought  about  exactly  the  same  results 
as  those  whioh  would  hâve  been  produoed  throngh  methodioal  sélec- 
tion. 

For  this  pnrpose  we  mnst  revert  to  those  prehistorio  période  of  the 
homan  race  in  which  its  primary  migrations  commenoed,  and  when 
the  first  physioal  varieties  of  man  began  to  appear.  Most  of  the  simple 
Tarieties  were,  I  doubt  not,  rapidly  developed  by  means  of  climate, 
food,  location,  and  ail  those  other  eztemal  forces,  within  the  range  of 
whioh  the  wandering  hosts  were  driven  ;  exactly  in  the  same  sort  of 
way  as  certain  natnral  Tarieties  of  the  wild  animais  were  originated. 
The  tigers,  for  example,  now  so  diverse  in  their  oharaoteristics,  as  met 
with  in  Bengal  and  Siberia,  were  confessedly  prodnced  by  suoh  means 
from  one  primeval  species.  In  the  same  way  we  can  easily  oonoeiYe 
how,  in  the  primary  distribution  of  mankind,  the  Turanian,  Indo- 
European,  and  Hamitic  famiHes  gradually  began  to  assume  their 
présent  distingnishing  types.  Nor  would  thèse  first  physioal  altéra- 
tions of  the  aboriginal  type  of  man  require  any  excessive  period  of 
time.  Even  Mr.  Darwin  says,* — '*  In  some  few  instances  a  marked 
effect  has  been  prodnced  quickly  on  ail  [the  italics  are  his  own],  or 
nearly  ail,  the  individnals  whioh  hâve  been  exposed  to  some  considér- 
able change  of  dimate,  food,  or  other  oiroumstance.  This  has  occurred, 
and  is  now  ooourring,  with  European  men  in  the  United  States,  with 
European  dogs  in  India,  with  horses  in  the  Falkhmd  Islande,  with 
foreign  oysters  in  the  Mediterranean,  and  with  msize  grown  in  Europe 
from  tropical  seed." 

Imagine,  then,  that  soon  after  the  commencement  of  those  migra- 
tions by  which  the  great  Hamitic  f  amily  ultimately  became  distributed 
over  the  continent  of  Africa,  and  while,  as  yet,  the  originally  coloured 
skin  of  man  (thoughdarkened  in  a  measure  by  botter  suns  or  bilious 
olimatea)  remained  more  or  less  definitely  clear;  imagine  that  a  woman 
of  Bome  particular  place  foremost  in  the  van  of  that  migration  had 
nnexpeotedly  given  birth  to  a  boy,  who  soon  became  marked  by  a  jet- 
blaok  skin,  and  crisp,  wool-like  hair,  and  was  otherwise  possessed  of 
a  strong  tendency  to  develop  certain  peculiarities  in  the  bony  structure 
of  his  body.  In  supposing  the  uprising  of  some  such  sudden  congénital 
variety  as  this,  there  is  really  nothing  more  abnormal  or  surprising 
than  that  which  has  already  been  proved  to  hâve  occurred  in  the  case 
of  the  hairy  and  porcupine  families  ;  perhaps  scarcely  so  muoh  so. 
Asanming,  then,  that  suoh  a  fact  did  happen  at  some  very  early  period 
of  the  world's  history  after  the  dispersion  from  Babel,  let  us  now 
apply  to  it  the  well-establiahed  principle  of  transmission  by  family 
inheritance.  In  perfect  oonsistence  with  each  of  the  three  previonsly 
adduoed  cases  of  congénital  variety,  we  shall  assume  that  at  least 
certain  individual  members  of  this  strange  family  inherited  the  same 
peeoliaritiefl.  The  question  is,  how  can  we  aooount  for  any  spécial 
■epafation  of  those  particular  individnals,  by  means  of  wUch  they 
became  involnntarily  paired  off  among  themselves,  and  so  perpetnated 
this  new  variety  ?  What  natnral  causes  are  capable  of  being  regarded 
as  snffioiently  powerf  ni  and  inévitable  to  hâve  f orced  on  this  issue,  and 
thon  bronght  about  the  establishment  of  a  Negro  race  P 

To  this  the  foUowing  answers  were  suggested  bythewriter: — 1. 
Aocident,  2.  Tribal  Quarrelsomeness  or  Persécution,  S.  Bisease. 

In  the  diaonsûon  that  ensued,  Mr.  A.  MoArthur,  Bev.  J.  Manners, 
Mr.  Kayow,  and  the  ohairman  took  part.  Numerous  donations  of 
books  to  the  library  were  annonnced  at  this  meeting  ;  the  first  one 
held  in  the  sodety'B  new  premises. 


BNTOMOLOGICAL  SOCIETY  OF  LONDON. 

jAjnJABY  S&D.— Mr.  H.  W.  Bâtes,  président,  in  the  chair.  Exhi- 
bitions of  Lepidoptera  were  made  by  Mr.  Hewitson  and  Professer 
Westwood  ;  and  of  Coleoptera  by  Professer  Westwood,  Mr.  Pasooe, 
and  Mr.  Albert  Mûller.  Mr.  Bond  mentioned  that  upwards  of  30 
Bpe<simens  of  the  new  locust,  Acridium  peregrinumf  had  been  taken 
in  Comwall  in  October  last,  and  two  of  thèse  were  shown. 

Mr.  Hewitson's  exhibition  of  butterflies  was  peculiarly  interesting, 
mnd  induded  no  less  than  135  new  species,  besides  many  rarities,  iJl 
ooUected  in  Ecuador  by  Mr.  Buckley. 

Tha  following  papers  were  read:— "On  some  new  British  Species  of 
Epliemeridas,"  by  the  Bev.  A.  E.  Eaton.  "  Descriptions  of  six  new 
■peciM  of  Callidryas,"  by  Mr.  A.  G.  Butler.    "A  Bevision  of  the 


genus  Catasarens,"  by  Mr.  F.  P.  Pascoe.   "  The  Gênera  of  Coleoptera 
studied  chronologicaUy"  (part  1. 1735-1801),  by  Mr.  G.  B.  Crotoh. 
The  fifth  part  of  the  Transactions  for  1869  was  on  the  Table. 


ODONTOLOGICAL  SOCIETY  OF  GREAT  BBITAIN. 

Thk  AuTinal  General  Meeting  was  held  laat  Monday  evening,  when  the 
élection  of  officers  took  place.  There  was  afterwards  an  interesting 
discussion  upon  a  paper  previoualy  read  by  Mr.  J.  B.  Mummery,  F.L.S., 
"  On  the  Belations  which  Dental  Caries, — as  discovered  amongst  the 
Ancient  Inhabitants  of  Britain,  and  amongst  existing  Aboriginal 
Baces, — may  be  supi)osedto  hold  to  their  Food  and  Social  Condition," 
to  which  subject  we  may  hereafter  refer.  The  retiring  président,  Mr. 
J.  H.  Barrett,  gracefully  marked  his  year  of  office  by  announoing  his 
intention  of  giving  two  prises,  to  be  open  to  ail  students  at  the  Dental 
Hospital  of  the  Society,  for  the  best  préparations  and  notes  on  Dental 
Caries,  illustrating  cases  actually  treaited  by  the  oompetitors. 


GLASGOW  PHILOSOPHICAL  SOCIETY. 

A  BPSCIAL  meeting  of  the  members  of  the  Philosophical  Society  of 
Glasgow  was  held  on  the  22nd  nlt.,  in  the  East  Boom,  Corporation 
Galleries,  when  the  discussion  on  the  Patent  Laws  was  resumed.  Dr. 
Bryoe,  président,  ocoupied  the  chair.  The  discussion  was  of  considér- 
able length,  but  had  no  spécial  scientiflc  interest. 


DUMFBIBSSHIBB  SOCIETY.* 


1  VaHaHon  qfAnimaU,  ào,,  vol.  ii,  p.  290. 


A  CONYBBSAZIONB  of  uativcs  of  Dumfriesshire,  reaident  in  Glasgow,  was 
held  in  the  Corporation  Galleries,  on  the  22nd  ult.,  presided  over  by 
the  Bight  Hon.  George  Young,  M.P.,  Lord-Advooate  for  Scotland,  to 
inaugurate  the  amalgamation  of  the  two  sooieties  in  Glasgow  con- 
nected  with  that  county,  vis. — the  Nithsdale  Society,  which  has  been 
in  existence  about  three  years,  and  the  Dumfriesshire  Benevolent, 
formed  about  nine  months  ago  by  those  connected  with  Annandale, 
in  the  prospect  of  ultimately  uniting  with  the  Nithsdale.  This  event 
was  happily  accomplished  at  the  annoal  meeting  of  the  latter  sooiety 
on  lOth  December,  and  the  amalgamated  society  was  designated  the 
Glasgow  Dumfriesiôiiro  Society. 

The  offioe-bearers  for  1870  are  : — Patrons — His  Ghraoe  the  Duke  of 
Buccleuch  and  Queensberry,  the  Bight  Hon.  Lord  Bollo  and  Dunning, 
the  Bight  Hon.  George  Young,  M.P.,  Lord-Advocate  for  Scotland. 
Président — James  Keyden,  Esq.  Yice-presidents — ^Thomas  Murray, 
Esq.,  James  Deas,  Esq.,  CE.,  Counoillor  Chalmers,  and  James  Thom- 
son, Esq.  Directors — Messrs.  James  Blaokwood,  sen.,  James  Imrie, 
U.  N.  Graham,  Wm.  Thorbum,  John  Webster,  H.  D.  Bogerson, 
Alex.  B.  Inglis,  Walter  Bell,  Walter  Paton,  Charles  Wilson,  Thos. 
Lawrie,  Thos.  Wright,  John  Walker,  Dr.  Charteris,  Wm.  Hunter,  and 
B.  C.  Graham.  Secretary — Mr.  W.  J.  Thomson,  79,  Buchanan-street. 
Treasurer — Mr.  Thos.  H.  Carmichael,  29,  Ingram-etreet. 

Several  of  the  directors  and  members  of  the  sooiety  dined  in 
McLean's  Hôtel  préviens  to  the  conversazione,  when  Mr.  Keyden,  the 
président,  entertained  the  Bight  Hon.  Gtoorge  Yonng,  M.P.,  Bobt. 
Dàlglish,  Esq.,  M.P.,  J.  J.  Grieve,  Esq.,  M.P.,  Sir  James  Lumsden, 
and  James  Grierson,  Esq.,  Dalgourie. 

After  dinner,  the  party  prooeeded  to  the  Corporation  Galleries, 
where  a  large  audience  had  assembled  to  eigoy  the  conversazione. 


DEBBY  NATUBAL  HISTOBY  AND  PHILOSOPHICAL  SOCIETY. 

Ths  inangural  meeting  of  this  sooiety,  which  has  lately  spnmg  into 
existence  in  Londonderry,  was  held  in  the  Corporation  Hall,  on  Friday 
evening,  Nov.  19th,  when  an  address  was  deÛvered  by  the  président, 
W.  Harte,  Esq.,  CE.,  F.B.G.S.I.  The  audience  was  vezy  sélect,  and 
the  display  of  scientifio  instruments  was  most  interesting.  During  the 
evening  several  pleasing  expérimente  were  made  by  members  of  the 
Bocie^.  The  meeting  partook  of  the  character  of  a  conversazione, 
The  varions  collections  were  viewed  with  much  interest.  They  included 
the  following  : — Dredgings  in  Lough  Swilly,  geological  spécimens  of 
Donegal  granité,  flint  implements,  &o,  (Mr.  W.  Harte's  collection)  ; 
cinerary  um,  found  near  Grange  (Mr.  Bobert  M*Crea)  ;  scientifio 
apparatus,  &c.  (Mr.  C.  W.  Duggan,  M.A.)  ;  fine  ooUeotion  of  native 
f ems  (Dr.  Cuthbert)  ;  Dmidical  omaments  (Dr.  Forsyth)  ;  photometrioal 
apparatus  (Mr.  M*Nie)  ;  electric  apparatus,  Ao.  (Professer  Leebody)  ; 
several  microscopes  of  great  value,  with  interesting  objecte  (Mr. 
Cowie)  ;  fine  collection  of  moths  (Mr.  Harte,  Eilderry)  ;  hydranlio 
press  (Dr.  M*Cay);  Bosetta  stone,  discovered  by  the  Frenoh  at 
Bosetta,  in  Egypt,  and  which  afterwards  f ell  into  the  hands  of  the 
British  at  Alexandria  (Mr.  Todd,  head-master  of  Deny  Model  Sohool). 
Mr.  James  M*Corkell  and  Mr.  Thomas  Watson  were  also  exhibitors. 
The  prooeedinga  were  opened  at  eight  o'clock. 
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SOIENTIFIO    OPINION. 
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The  président  then  deliTered  the  inaugural  addresB,  vbicli  was  of 
great  length  and  dealt  with  the  advanoes  recently  made  in  Natnral 
and  Physical  Science. 

MONTEEAL  NATUEAL  HISTORY  SOCIETY. 

Thb  second  of  the  monthly  meetings  of  thia  association  was  held  on 
Monday  eYcning,  Noyember  29th,  Principal  Dawson  presiding.  Col. 
Wolseley,  Q.M.G.,  Dr.  Brans,  and  Alfred  Selwyn,  F.G.S.,were  elected 
membere  of  the  society. 

Mr.  Billings  then  read  a  paper  **  On  the  Genns  Scolithns  and  somo 
Allied  FoBsils,"  of  which  the  foUowing  is  an  abstract  : — ^The  fossils 
known  nnder  the  names  of  ScolitMis  and  Ârcnicolites  were  described 
as  oonsisting  of  cylindrioal  or  rod-liko  bodios,  which  penetrate  the 
layers  of  sandstone  perpendicnlarly  downwards  to  a  distance  varying 
from  a  few  lines  to  2  or  3  ft.  Thero  are  soveral  yarieties,  the  most 
common  of  which  has  the  rods  from  ono-tweifth  to  onc-fourth  of  an 
inch  in  diameter  ;  in  another  moro  rare  form  they  haye  at  the  surface 
of  the  beds  a  wide  tmmpet-shaped  expansion,  2  or  3  in.  across,  but 
taper  to  a  point  below,  where  they  are  in  geuoral  more  or  less  curyed. 
Under  certain  eiroumstances  they  can  be  entirely  separated  from  the 
rock,  and  then  présent  the  appearance  of  simple  oylindrical  or  conical 
roda  of  sandstone,  with  no  internai  structure.  AU  the  yariotios  are 
more  or  less  distinctly  marked  by  a  sories  of  oblique  annulations — a 
character  which  Mr.  Billings  thought  to  be  of  importance,  as  it  seemcd 
to  show  that  they  were  ail  membcrs  of  ono  family  of  organisms. 

So  long  as  thèse  fossils  were  only  known  by  spccîmens  exhibiting 
no  internai  structure,  it  was  impossible  to  décide  to  which  division  of 
the  animal  or  yegetable  kingdom  they  belonged.  The  Geological 
Suryey  had,  howeyer,  seyeral  years  ago,  asccrtained  that  the  Potsdam 
Formation  induded  a  considérable  deposit  of  limestone,  in  which  the 
same  fossil  forma  were  found  (first  discovercd  by  Mr.  Bichardson), 
with  the  internai  structure  beautifuliy  proseryed.  By  thèse  it  was 
proyed  that  they  were  not  the  casts  of  worm-burrows,  but  sponges. 
The  seyeral  specios,  so  far  as  is  y  et  known,  were  distributed  as  fol- 

lowB  :— 

One  large  species  (Archeocyathus  Minganensis)  in  the  calciferous 
formation,  two  in  the  limestone  of  the  Potsdam,  and  seyeral  in  the 
sandstone.  In  the  next  formation  below  the  Potsdam  (the  Primordial 
Silurian),  Mr.  Murray  had  lately  discoyered  another  species  in  New- 
foundland.  This  latter  occurs  in  a  red  limestone  overlying  the 
Huronian  group;  and  is  associated  with  Paradoxides  and  other 
primordial  fossils.  Its  internai  structure  shows  it  to  be  a  sponge  of 
the  same  gênerai  type  as  are  those  of  the  Potsdam  and  calciferous, 
but  perhaps  of  a  distinct  genus.  It  is  about  the  size  and  form  of  the 
fossil  (Histioderma  Hihemicum)  that  has  been  found  in  the  Cambrian 
rocks  in  Ireland.  Judging  from  the  form,  the  oblique  annulations 
and  mode  of  occurrence  of  the  Irish  fossil,  he  was  of  opinion  that 
it  was  not  an  annelide  burrow  but  a  sponge.  He  belieyod  that  thèse 
ancient  sponges,  at  least  many  of  them,  liyed  in  the  sand  or  soft  ooze 
of  the  océan' s  bottom,  with  their  sometimes  wide  and  trumpot-shaped 
mouths  just  eyen  with  or  a  little  olevated  aboyé  the  surface. 

During  the  discussion  that  foUowcd,  Dr.  Dawson  said  that  if  Mr. 
Billings  was  right  it  would  appear  that  in  the  seas  of  the  earlier 
âges  protozoic  life  had  the  prépondérance.  In  reply  to  a  question 
by  Mr.  Whiteayes,  Mr.  Billings  said  that  silicious  spicula  were  found 
in  great  abundance  in  association  with  those  sponges.  They  were 
generally  of  an  elongated  pyriform  shape  (the  "acerato"  form  of 
Bowerbank).  He  supposed  they  were  originally  calcareous,  but  had 
become  silicious  during  the  progress  of  fossilization. 

Dr.  Carpenter  then  made  a  communication  as  follows  : — "  On  Différent 
Modes  of  Computing  Sanitary  Statistics,  with  spécial  référence  to  the 
opinions  lately  published  by  Mr.  Andrew  A.  Watt.*' 

This  gaye  riso  to  a  fierce  discussion  which,  howeyer,  had  little  of 
interest  for  any  saye  students  of  social  science. 


CALIFOENIA  ACADEMY  OF  SCIENCES. 

Thb  Califomia  Academy  of  Sciences  held  its  regulor  monthly  meeting 
on  Monday  eyening,  Noyember  Ist. 

Mr.  Yale  presented  a  spécimen  of  the  tusk  of  a  mammoth  from 
Alaska,  semi-fossilized  ;  nearly  fifty  yolumes  and  pamphlets  from  the 
Smith sonian  Institute  were  receiyed  for  the  library  of  the  Academy, 
also  four  yolumes  of  the  American  Conchology^  bound. 

Mr.  Yale  called  the  attention  of  the  Academy  to  the  Noyember 
meteoric  showers,  and  stated  that  on  the  provious  Friday  evening  he 
had  noticed  some. 

Dr.  Kellogg  gaye  an  account  of  his  récent  botanical  trip,  and  ox- 
hibited  a  number  of  plants  obtained,  among  them  spécimens  of  Œno- 
thcra  Whitneyit  "Whitney's  Primrose,  discovered  by  Professer  H.  A. 
Bolander,  and  recently  collected  on  the  coast  of  Humboldt  County  by 
him.  It  was  truly  a  beautiful  annual,  and  worthy  mémorial  of  the 
former  président  of  the  society,  and  might  well  serve  to  awaken  pleasant 
reminisceiicos  of  the  yery  efficient  chief  of  the  late  State  geological 
Buryey.    He  also  presented  spécimens  of  his  huokleberry-leaf  oak-— 


{Quereus  vaecinifoliat  Kellogg),  desoribed  maay  yean  sinoe.  The 
drawing  of  it,  made  at  the  time,  was  brought  bef ore  the  Booiety  again 
to  yerify  its  trnthfnlness  to  nature  by  comparison  with  spécimen,  and 
to  correct  an  error,  whioh  by  eome  mistake  asoribes  the  name  and  de- 
scription to  Sir  William  Hooker.  This  had  been  considered  by  some 
as  only  a  dwarfed  form  (Q.  Chrysolehis),  a  tree  often  from  4f0  to  50  ft. 
high,  and  from  2  to  4  ft.  in  diameter,  with  yen^  wide-spreading  top, 
an  eyergreen,  and  yery  yaluable  tough  timber-tree,  qnite  eqnal  to  the 
liye-oak  of  the  Atlantic  States  for  ship-building,  whereas  tlds  ia  nerer 
more  than  from  2  to  4  ft.  high.  If  the  intermediate  forme  erer  nin 
into  this,  he  claimed  that  they  should  also  haye  fruit  on  them,  whioh 
was  neyer  the  oase.  If  this  is  to  be  considered  a  mère  VBxiebf,  only 
dwarfed  by  looality,  soil,  or  altitude,  then  by  a  parity  of  reasoning 
the  Garrya  Buxijolia  (Gray),  which  grows  with  it,  should  be  con- 
sidered only  a  dwarfed  form  of  G.  elUptica.  Yet  there  is  no  one  that 
would  oontend  for  this. 

Dr.  Kellogg  also  exhibited  spécimens  of  Brodicea  eocdnea  (Gray), 
and  a  painting,  which  was  made  by  him  a  year  preTiously  to  the 
description,  and  presented  before  the  Academy,  together  with 
spécimens  of  the  plant,  collected  by  Professor  H.  A.  Bolander.  He 
found,  during  his  récent  botanical  trip,  a  purple  yariety  withont  the 
usual  greenish  border.  They  will  be  anxiously  sought  after  by  fiorists 
when  botter  known.  He  also  oaUed  the  attention  of  the  Academy  to 
his  Chlorayalum  angustifoUum,  fignred  in  the  ProceedÀ/ngs  of  April  1, 
1861,  yol.  ii.  page  104,  and  compared  the  figure  and  présent  spé- 
cimens. He  called  attention  to  the  impropriety  of  the  name  of 
nudicaule  as  applied  to  the  scarlet  larkspnr,  showing  yery  branohing 
and  leafy  stems,  and  also  stated  that  this  plant  hybemated  during 
the  dry  season,  the  roots  shrinking  and  apparently  deyoid  of  ail  life, 
which  was  restored  by  a  retum  of  moisture.  He  made  a  statement 
upon  the  yalue  of  a  species  of  Ceonothus,  in  adding  to  the  oream  of 
milk  when  the  plant  was  fed  to  cows,  obserying  that  land  had  been 
considered  more  yaluable  when  coyered  with  it.  Dr.  Cooper  made  the 
inqniry  if  any  médicinal  qualities  had  been  noticed,  and  stated  that  in 
the  Eastern  States  a  species  of  this  plant  was  nsed  for  tea,  in  the  time 
of  the  American  Beyolution. 


FOREIGN  ACADEMIES. 


THE  FEENCH  ACADEMY. 

Pabis,  Januart  3bd. — Under  the  presidenoy  of  M.  Bernard  and 
M.  Liouyille.  The  time  of  the  meeting  was  greatly  taken  up  by  the 
dection  of  a  yice-president  and  a  correspondent,  and  by  other  routine 
matters.  The  correepondence  of  the  day  was  presented  by  M.  Elle 
de  Beaumont. 

Father  Secchi  continues  his  researches  on  solar  spectra,  and  oheoks 
his  obseryations  by  expérimente  on  the  différent  gascons  substances, 
Buch  as  nitrogen,  hydrogen,  &o.  He  has  found  that  when  a  gaa  is 
inclosed  in  a  capilltûry  tube,  it  giyes  différent  spectra  according  as  its 
température  is  raised  or  lowered.  M.  Dumas  pointed  out  thatCaptaJn 
Trèyes  had  made  experiments  of  a  somewhat  similar  nature  to  asoer- 
tain  the  différent  illnminating  power  of  gases  in  oapillary  tubes  throngh 
which  electrio  dischaf  ges  passed. 

M.  Dubrunfaut  made  some  reo^arks  on  his  researches — still  in  pro- 
gress— on  the  spectra  of  pure  and  mixed  gases. 

M.  Guyot,  of  Nancy,  gaye  some  of  the  results  of  his  expérimenta 
on  roBolic  acid  as  a  substance    used    for  tinting  yegetable  syraps. 
Although  this  acid  is  not  poisonous,  its  employment  in  the  préparation 
of  articles  of  f  ood  and  its  sale  nnder  the  name  of  a  yegetable  symp  ia 
not  the  less  a  fraud.    He  thinks  that  as  Fuchsine  Is  already  used  as  a 
tinting  material,  that  rosolic  acid  will  also  soon  find  its  way  among  the 
confectioners.    In  order  to  put  people  on  their  guard,  he  bas  prepared 
a  number  of  syrups,  and  has  established  the  means  of  readily  distin- 
guishing  syrups  coloured  with  Fuchsine,  Lydine,  and  the  new  acid.  On 
account  of  its  ready  solubility  in  water,  rosolic  acid  is  likely  to  bo 
much  employed  ;  but,  on  the  other  hand,  the  fact  that  eyen  the  feeblest 
acid  changes  its  colour  will,  of  course,  preyent  its  being  nsed  in  aoidn- 
lated  syrups.    When  added  to  a  neutzal  syrup  it  produces  a  liquid  red 
colour,  which,  howeyer,  changes  after  a  time,  bwing  to  the  deyelop- 
ment  of  organic  acids.    A  syrup  whioh  contains  boi^  rosolic  acid  and 
a  free  acid  has  a  brownish^yellow  tint  ;  ammonia,  by  the  fine  red  tant 
it  produces,  enables  us  to  recognize  the  rosolic  acid,  but  this  tint  very 
rapidly  alters,  owing  to  the  changes   constantly  going  on  in   buoIi 
organic  liqnids.     The  foUowing  arc  the  principal  characters  fumisbed 
by  a  syrup  containing  rosolic  acid,  which  the  author  prepared  artifi- 
cially  : — Free  acids  or  solutions  of  acid  salts  change  the  red  tint  to 
brownish  yellow  ;  by  adding  ammonia  or  other  alkali  the  red  tint  ia 
restored;   an  excess  of  yolatilo  alkali  giyes  a  magnificent  red  hue. 
Potash  has  no  reaction,  and  g^yes  no  preoipitaté.    Carbonate  of  soda, 
in  cold  solutions,  giyes  no  precipitate,  and  there  is  no  disengs^e- 
ment  of  oarbonic  acid  ;  eyen  during  ebullition  the  effeot  is  alig^ht. 
Hypoohlorite  of  soda  bas  no  reaoUoni  but  if,  after  adding  it,  a  few 
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diops  of  aoid  be  added,  ao  as  to  diaengage  ohlorine,  the  syrap  ia  oom- 
plately  diBOolonred.  This  test  may  also  be  applied  to  the  syrnp  whioh 
has  beoome  brown  throngh  addition  of  aUcali,  but  the  réaction  is 
Blower.  Aoetate  of  lead  gires  a  red  preoipitate.  Nasoent  hydrogen 
deoolorizoB  the  liqoid,  bat  exposnre  to  air  restorea  the  coloar. 

The  anthor  layadown  the  folio wing  conolasiona  : — (1)  Chlorine  and 
potaah  enable  na  tO  diatingaiah  between  a  ayrap  ooloured  with 
Fuchsine  and  one  eolonred  with  roaolio  aoid.  (2)  Aoids,  alkalis,  and 
carbonate  of  aoda,  eatablish  marked  différences  between  sympa  eolonred 
with  Lydine  and  roaolio  aoid.  The  anthor  ia  engaged  in  attempting  to 
find  a  method  for  the  eatimation  of  rosolio  aoid  in  ooloared  ayraps. 

U.  Gtandin  addresaed  what  the  Fronoh  call  "a  réclamation  of 
priority  "  relative  to  the  manufacture  of  artificial  goms  ref erred  to  in 
our  last  report.  In  regilrd  to  the  method  deacribed  the  week  beforo 
by  M.  Feil,  he  aaid  that  he  had  been  in  the  habib  for  ton  yeara  of 
makmg  preaioiu  stonea  in  a  aimilar  manner,  which  conaiata  in  plaoing 
in  the  oraoible  the  **  emerald  of  Limogea  "  and  a  flox  conaisting  of 
phosphoiio  aoid,  borio  aoid,  flnoride  of  calcium,  and  the  earthy  oxidea, 
lime,  magneaia,  and  baryta.    He  uaea  the  oxyhydrogen  blow-pipe. 

The  peri>etaal  aeoretary  poiated  ont  that  in  the  collection  of  the 
Aeademy  there  were  aome  beautiful  apeoimena  of  platinized  glass. 
Theae,  whioh  are  prepared  muoh  in  the  aame  way  aa  ailyered  spécula, 
poaaesa  immenae  refleoting  power,  and  yet  the  quantity  of  platinum 
is  ao  small  that  the  glaaa  ia  perfectly  transparent. 

A  letterwas  read  from  Dr.  Olliyier,  of  Batna,  on  the  subjeot  of  the 
earthqnake  shooks  felt  at  Biskra,  in  Âlgeria  on  the  16th  aud  Idth  of 
November  last.  The  following  notes  were  also  read  :  by  M.  Zanto- 
deaohl  on  telegraphio  oablea  ;  by  M.  Fleury,  on  the  artiâcial  prodacta 
of  the  white  'Agarto  ;  and  by  M.  Lacaze-Duthiera,  on  hia  recont 
reaearohes  on  the  Morphology  of  MoUuaka. 

The  élection  of  a  vioe-preaident  then  took  place.  Ont  of  48  yotea 
M.  Coate  obtained  25,  M.  Balard  19,  and  M.  de  Quatrefagea  1. 

In  yielding  the  preaident'a  chair  to  M.  LiouTÎlle,  M.  Bernard  deliverod 
a  brief  but  touching  speech,  in  which  he  expreased  hia  aonae  of  the 
great  importance  of  the  poat  he  had  hold  during  the  year,  and  con- 
gratulated  the  Aeademy  on  the  faot  that,  during  hia  office,  none  of  ita 
membera  had  paaaed  from  among  the  body. 

In  the  place  of  correspondent  in  the  physios  section,  the  Aeademy 
elected  Herr  Helmholtz.  Of  45  Yotea  Helmholtz  got  37,  Kirchhoff  3, 
Thomson  2,  and  MM.  Mayer  and  Angatrom  1  each. 

In  &  memoir  preaented  by  Henry  St.  Claire  BeviUe,  the  aufchor 
protesfced  againat  the  expreaaion  nascent  statut  bo  of  ton  employed  by 
ohemiata.  He  believea  that  the  use  of  the  word  ia  obatructive  of  the 
beat  interesta  of  science. 

Lastly,  M.  Léon  Vaillant  sent  in  a  paper  on  the  structure  of 
apongea. 

ACADEMY  OF  SCIENCES,  VIENNA. 

ViSNHA,  Decshbbb  16th,  1869. — Sitting  of  the  Mathematical  and 
Natural  Soienoes  Claaa.  Profeaaor  Dr.  Beuaa  read  a  memoir  in  Italian, 
eent  by  Dr.  Manzonl,  on  the  Foaail  Biyozoa  of  Italy.  The  anthor 
haa  gone  yery  fully  into  the  aubject,  and  he  deacribea  no  lésa  than 
twenty-one  apeoiea  of  Lepralia,  and  givea  four  plates  illuatrative  of 
hia  obsarrationa.  Only  aix  of  the  apeoiea  are  already  known  : 
L.  êcripta,  pteropora^  and  tetrafjOTia,  Bsa.,  linearisy  Haaaall,  ansatat 
Johnat.,  aad  ciliata,  Pall.  ;  the  remaining  ûfteen  are  quite  new.  Tho 
graater  namber  of  the  apeoiea  (twelve)  are  from  the  Middle  Mioceno  of 
Tarin  ;  four  are  from  the  Middle  Pliooone  of  Castellarquata  ;  and  the 
lemaining  fiye  are  from  the  Upper  Pliocène  of  Beggio  in  Calabria. 

Professer  Dr.  Ed.  Hering  read  a  yery  intereating  papcr  on  the 
phyaiology  of  the  reapiratory  moyementa  with  relation  to  the  influence 
of  the  two  aeta  of  nervea — ^the  yaao-motor  and  the  true  rospiratory. 
He  deseribed  the  reanlta  of  expérimenta  on  animais  placed  undor 
cnrara,  and  whoae  pneumogaatric  nervea  had  beon  dividod.  Ho  had 
employed  the  kymograph  in  regiatering  hia  observations,  and  he 
isoommends  the  use  of  dogs  rather  than  cata  in  expérimenta  of  thia  kind. 

Herren  Thiele  and  Oppolzer  both  aont  in  thcir  calculationa  of  tho 
éléments  of  Cornet  III.,  1869. 

lAstly,  Herr  Steindachner  gave  in  the  aecond  port  of  hia  memoir  on 
the  Fiahes  of  Sénégal.  He  doscribes  twenty-eight  gênera  (P)  of  the 
following  familles  :-^Oobiidœ,  Mugilida),  Gorridu},  Chromidas,  Laby- 
DDthide,  Pleoronootidœ,  and  Siluroidœ. 


Bées  Beneflôial  to  Fruit. — Dr.  A.  Packard,  éditer  of  the  American 
^^o^nralUt,  replies  to  a  qaery  in  regard  to  the  effeota  produced  upon 
'niit  bj  the  agency  of  honey-bees,  that  ail  the  évidence  given  by 
hotanists  and  zoologiata  who  hâve  apecially  studied  tho  aubjoct,  shows 
that  bee«  improve  the  quality  and  tend  to  inorease  the  quantity  of 
frnt  Tfafly  aid  in  the  fertilisation  of  fiowers,  thns  preventing  the 
oooamnoe  of  aterila  flowera,  and,  by  more  thoronghly  fertilizing  Howera 
B^ieaây  x>^aot,  rendét  the  production  of  aound  and  well'developed 
fniit  more  aura.  Maoj  botaniats  think  if  it  were  not  for  boea,  and 
ofcher  inoeots,  nuuiy  pUÂta  wonld  not  be»  fmit  at  ail. 
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Inflaenoe  of  Altitude  on  Température. — ^Dr.  Marœt  oommnni- 
oatea  a  paper  to  the  Bibliothèque  Universelle  et  Revue  Suisse^  the 
reanlta  of  a  aeriea  of  observations  made  during  an  expédition  to  the 
Mont  Blano  ohain  of  mountains.  The  Lancet  thns  abstraots  it  : — *'  He 
employed  a  thermometer  ao  constructed  that,  whilat  the  bulb  waa 
nnder  the  tongue,  the  height  of  the  meroury  oould  be  read  off  by 
meana  of  a  amall  mirror  attaohed  to  the  atem.  The  inatrument  waa 
oarefully  graduated  to  fiftha  of  a  degree,  but  yariationa  not  exceeding 
a  tenth  were  readily  viaible.  The  résulta  he  obtained  were  aa  fol- 
lowa  : — 1.  The  température  of  the-human  body  in  the  atate  of  repoae 
doea  not  ordinarily  beoome  leaa  elevated  at  the  anmmit  of  high 
monntaina  than  at  the  level  of  the  aea.  Diminution  in  atmoapherio 
presaure,  therefore,  doea  not  appear  to  bave  a  marked  influence  on  the 
température  of  the  body  in  a  atate  of  repoae.  2.  The  température  of 
the  body  appeara  progressively  to  diminiah  during  the  aot  of  aacent. 
Tbe  degree  of  thia  dépression  dépende  almost  excluaively  on  Uie  time 
that  haa  elapaed  aince  the  laat  meal.  Aa  a  gênerai  rule,  rapid  monnt- 
ing,  with  free  tranapiration,  produoea  tho  greateat  depreaaion  of 
température.  3.  The  température  of  the  body,  after  nndergoing  de- 
crease  during  the  aacent,  quickly  augmenta  when  the  body  ia  again  at 
rest,  or  even  when  the  rapidity  of  the  aacent  ia  diminiahed.  4.  The 
gênerai  feeling  of  indiapoaition,  and  in  partioular  the  oppreaaion  at  the 
heart,  that  ia  c^ten  experienced  at  great  altitudea,  ia  aooompanied 
with  a  remarkable  depreaaion  of  température  of  the  body  generally. 

The  New  Frint,  the  Zjichtdruck. — ^Aa  we  aome  days  sinoe  oalled 
attention  to  the  intereating  collection  of  printa  at  the  Booma  of  the  So- 
ciety of  Arta,  our  readera  may  be  intereated  in  knowing  that  aome  addi- 
tional  examplea  of  printa  produced  upon  an  analogoua  prinoiple  to  that 
deseribed  by  Mr.  Davenport  under  the  title  of  the  "Albert  Type,"  hâve 
been  added  to  the  collection  whioh  ia  atill  on  exhibition  at  theaociety'a 
house.  The  examplea  added  are  oalled  "  lichtdruck,"  or  a  new  modo 
of  photographie  printing,  introduced  by  Meaara.  Ohm  &,  Groaaman,  of 
Berlin.  The  proceaa  ia  atated  to  be  "  capable  of  yielding  any  nnmber 
of  impreaaiona,  which  can  be  printed  upon  unprepared  paper  with  eqoal 
effect  to  oopper  and  lithographie  printa  in  diatinotness  of  oolour,  ontline, 
delicaoy,  and  indeatmctibility."  The  prooess  is  aimple.  A  plate  for  print-' 
ing  can  be  prepared  in  a  ahort  time  upon  common  glaaa  from  a  négative. 
The  outlay  ia  not  coatly,  aa  neither  gold  nor  ailver  preparationa  are 
noeded.  One  penny  will  oover  ail  the  expenaea  in  materiala  to  prépare 
a  common-aized  plate,  and  if  an  impreaaion  be  taken  in  the  morning, 
aeveral  hundred  lâohtdrucka  of  the  finest  finish  can  be  ready  by  even- 
ing.  The  ontlay  for  the  peouliarly-oonatmcted  printing-presa,  and  a' 
few  minor  utenaila,  ia  very  moderato,  and  within  the  reaoh  of  any 
photographer.  Any  deacription  of  paper  is  adapted  for  thia  kind  of 
printing,  while  for  highly-finiahed  printa  the  inventera  use  another 
clasa  of  paper,  apecially  prepared  •  by  themaelvea.  They  are  now 
eatabliahing  an  aeademy  to  teach  their  new  ayatem  of  Liohtdmck  to  a 
aeleot  number  of  pupila  at  Berlin,  and  intond  to  do  the  aame  in  thia 
country,  where  Mr.  C.  F.  Jeaaen,  AUemannia-offiœa,  6,  Ship<«lley, 
Bradford,  haa  been  appointed  agent  for  the  sale  and  lioensing  of  the 
procesa. 

A  New  Type-aetting  and  Diatributing  Machine. — ^A  new 
machine  haa  been  patented  by  Mr.  Mackie,  the  proprietor  of  the  War* 
ring  ton  Guardian,  for  compoaing  and  diatributing  typea.  There  are 
in  faet  two  maohinea,— one  like  a  amall  piano,  whereby  atrips  of  paper 
are  perforated  by  working  keya.  In  thia  way  the  literary  matter  ia 
prepared  for  the  oompoaing  or  type-aetting  machine  ;  the  perforationa 
gniding  the  depoait  of  the  typea,  which  ia  done  by  the  other  machine. 
"Jnatifioation"  is  done  aa  naual,  by  hand.  The  reverae  procesa  of 
diatribution  la  also  done  by  the  machine.  A  well  oomposed  and 
printed  page  of  matter  done  in  this  way  has  been  sent  us  for  inspection. 
Authors  may  prépare  their  own  perforated  sUpB  and  send  them  to  the 
printer  in  place  of  "copy."  Six  perforators  and  six  oomposers  oould 
set  np  a  Times  page  in  an  hour.  The  Engineer  gives  an  engraving  of 
the  larger  machine,  and  speaks  highly  of  its  ingenoity  and  ita 
practioal  aocnracy. 

Paper  Houses  in  Beality. — The  récent  American  invention  for 
paper  building-matenal  is  a  suooess,  It  has  been  reœntly  teated  in 
Chicago  with  the  reault,  we  are  informed,  of  fully  eatabliahing  ita 
utility.  It  ia  aaid  that  a  houae  22  ft.  long,  16  wide,  and  14  high,  can 
be  covered  on  the  outaide  for  leaa  than  9  dollara  ;  and  a  houae  36  f t. 
by  22,  and  20  f  t.  high,  for  20  dollara.  The  building  oan  be  done  at  any 
aeaaon,  and  oan  be  finiahed  with  great  apeed,  and  there  are  aaid  to  be 
numeroua  other  advantagea  connected  with  the  aae  of  the  paper.  It 
différa  from  ordinary  paper  in  conaiatency,  oompactneaa  and  solidity. 
In  the  manufacture  it  is  snbjected  to  a  pressure  of  hnndreds  of  tons, 
whioh  sqneezes  ont  the  liquid  matter,  leaving  a  snbstanoe  of  the  right 
thickness.  It  is  said  to  be  proof  againat  damp  and  gnawing  of  vermim, 
and  it  being  an  exoeUont  non-conductor  of  beat,  muât  make  a  warm 
dwelling  in  winter  and  a  oool  one  in  sommer.  It  is  nsed  in  the  pbw» 
of  plaaûring  for  inside  walla. 
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WEDNESDAY,  January  12th. 
rteologioat  fiociety,  8  p. m.  "Onthe  Superfici&l  Dopositu  cf  Portiana  of  : 
tbs  Aïon  Bud  aeieni  Vulloye  and  Bdj"ining  Districts,"  by  T.  G.  B.  ' 
Llojd,  E«q.,  CE.,  F.G.S.  "On  tho  C^eological  Poiiclon  and  Cao-  ' 
gnpbical  Dutributiati  of  the  Rsptitinn  or  Dolomilic  Conglomemta  of 
the  Bristol  Aras,"  by  R.  Etboridge,  Ewi.,  F.G.S. 

KoyiJ  Miorosoopical  Hooisty,  8  p. m.  "  On  the  Cftloariom  Spieulft  of  tbfl 
Oirr^oniada,"  hy  W.  S.  Kent,  F.Z.».  "Odui  Cndancnbed  Sla^re  of 
Derel opinent  of  TrlTarhuneni  coroUalKi,"  by  A.  ânnden,  U.RC.9., 
ka.  "  On  B  nsir  Matbod  of  HoasuriuK  SpeoLn  Buidi,"  hj  John 
Broiroing,  F.R.A.8. 

Royal  Lttamry  Fund,  H  p.m. 

AruhaologicaJ  Associaliou,  8  p.m. 

Belfut  Natural  History  Society,  and  tha  Bolfut  N'&timlislâ'  Field  Club, 
joint  meeting,  S  p.m,  "A  Deuription  of  aji  Ancient  Stone  Coflin, 
found  al  Moiilla,  County  Down,''  by  Mr.  W.  H.  Pattarsun.  Mr. 
William  Oray  will  eihibit  a  colleation  of  Continental  and  Americnn 
Klint  Imptementa,  Ita.,  and  compare  them  with  the  Flint  Implemants  i 
foaad  in  the  Nortb  of  Ireland.  i 

THURSDAY,  13th. 

Royal  Society,  8.30  p.m.  "On  the  Minerai  Constitnentii  of  Meteoritea,"  I 
by  N.  a.  MaskelïDB.  "On  Fluoride  of  SilTBr,"  by  G.  Gore,  K.R.S.  1 
'  '  ApprDiimata  DatennloatioQs  of  the  Heating  Powara  o(  Aroturiu  1 
and  Ljna,"  by  &  J.  Stona,  F.R.S. 

Londoa  lotitution,  T.30  p.m.  | 

Society  of  Antiquaries,  8.30  p.m. 

Zoclogical  Sooisty,  8.30  p.m.     Dasoriptions  of  a  noir  geoue  and  of  eigh. 
'       '-'-    1  Mario-  "'■'     ---P--  " ------- 


3 j, , DaBOriptions  of p  — — -,,- 

taeu  new  apode»  of  I^aiid  and  Marine  Shells,  b^  Mr.  Henry  Adami. 

"  On  the  ganna  Pelargopaïi  of  tbe  family  Alceihnîdffl,"  by  Mr.  R.  B. 

8harpe.     Deacriptian  of  a  neir  Fiib  trom  the  Tïainity  of  Aden,  by 

Liaut. -Colonel  R.  L.  PUyfair. 
Royal  Sooiety  Club,  6  p.m. 
Hathamatioid  Society,  8  p.m,     " Equatiotia of  Contres  and  Fnci  of  certain 

InTolutions,"  by  Mr.  J,  J.  Walker. 
BnulFord  PhiloBophicHl  aociety,  8.15  p.m.    Second  lecture  "On  Sound," 

by  W.  F.  BarTBtt,  Eiq.,  F.C.3. 
Brighton  and  Sutaei  Natiiral  Ilirtory  ^ciotv,  8  p.m.    "OnVolcanio 

Théorie»,"  l>y  Mr.  J.  Mayall,  M.R.1. 

FRIDAY.  14th. 


Royal  Astronomicll  Societ 


MOKDAY,  ITth. 

"On  tbe  Testimonyof  FhiloBophy 


"  On  a  Scamper  throagb  Corn- 


Médical  Society,  S  p.m. 

London  Initilution.  8  p.m. 

Torquay  Natura)  History  Society,  aoi 

waÛ."  by  Dr.  C.  Pagat  Blaka. 
Brsdfonl  Pbilcsophical  Society,  8.U>  p.m.    CoDTenaiione  la  St.  Oeorga's 

Hall,  given  by  the  preaident,  Ur.  W.  R,  Ripley. 

TUESDAY,  18th. 

StatUtical  Society,  8  p.m.     "  On  the  Slatiitics  o(  Joint  Stock  Companio 

from  1814  to  the  preiant  tjme,  '"'   "  " '"'   '--=---'    - 

Untimitfld  Liability,  formed  une 
loaUlutioii  of  Civil  EngineerB,  8  p.m. 
Fathological  Society,  S  p.m. 
Anthropolofjioil  Sooiety,  <  p.m 
Royal  Institution,  3  p.m,     "  On  the  Architecture  of  tho  Homaa  Body, 

by  Prof.  Hiimphty. 
Leeda  PhiloMphical  Society.     "The  Poetry  of  Robert  Browning,"  hy  the 

Bbt.  t.  h.  McCheane,  M.A. 

WEDNESDAY,  19th. 


byMr 

Ejddemiological  Society,   8  p.m.      Coonoil   Meeting.      "On  Choiera  in 
Senegambia/'  by  Staff-Surgeon  Gunn,  communicated  by  the  Direclor- 


Coimcil   Meeting.      7   p-m.,  Ordinarj' 


Hetaorolugical  Society, 

Sooiety  of  Arti,  8  p.m.     "On  the  Coral  and  Pearl  Fisiiories,"  byP.  L. 
Simmondi,  Eau.,  F.S.S. 


Sir  w.  Tbouson  t.  GaoLour.— "P.  W.  S.  M."— Your-prisate  u 

[laa  juat  roached  us.    If  you  want  lo  buva  tho  lettor  nppear  in  neit  weok'a 
issue.  Tou  shouid  let  uj  hsTe  the  M3.  onrlier  than  you  propose.     Wo 
such  a  quantity  of  mnCter  standing  over,  that  we  are  ex 


•ith,— ot  least,  so  far  as  "  L.  T. 's"  wants  ara  coacemed. 

The  Eahth  Flat.— If  "  J.  n."  wili  kindly  deSne  what  he  meani  by 
Urtt,  wsahall  tie  happy  to  giTe  soma  reply  lo  hia  somewhat  unintelligiblo 
quOBlioo.     We  faney  "  J.  H. 's  "  ideas  ara  rather  confiuad. 

PbTeST  Lawb.— "  W.  L.  W."— Tha  subjact  ia  hanlly  of  a  nature  to 
justifr  our  publiibing  so  long  a  report.  You  wiU  soe  that  «a  hara  ro- 
[erred  to  the  diacusaion  in  our  "Week."  We  quiteJconour  in  the  coursa 
lakan. 

Poi,LBN    GHAJKa.— "  H.   C."— A    roceot  paper  in  the    /n*ri«A  Jif 

Nickel  Alloïs.— "O.  M."— Itiacuriousth»ttheBflBtrianoOTns,Bome 
of  the  Chineae,  and  one  of  the  récent  Englîsh  Wenc  ladian  coins  ail 
oontain  oickeL  NeTcrthelcss  nickel  haa  Dot  been  long  knewn  to  EuropeaD 
metallurgiatB. 

Spores  os  Tobacco.— "M.  M.  C."— Place  them  under  the  microscope. 
Wa  doubt  if  you  put  it  in  augar  whether  the  sporoa  would  germinate. 

OTBTKn's  StoMACH— "Mioro."  — Yea.  It  would  bo  worth  «-hila  to 
examine  (sa  haa  baon  rcscntly  suggested  by  an  abla  goologiatl  the 
atomachi  of  sorae  of  tbe  molluaka  takun  up  in  the  Atlaotio  expédition, 
with  a  ïiew  to  diBcovering  whether  diatoma  are  not  nbundant  tharein. 
This  wuuld  clear  up  Hr.  .leffreys'  dovbts. 

Pruiari  SorHCE  or  Carbon.— "P.  L.  S."— The  etotemenl— if  it 
meana  anytliing~ia  noosense.  Tha  writflr  doea  not  know  anything  aboot 
tbe  eubject. 

TfrraCeb  in  NobwaT.— "  M.  H."— Thanks  for  the  MS.  A»  you  bave 
not  givon  us  the  profeasor'a  ciact  addreaa,  perbapa  the  proof  had  better 
be  sent  to  you,  Tbere  is  no  need  ta  aend  the  oopy.  Thia,  however,  aa 
you  pleue,     We  shouid  wish  to  haro  the  firat  part  appear  at  once. 

PaoTOUETiH.  — "  GasUght"  ahould  consult  tho  Joarnai  o/  Oailigkling. 
Profeasor  Andersen,  of  Qiteeii'a  Collage,  Birmingham,  has  doue  some 
good  «ork  In  thia  direction. 

GlaBS  Mirrobb.— "U.c.  t.  "-^ee  our  report  o(  tho  Pranch  Aoûdemy 
inthisniunbar. 

PHOTOOBApaa  or  ihb  Moon.— "B.  M."— 

photos  may  be  seen  in  one  of  the  corridors 
they  are  auapended  in  frama. 

BdHBLBS    FOR    PBIBICAI,    ExPERIUENTS.- 
Plateau'a  papera.      2.  Olaate  of  soda. 

Thk  LscLANCHâ  (î)  Batibrï.- "  Phyùcist."~No  ;  we  bore  not  yet 
seen  it.  We  bave  directed  our  reporter  to  Inqulre,  We  fanoy  tha  tna(«- 
rial  ot  tha  œil,  and  Dot  of  the  éléments,  is  the  ohief  peculiarity, 

HTOROMETafl. — "V.  C." — If  you  usad  Riohardaon's  aoieslbetic  spray- 
tnltows,  you  could  peribrm  tlia  eiperiment  rery  eucceasfuUy. 

iHDDmoH  CoiL  AND  Vacduu  ExPEHluESTfl.— "  An  Amateur"  cannot 
do  better  than  purohaae  the  excellent  and  wondarfully  cheap  set  of  ia- 
Btmmenta  juat  made  by  Browning,  of  the  Minories. 

FlHH  ScALBa — "Zoo."—Wiiiiamson's  Memoin. 


.   Consult 


OUR    NEW  VOLUME. 

ffm  a  vie»  lo  meet  lie  tttending  reqmremxnU  cf  iiii  Journal,  te« 
havepermaneKllg  enlarged  SciENTIFlC  Ofikion,  and  hatt  introduced 
variotii  itnprotemenU  tuggeated  6g  tht  eTperimee  gained  dtiring  lÂe 
produetiox  of  the  fini  Iteo  Volumt».  May  we  aïk  Sabscribersto  nmind 
licite  qf  their  Scientific  friendi  aho  are  not  already  i»  ihe  Habit  <^ 
Tegularij/  purehating  SciENiiyio  Opinion,  Ihat  llu  eommeneemeiU  of 
the  prêtent  Volume  preunit  avery/atovrable  opportuiiHy  io  ixtendimg 
Subteriiert.  ^ 


Jâo.  10,  1870.] 
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WOEKING  MEN'S  COLLEGES. 

laie  years  it  has  become  popular  io  pet  ibe 
working  m  an,  and  we  trast  the  working  man 
will  not  bave  bcen  spoilt  by  tbe  ordeal.  Amoog 
the  many  new  institations  specially  created  for 
bis  beoefit  are  wbat  are  called  tbe  Workiog  Men's 
Collèges  ;  and  it  is  to  thèse  that  we  wish  to  direct  the  attention 
of  onr  readers.  A  séries  of  scbools  and  mnsenms  bas  been 
projected  for  the  improvement  of  the  working  man's  niind; 
and  tbongh  a  few  only  of  thèse  now  ezist,  there  is  no  donbt 
that  their  namber  will  quickly  increase.  But  tbongh  nnmerî- 
cally  they  are  not  of  mnch  significance,  the  Working  Men's 
Collèges  are  jast  now,  by  the  pablio  considération  they  are 
receiving,  growing  into  an  importance  they  did  not  previonsly 
possess.  From  tbis  will  fow,  in  dae  coarse,  more  of 
the  patronsge  and  support  of  the  wealtby,  and  it  is  high 
time  that  some  thonght  sbonld  be  gircn  to  tbe  question 
of  the  plans  and  aims  of  thèse  embryo  scbools.  In 
carrying  ont  successfnlly  any  scheme  for  tbe  improvement 
of  the  people  generally,  it  is  essential  to  bave  a  nniform  plan, 
and  to  see  that  that  idea  of  nnity  is  efficiently  ezecnted.  Is 
there  snch  a  plan  in  the  minds  of  those  who  are  fostering  the 
workmen's  collèges  P  Is  not  the  whole  tbing  vagueness  and 
chaos  ?  Is  it  not  true  tbat  tbe  workers  in  one  town  are 
operating  quite  independently  of  those  elsewbere,  and  that  the 
ideas  upon  which  tbe  scheme  of  tbe  institution  is  laid  are  such 
as  bave  sprung  up  spontaneously  in  the  heads  of  those  imme- 
diately  concerned  with  eacb  individual  collège  P  So  far  as  we 
bave  been  enabled  to  gather,  ail  thèse  questions  are  at  présent 
to  be  answered  in  tbe  affirmative.  We  could  wish  it  were  other- 
wise,  and  we  sbonld  be  glad  to  learn  from  some  of  our  corre- 
spondents  that  tbe  case  is  not  so  bad  as  we  state  it.  But  from 
ail  tbat  we  bave  learned,  what  we  allège  is  true — viz.,  that  tbe 
workmen's  collèges  and  similar  scbools,  wbich  are  now  opening 
into  existence  in  varions  parts  of  tbe  conntry,  are  not  the  ont- 
come  of  any  common  plan,  but  are  merely  the  conséquence  of 
ill-directed  undisciplined  efforts  to  benefit  the  artisan. 

Tbis  is  a  very  great  evil,  which  it  will  be  well  to  eradioate 
aa  early  as  possible  ;  and  we  trust,  therefore,  tbat  our  "working 
men's  *\  friends  will  receive  in  good  part,  as  meant  in  simple 
kindness,  a  few  observations  wbich  we  take  the  liberty  of  making 
in  référence  to  what  we  think  ougbt  to  be  done.  It  is  an  idle 
distinction,  tbat  of  "working  man."  We  are  ail — at  least, 
those  of  us  who  deserve  tbe  name  of  men — working  from  our 
cradles  to  our  graves — ever  acquiring  ideas,  and  reasoning 
from  them  and  elaborating  schemes  for  our  improvement.  What 
is  good,  tben,  for  one  working  stndent  must  be  so  for  another  ; 
and  it  does  not  seem  to  us  that  the  Working  Men's  Collèges,  as 
they  présent  themselves  now,  are  likely  to  achieve  much  for 
the  mental  improvement  of  the  working  man. 

In  one  locality  the  Collège  is  a  sort  of  newsroom,  in  another 
a  mecbanics'  institnte,  in  a  third  a  leotnre-hall,  wbere  itinérant 
orators  treat  their  audiences  to  dilute  soienoe  and  small  wit, 
and  so  on«  ITow,  not  only  is  there  an  absence  of  uniforn^ity 
hère,  but  tbere  is  an  absence  of  those  very  conditions  which 
are  calcnlated  to  benefit  tbe  working  man.  Tbe  supporters  of 
the  Collège  movement  should  draw  np  a  plan  applicable  to  ail 
tbe  collèges,  adapted  to  the  wanta  of  artisans,  and  capable 
of  being  worked  at  moderate  ezpenditure.  Unless  tbis  is  done, 
and  done  quickly,  there  is  danger  that  a  most  excellent  pro- 
ject  may  be  defeated  in  its  aim,  through  misadventnre  and 
mistake.  Tbe  existing  collèges  are,  in  our  opinion,  far  from 
likely  to  effect  mnch  good,  and  we  trust  that  working  men  will 
pardon  tbis  very  uneqoivocal  expression  of  opinion  on  onr 
part. 

What  the  "  working  man  "  requires — if  our  estimate  of  him 
be  correct — is  the  means  of  making  bimself  acquainted  wiih  tbe 
t«flobiBg  of  modem  Science  and  the  application  of  modem  Art; 


we  assnme  for  the  moment  that  mère  literary  demanda  are 
trivial.  And  tbis  is  a  gênerai  statement.  But  is  the  want  met 
by  the  présent  plan  P  Surely  onr  readers  will  admit  that  it 
is  not.  Tbe  new  collèges,  on  bowever  humble  a  scale  they  may 
be  framed,  sbonld  provide  the  working  man  with  worksbops» 
laboratories,  libraries,  and  muséums.  They  sbonld  give  him 
the  opportunity  of  teaching  bimself,  and  they  sbonld  fnrtber 
bave  a  staff,  however  limited,  of  tntors.  Lecturers  sbonld  be 
religiously  eschewed.  Tbe  lecture  system  is  known  to  be  a 
vicions  one,  and  it  occupies  much  time,  and  requires  men 
specially  gifted  in  oifler  to  be  of  any  use  at  ail.  Tbe  tutorial 
method  is,  to  those  who  know  any  tbing  of  tbe  two,  the  better,  and 
sbonld  be  the  one  accepted  by  the  working  man.  It  demande  of 
tbe  teacher  little  more  than  a  knowledge  of  bis  subjeet,  and  an 
eamest  désire  to  instruct;  it  does  not  overload  tbe  brains  of  the 
pupils,  and  it  gives  ail — thequick  and  the  slow — eqnal  or  nearly 
equal  chances  of  leaming.  Frofessional  lecturers  should  be 
avoided,  save  when  men  of  spécial  eminence  are  asked  to  give 
a  discourse  on  some  spécial  branch  to  wbich  they  bave  devoted 
particular  study.  Tbe  libraries  should  consist  at  first  of  text- 
books  exclusively,  and  subsequently  works  of  référence  should 
be  added.  The  muséums  should  contain  simple  typical  collec- 
tions, and  should  be  as  devoid  as  possible  of  the  mummies  and 
Savage  implements  which  nnhappily  cumber  the  space  of  so 
many  provincial  collections.  The  laboratories  sbonld  be  roomy» 
and  provided  with  the  chief  standard  chemical  and  pbysical 
apparatus,  curiosities  being  rejected  for  instruments  of  sterling 
value  and  rcal  usefulness.  It  is  wonderful  how  much  migbt  be 
done  in  the  above-mentioned  directions  for  from  two  to  tbree 
hnndred  ponnds,  provided  the  money  was  judiciously  laid  ont 
by  some  experienced  scientific  man.  On  tbe  other  hand  it  ia 
equally  remarkable  how  much  money  migbt  be  expended  in 
mère  rubbish  by  a  well-intentîoned  but  unskilful  oommittee. 

A  thoroughly  practical  scheme  thus  uniformly  put  in 
practice  is  what  is  désirable.  Any  tbing  short  of  what  we  bave 
fiketcbed  must  end  in  signal  failure,  and  we  hoi>e  that  onr 
fellow-workmen,  mindfnl  of  their  own  interests,  and  of  tbe 
welfare  of  England,  will  make  a  determined  move  to  take  tbe 
plan  ont  of  tbe  dilettanti  hands  in  wbich  it  now  too  genarally 
reats,  and  will,  in  their  own  calm  sensible  and  determined  way, 
and  with  good  advice,  shape  the  future  of  thèse  collèges. 


THE  WEEK. 


Binoe  openiog  thii  d«pwtmMit,  wa  baTe  reeeÎTvd  m  nm^  uaistaiice  frem 
tnmpÀij  fl<^rrMpoBdenta  in  diffrMmt  ptrU  of  ib«  world,  thtt  w«  m»  Itd  to 
brÛef 0  tbat  our  r<>aderB  idaj,  with  Tery  little  trouble  to  themaelTet,  aid  M 
in  making  *'  The  Week  "  m  nioet  ocmpreheniite  reoord  ef  cnntnt  etenta  In 
tiie  adentiflo  world.  We  therefore  npptal  to  ail  oor  friends  to  lend  ns,  not 
merely  their  "oarf/*  but  thtir  handf,  and  to  ifnd  ui  aoy  weekiy  "  iottioirs" 
of  ÎDterest  relative  to  matten  oconrring  in  their  neighbonrnood.  "Tka 
smalleat  ooDtribntion"  will  be  accepted,  and,  ierionely,  the  hriefer  and  mom 
teree  tbe  notes  are  the  better.  Sccretories  of  sooieties,  metropoUtaa  and 
proTtncisl,  librarians,  cnrators,  lecturers,  and  tesohers,  may  ^1  do  somethiag 
in  their  tan|. 


■^ffVHE  course  of  Arboriculture  at  the  Conservatoire  dea 
wBaH  Arts  et  Métiers  was  commenoed  on  Thursday  laat 
IPJHI  by  M.  du  Breuil,  and  will  be  continued  twîee  a  week 
"^^^^  at  one  o'clock.  Tbe  foUowing  subjects  will  be  dealt 
with  : — General  vegetable  anatomy  and  pbysiology,  natniml 
agents  in  végétation,  and  the  industrial  and  horticultaral  uses 
of  treea  and  ahmba. 


At  tbe  élection  in  the  French  Academy  on  the  lOtb,  tbe 
place  of  Correspondent  in  Pbysics,  vacant  by  tbe  death  of  M. 
Matteucci,  was  given  to  Dr.  Mayer.  Strange  to  say,  Angstrôm 
obtained  only  one  vote  and  Kirchboff  five,  against  forty  for 
Mayer. 

Tus  Beoxie  Celtique,  a  journal  to  be  devoted  to  Celtio  philo- 
logy»  and  to  be  written  by  both  Continental  and  British 
atadents  of  Celtic,  will  make  its  first  appearanca  at  tbe  end  of 
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ihis  mon  th.    The  subsciiption,  withont  postage,  will  be  20f.  a 
year. 

Yesuyius  18  in  a  eiate  oî  partial  ernpiioD,  belching  ont  smoke 
and  cinders. 

We  are  sony  to  ses  that  the  annual  snbscrîption  to  the 
sériai,  Matériaux  pour  VHistoire  jprimUive  et  naturelle  de 
VHovime,  bas  been  increased.  It  was  originally  lOf.  a  year  in 
Paris,  and  is  now  increased  to  12f.  ;  and  the  foreign  snbscription 
is  raised  from  12f.  to  15f.  per  annam. 

The  well-known  treatise  on  Conîc  Sections^  by  Dr.  Salraon, 
of  Trinity  Collège,  Dublin,  bas  been  translated  into  French 
under  the  title  of  Traité  de  Géométrie  Analytique,  by  MM. 
Besal  and  Yanoheret,  and  is  sold  ai  lOf. 

The  first  eoirée  of  the  year  takes  place  to-night  at  the 
London  Institution,  at  half-past  six.  Afber  the  toirée,  at  eight 
o'clock,  a  lecture  will  be  deiÎTered  by  the  Be?.  H.  B.  Tristram, 
on  the  récent  explorations  in  Jérusalem. 

The  Jov/mal  of  the  Statistical  Society  for  Jannary  is  just 
ont,  and  con tains  several  communications  and  abstracts  of 
importance. 

At  its  last  committee  meeting  the  Qnekett  Club  resolved  to 
rescînd  its  récent  détermination  to  terminate  the  publication  of 
its  Journal,  It  is  thought  that  some  effort  will  be  made  by  a 
few  more  interested  members  of  the  Society  to  go  on  with  the 
periodioal  in  question,  but  it  is  believed  that  the  voice  of  the 
gênerai  body  will  be  distincUy  opposed  to  a  measure  which, 
without  advancing  the  interests  of  the  Society,  considerably 
ezhausts  its  excheqner. 

The  AtheruBum  is  our  authority  for  stating  that  Dr.  Mar- 
Bchall,  assistant  cnrator'of  the  Boyal  Muséum  of  the  Nether- 
lands,  at  Leyden,  is  studying  the  Spongidœ,  with  a  view  to 
publishing  a  work  upon  the  class.  Dr.  Marschall  is  an  exact 
and  laborious  worker,  and  his  views  upon  the  classification  of 
sponges  will  probably  advance  the  subject  considerably. 

Gaftain  Bttrton  ha?ing  published  his  Taies  of  "  Devilry,"  is 
about  to  go  in  search  of  "  The  Mount  of  Ood,''  not  to  Sinai, 
but  east  of  the  Gulf  of  Akaba. 

The  American  sensational  paragraph-writers  bave  been 
making  capital  of  the  récent  disoovery  of  the  nature  of  the  solar 
prominences.  In  a  Michigan  journal  there  appears  a  paragraph 
dedaring  that  a  column  of  magnetic  light  is  shooting  ont  from 
the  sun  at  a  prodigious  speed — that  it  already  reaches  halfway  to 
the  earth,  and  that,  in  ail  probability,  by  another  summer  we 
shall  bave  celestial  and  atmospheric  phenomena  beside  which  our 
rudest  winter  winds  will  seem  like  a  "  June  morning  in  Fara- 
dise."  In  fine,  that  when  this  big  tongue  of  fire  touches  the 
earth  it  will  likely  lap  up  our  globe  at  one  mouthfnl. 

A  WEEK  or  two  since  we  called  attention  to  an  absurd  letter 
in  the  Athenceum  (a  letter  which  our  contemporary,  mindful  of 
its  old  réputation,  should  ne?er  hare  published),  to  the  effect 
that  the  limestone  of  Cork  Harbour  contained  reptile  vertebrœ. 
We  are  glad  to  find  that  Mr.  W.  H.  Baily,  Ùie  well-known 
palsdontologist  of  the  Dublin  Collège  of  Science,  bas  written  to 
show  that  Mr.  Lake's  reptile  is  nothing  more  than  a  good- 
sised  orthooeratite. 

Those  who  care  to  inspect  the  ingénions  mechanism  of  chim- 
ing  clocks  should  pay  a  visit  to  the  newly  consecrated  church 
of  St.  John,  at  Croydon,  where  a  most  wonderful  clock,  de^ised 
by  Messrs.  Gillett  &  Bland,  is  now  to  be  seen.  Several  new 
contrivances,  especially  in  relation  to  the  way  in  which  the 
hammers  are  lifted,  bave  been  introduced.  They  are  not  raised 
by  the  barrel,  as  is  the  case  under  the  old  System,  but  by  means 
of  rerolving  cams,  fixed  on  a  long  shaft,  drÎTcn  by  the  main 
wheel  at  one  end  of  the  driving-barrel,  to  which  the  weights 
giving  the  motive  power  are  attached.  An  ingénions  arrange- 
ment of  mechanism  régulâtes  the  velocity  of  thèse  cams,  and 


also  the  barrel  upon  which  the  tunes  are  pricked,  which  revolves 
once  in  about  seventy-five  seconds.  The  pins  on  the  barrel  are 
about  one-sixtecnth  of  an  inch  square.  Over  this  barrel  are 
several  keys  working  on  a  shaft.  They  bave  catches  at  their 
upper  end,  and  projecting  pièces  at  the  bottom,  which  on  giving 
them  a  slight  pull  release  the  ends  of  the  hammer  levers,  and 
the  hammers  fall  on  the  belle.  The  two  actions  of  letting  off 
and  raising  the  hammers  being  simultaneons,  the  blow  on  the 
bells  is  scarcely  felt  on  the  musical  barrel,  and  ail  dragging  and 
nnevenness  of  action  is  avoided,  which  must  be  so  detrimental 
in  machines  made  on  the  old  System. 

In  a  very  interesting  letter  to  the  Times  the  Bev.  B.  G. 
Johns  gives  several  very  definite  and  urgent  reasons  for  con- 
cluding  that  the  Boman  letter  is  the  most  nsefnl  in  the  éduca- 
tion of  the  blind.  Among  other  advantages  he  cites  the  fact 
that  if  symbols  be  nsed  instead  of  letters,  then  the  blind  can 
receive  no  help  in  their  labours  from  their  fellows,  who  are 
unfamiliar  with  the  spécial  "  code  "  employed. 

It  is  suggested  as  a  means  of  preventing  railway  collision 
that  some  mechanical  contrivance  better  than  the  ordinary 
"  brake  "  shonld  be  adopted.  It  is  recommended  to  adopt  a 
System  in  use  on  some  of  the  Continental  railways.  Some 
1,500  engines  of  the  Paris,  Lyons,  and  Mediterranean  Company 
bave  already  been  fitted  with  the  necessary  apparatus,  and 
more  than  half  of  ail  the  engines  in  France  are  fitted  with  this 
simple  and  inexpensive  apparatus,  which  makes  the  poWer  of 
the  locomotive  a  retarding  as  well  as  a  moving  force.  The 
System  is  known  as  "  Le  Chatellier's  counter-pressnre  eteam- 
brake,"  and  is  an  unpatented  gifb  to  the  public.  The  effect  of 
using  the  counter-pressnre  steam-brake  may  be  roughly  judged 
of  by  the  fact  that  each  pair  of  driving-wheels  of  the  locomotive 
worked  under  counter-pressnre  gives  a  stopping  résistance 
équivalent  to  the  full  effect  of  a  loaded  brake-van.  Thus  : — 
An  express  engine  with  four  wheels  coupled  equals  two  brake- 
vans  ;  a  goods  engine  with  six  wheels  coupled  equals  three 
brake-vans;  and  a  goods  engine  with  eight  wheels  coupled 
equals  four  brake  vans  ;  a  rule  or  resuit  which  bas  been 
established  by  expérience  on  the  Paris,  Lyons,  and  Mediter- 
ranean Bailway.  But  the  simple  mechanical  effect  does  not 
represent  the  efficiency  of  this  system  for  preventing  collisions. 
The  power  is  in  the  hands  of  the  driver  ofthe  locomotive  him- 
self.  He  bas  not  to  dépend  on  his  whistle  to  call  the 
attention  of  the  brakesman  for  power  to  reduce  his 
speed.  He  bas  not,  on  acoount  of  possible  inconvenience  fronoi 
whistling  without  good  cause,  to  hesitate.  Le  Chatellier'a 
apparatus  may  be  put  into  action  without  a  moment's  hésita- 
tion, on  the  sligbtest  alarm,  without  any  prejudicial  resuit  to 
the  mechanism  of  the  locomotive,  without  any  jerk  to  the  train, 
and  without  any  distracting  whistle.  The  counter-pressure 
steam  acte  instantaneously,  three  or  four  seconds  being,  in 
fact,  snfficient  for  the  whole  manipulation  from  full  forward 
gear  to  full  backward  gear. 

An  éclipse  of  the  moon,  partially  visible  at  Greenwich,  took 
place  on  Monday. 

Cambridge  stndents  cannot  complain  that  they  bave  no 
means  of  obtaining  a  knowledge  of  anatomy.  The  Professer 
of  Anatomy  gives  notice  that  the  course  of  lectures  on  practical 
anatomy,  which  recommenced  on  Monday  last»  will  be  oon- 
tinued,  at  1  p.m.  daily,  till  Jannary  26;  after  that,  they  will 
be  given  on  Mondays,  Wednesdays,  and  Fridays,  at  7  p.m. 
The  course  on  anatomy  and  physiology  will  be  continued  in 
the  new  Muséums  on  Thnrsday,  Jannary  27,  at  1  p.m.,  and  on 
Tnesdays,  Thursdays,  and  Saturdays  at  the  same  hour.  This 
course  is  intended  for  students  of  natural  science  and  for  stn- 
dents preparing  for  the  spécial  examination  for  B  A..,  as  well  as 
for  médical  stndents.  Gentlemen  who  do  not  require  certifi- 
cates  are  at  liberty  to  attend  without  fee.  Microscopical  démon* 
strations  will  be  given  in  the  old  Anatomical  Muséum  on 
altemate  Mondays,  at  6  p.m.,  commencing  Febmary  17.  With 
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the  asaistance  of  Mr.  Garrod,  of  St.  John's  Collège,  démon- 
strations of  physiological  chemistrj  will  be  given  in  the  old 
Anatomical  Schools  on  Satnrdays,  at  noon,  commencing  Feb- 
raarj  5.  Gentlemen  attending  the  physiological  lectures  are 
at  liberty  to  attend  the  microscopical  démonstrations  and  those 
of  physiological  chemistry. 

Fu&THEB  intelligence  of  Dr.  Livingstone  reaches  ns  from 
Bombay,  where  a  letter  dated  May  30, 1869,  bat  containing  no 
address,  has  been  reoently  received.  Dr.  Livingstone  complains 
of  the  great  difficalty  in  getting  faithfnl  messengers  to  carry 
news  and  supplies  between  himself  and  the  coast.  The  Arabs 
of  IJnyanlembe,  amongst  whom  he  was,  hâte  the  English,  and 
being  actively  engagea  in  the  slave  trade,  they  dread  exposnre 
throQgh  his  letters,  and  will  therefore  neither  carry  letters  for 
him  themselves,  nor  will  they,  if  they  can  help  it,  allow  others 
to  do  so.  With  regard  to  the  work  still  to  be  done,  Dr.  Living- 
stone says  that  he  has  to  establish  a  connection  between  the 
Nile  of  Spcke  and  Baker,  and  the  soarces  which  he  himself 
discovered  some  500  or  700  miles  to  thq  soath  of  the  point  to 
which  they  penetrated.  In  order  to  asoertain  whether  the 
ontâow  of  one  lake,  hitherto  nnvîsited,  belongs  to  the  Nile  or 
to  the  Congo,  he  will  hâve  to  pass  throngh  the  coantry  of  a 
people  called  Manyema,  who  are  cannibals. 

The  Darien  Canal  project  is  revîving.  The  United  States 
steamer  Nipsie,  attached  to  the  Sonth  Atlantic  sqnadron,  is 
nnder  orders  to  proceed  to  the  Isthmns  of  Darien  to  make  snr- 
veys  and  explorations,  with  a  view  to  détermine  the  best  sitna- 
tion  for  an  inter-oceanic  canal.  A  similar  snrvey  on  the  Pacilio 
shore  of  the  Isthmns  will  be  made  at  a  fatnre  day.  It  is 
asserted  that  Président  Grant  will  recommend  the  early  con- 
str action  of  this  Darien  ship-canal. 

Yekus  has  been  dîstinctiy  seen  in  daylight  ddring  the  last 
week  or  ten  days.  The  greatest  brillianoy  was  attainod 
yesterday. 

To  those  who  love  to  go  into  the  question  of  the  reconciliation 
between  the  first  chapter  of  Genesis  (literal)  and  the  geological 
record  of  création,  a  letter  by  Frofessor  Maogregor  to  the 
Edinburgh  Daily  Beview  will  be  read  with  interest.  A  propos 
of  the  six  days'  question,  which  has  been  raised  afresh  by  the 
Rev.  Mr.  Gilfillan,  the  Frofessor  has  the  following  reply  : — 
"Begarding  the  duration  of  the  days,  the  Confession  says 
nothing.  It  is  probable  that  most  of  the  Westminster  divines 
believed  that  the  days  were  '  natural  '  or  '  literal  '  days,  of  24 
hours  each.  It  is  possible  that  some  of  them  may  bave,  like 
Thomas  Burnet,  regarded  the  days  as  créative  epochs  of  great 
and  indefinite  extent.  It  is  certain  that  whatever  may  bave 
been  their  personal  opinions  regarding  the  duration  of  the  days, 
they  hâve  not  introdnoed  any  opinion  regarding  that  duration 
into  the  Confession  of  their  faith.  Accordingly,  the  récent 
assailanti  of  the  Confession,  in  their  polemio  against  its  state- 
ment  abont  '  the  space  of  six  days,'  find  it  neoessary  to  per- 
petrate  an  interpolation.  Wheje  the  Confession  says  simply 
'  six  days,'  they,  professing  to  reproduce  its  ntterances,  interlope 
some  SQch  words  as  '  natural  '  or  '  literal,'  making  it  to  say 
'  six  natnral  days  '  or  '  six  literal  days.'  The  interpolation  may 
be  neoessary  in  order  to  make  plain  their  view  of  the  import 
of  the  Confession.  But  the  necessity  of  interpolation  shows 
that  their  view  is  mistaken.  If  the  Confession  had  dogmatized 
abont  the  duration  of  the  days,  it  would  hâve  been  the  easiest 
thing  in  the  world  to  prove  this,  by  prodaoing  the  dogma  in 
terms  of  the  Confession — withont  interpolation  of  tenus  by  the 

What  is  to  become  of  the  main-drainage  works.'  It  seems 
that  the  Thames  Conservanoy  is  determined  to  apply  to  Farlia- 
ment  to  prevent  the  Metropolitan  Board  of  Works  from  dis- 
charging  sewage  into  the  Thames  withoat  previonsly  rendering 
it  innocaoas.    Is  the  latter  conceivable  P 

Tes  Observer  haviog  circnlated  some  ridiculous  canard  abont 
a  pupil  of  Liebig'8  who  has  "  discovered  certain  ethera  which. 


when  poarcd  apon  some  chemical  compounds,  produce  instan- 
taneously  precious  stones  of  ail  kinds"  (!),  the  Pall  Mail  Gazette, 
with  exceedingly  bad  taste,  associâtes  this  fictitious  allégation 
with  its  account  of  Mr.  Gamgee's  really  clever  and  nseful 
method  of  preserving  méat.  When  will  newspaper  wrlters 
learn  even  the  elementary  A  B  C  of  science  ? 

We  learn  from  accounts  in  the  Scotch  papers  that  gold  has 
been  found  near  the  famous  Falls  of  Foyers.  Not  ooly  in 
several  washings  from  the  river  was  the  precious  métal  found, 
but  in  a  basin  of  alluvial  drift  found  below  a  range  of  trap  rook 
a  '*  oolonr  "  was  detected.  The  Messrs.  Fergnson  reoently  ex- 
amined  part  of  the  watershed  of  the  Nairn,  and,  in  the  course 
of  two  hours,  report  having  found  two  pennyweights.  This 
gold  is  pronounced  snperior  in  quality  to  the  Sutherlandshire 
métal;  while  the  spécimens  of  washings  from  Foyers  closely 
resemble  Californian  gold,  and  promise  to  be  rich  in  quality. 

The  Aberdeen  XJniversity  Lord  Bectorship  has  been  decided. 
The  Duke  of  Bichmond,  who,  as  Chancellor  of  the  University 
of  Aberdeen,  had  the  casting  vote  in  the  voting  of  the  "  nations  " 
for  the  Lord  Bectorship,  has  decided  in  favour  of  Sir  William 
Stirling  Maxwell,  as  against  Mr.  Grant  Duff,  M.P. 

The  Snnday  lecture  movement  has  recommenced.  The 
Sunday  Lecture  Society  has  drawn  up  a  programme  of  a  séries 
of  thirteen  lectures,  which  will  be  given  at  St.  George's  Hall, 
Langham-place.  The  first  was  given  on  Sunday  last  by  Dr. 
W.  B.  Carpenter,  F.B.S.,  on  "  The  Deep  Sea  :  its  Physical 
Conditions  and  its  Animal  Life  ;"  Dr.  Carpenter  will  also  lec- 
ture on  Snnday  next  ; — Mr.  J.  Beavington  Atkinson,  on  "  Baf- 
faelle  and  Michelangelo  ;" — Dr.  T.  Spencer  Cobbold,  F.B.S.,  on 
"  Fossils  and  their  Teaching  ;" — Mr.  B.  H.  Home  (author  of 
Orion\  on  "  The  Old  English  Mystery,  Miracle,  and  Morality 
Plays  ;'*— and  Mr.  J.  M.  Capes,  M.A.,  on  "  The  Fine  Arts  in 
their  Belation  to  Natnral  Beauty  and  Moral  and  Intellectual 
Perfection,"  will  follow.  Lectures  are  promîsed  also  by  Pro- 
fesser Huxley,  Mr.  Norman  Lockyer,  Dr.  Hodgson,  Mr.  A.  H. 
Green,  MA.;  Bev.  Professer  Lewis  Campbell,  M.A. ;  Bev. 
Allen  D.  Graham,  M. A  ;  and  the  Hon.  Auberon  Herbert,  M. A. 

It  is  curions  that,  like  everything  else  concerning  Ireland, 
much  of  what  we  are  told  concerning  the  minerai  resources  of 
that  conntry  is  inaccnrate.  Mr.  G.  H.  Kinahan,  one  of  the 
most  active  members  of  the  Irish  Geological  Survey,  now  points 
ont  that  an  article  on  this  subject  in  the  current  number  of  the 
Quarterly  Jowmal  of  Science  is  full  of  mistakes  and  quite  un- 
trustworthy. 

AccofiDiNO  to  the  Lancet  the  Spanish  are  availing  themselves 
extensively  of  the  System  of  free  teaching  inaugurated  by  the  new 
Gk>vemment.  At  the  présent  moment  there  are  as  many  as 
fifbeen  free  universities  at  full  work  in  Spain.  Not  only  snch 
large  cities  as  Barcelona,  Madrid,  Seville,  Salamanca,  &o., 
hâve  their  free  universities,  but  many  other  localities  of  lésa 
importance,  such  as  Caoeres,  Onate,  Yittoria,  Avila,  Bai|^  &c. 
There  is  even  a  free  nniversity  at  Teneriffe,  in  the  Canaries. 
A  free  school  of  Pharmacy  is  also  abont  to  be  opened  at 
Cadiz. 

Mb.  Mongbbdien's  work  on  Trees  and  Shrubs  will  very 
shortly  be  published. 

"  It  never  rains  but  it  pours,"  says  the  old  proverb.  Owen's 
Collège  has  been  very  lucky  lately,  and  now  we  hear  that  Dr. 
Lee,  the  late  Bishop  of  Manchester,  has  beqneathed  his  ezten* 
sîve  library  to  the  trustées  of  Owen's  Collège.  The  library  ia 
said  to  be  nnusnally  rich  in  valuable  éditions  of  the  Holy 
Scriptures. 

When  Mr.  Ernest  Hart  exhumed  the  BrituhMedical  Journal 
from  the  slongh  of  oommonplaces  in  which  it  had  for  J^0 
been  submerged,  he  started  the  very  excellent  idea  of  giving 
a  séries  of  reports  on  varions  sanitary  matters  of  importance 
to  the  pnblio.     His  saccessor  to  the  Editorship  is  not  lass 
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active.  la  the  'carrent  nnmber  of  tlie  Journal  we  find  an  ad- 
mirablj  drawn-ap  report  on  the  chemical  and  gênerai  qaalities 
of  the  "  Old  "  and  "  Mild  "  aies  sold  in  différent  parts  of 
London.     O/er  !  je  diaciples  of  John  Barlejoorn. 

What  muscles  are  thrown  into  action  in  giving  the  différent 
expressions  to  the  coantenance  P  This  has  been  answered  by 
Bell  and  manj  others.  A  carions  mode  of  demonstrating  the 
effect  of  each  individual  muscle  has  been  hit  upon  by  Dr. 
Dacheune,  of  Boalogne,  the  great  eleotro'^herapeutist.  He  has 
adopted  the  plan  of  **  Faradizing  "  the  différent  mascles,  and 
then  photographing  the  face  while  the  muscle  is  in  con- 
traction. His  description  of  his  results  is  reviewed  in  the 
current  number  of  the  American  Paychological  Journal,  and 
seyeral  capital  photographs  from  Dachenne*B  négatives  accom- 
pany  the  review. 

TfiERB  is  now  little  doubt  that  a  Zoological  Society  will  be 
established  at  Liverpool. 

It  is  Tery  unfortanate  that,  owing  to  the  extinction  of  the 
Oavendish  Society,  the  translation  of  Gmelîn's  Chemistry  waâ 
never  completed.  The  last  volume,  which  was  to  contain  the 
index,  has  not  yet  appeared,  nor  indeed  is  it  likely  to,  we  fear. 
TJnder  thèse  circamstances,  we  quite  concar  in  the  foUowing 
remarks  in  a  letter  to  the  CJiemical  News  of  Saturday  : — "  In 
the  absence  of  the  index  vola  me,  this  magnificent  work  is 
almost  nseless  to  chemists  for  référence.  Two  or  three  years 
having  elapsed  without  any  progress  towards  our  attaining 
this  index  being  apparent,  may  I  inqoire  whether  Messrs. 
Harrison  bave  any  copyright  in  this  work,  and  if  not,  soggest 
that  it  would,  probably,  be  worth  the  while  of  some  other 
pablisher  to  set  vigoronsly  about  producing  the  index  to 
Gmelin." 

Mb.  t.  Nichols  has  published  a  nseful  Handy-book  for 
visitors  to  the  British  Muséum. 


THB  DIBTERENT  FORMS  OF  LIGHTS  USED  m 
BRITISH  LIGHTHOUSES. 

In  Two  Farts. — Past  I. 

HAT  were  the  lights  of  olden  timesP  Beacons, 
simply  :  large  fires — primarily  wood,  latterly  coal. 
The  last  coal-beacon  used  was  at  St.  Bées,  and 
was  extinguished  so  lately  as  1822.  They  were 
efficient  in  their  way.  The  old  coal-beacon  at  Spnrn  Point, 
the  mouth  of  the  Humber,  could  be  eeen  for  thirty  miles. 

When  the  Eddystone  was  fîrst  lighted,  it  was  with  a  chande- 
lier of  twenty-four  wax  candies,  five  of  which  weighed  2  Ib.  At 
that  time  the  great  Cordovan  lighthouse  was  lighted  with 
billets  of  wood,  and  oil-lamps  with  reflectors  were  just  coming 
into  use. 

The  lights  nnder  the  control  of  the  Trinity  Board  vary  from 
a  simple  gas  or  cil  lamp,  probably  kept  up  by  a  local  board, 
and  costing  a  mère  triâe,  to  the  larger  Argand  burners  used 
singly  or  in  groupe,  sometimes  as  many  as  thirty  each,  with  its 
separate  reflector,  till  we  come  to  the  first-olass  dioptrie  lights 
of  the  largest  class,  with  their  elaborate  and  expensive  arrange- 
ment of  lenses,  costing  about  £2,000  ;  the  expense  of  érection, 
maintenance,  and  attendance  proportionally  increasing. 

The  gpreat  object  in  lighting  arrangements  is,  of  course,  to 
obtain  the  maximum  of  light  with  a  minimum  of  cost,  and  to 
insure  the  direction  of  the  light  to  the  proper  point.  Some 
attempts  in  this  direction  were  made  with  the  old  beacons,  but 
we  bave  no  record  of  anything  satisfactory  or  successfal.  But 
with  the  Argand  and  similar  lights,  and  our  récent  scientific 
researches,  immense  improvements  hâve  been  made  in  this  di- 
rection, and  by  the  jodicious  application  of  the  proper  means, 
the  scope  and  direction  of  the  lights  can  be  managed  to  a 


nicety  ;  and*  not  only  is  the  efficiency  of  the  light  increased, 
but,  by  the  careful  direction  of  ail,  as  they  may  be  called,  stray 
rays  in  a  proper  direction,  a  distinct  eoonoroy  is  the  resnlt. 

The  invention  of  the  Argand  lamp,  in  1780,  was  the  first 
great  step  to  the  improvements  above  alluded  to. 

As  is  well  known,  in  principle  it  consists  of  a  cylindrical 
wiok  open  in  the  centre,  and  covered  externally  by  a  glass 
chimney.  To  the  présent  day  its  modifications  are  the  principal 
instrument  in  our  lighthouse  syatem.  The  later  disooveries 
are  the  Drummond  light,  produced  by  jets  of  oxygen  and 
hydrogen  upon  a  bail  or  cylinder  of  lime,  and  the  magnéto- 
electric  light,  produced  by  the  direction  of  a  powerfol  magnetic 
current  through  two  oppoeing  points  or  pencils  of  oharcoal  ; 
they  hâve  both  been  employed  in  first-olass  lighthouses  to  a 
limited  extent.  Gas-lightiug  has  also  been  tried  ;  but  at  the 
présent  moment  nine-tenths  at  least  of  the  light  of  our  light- 
houses comes  from  the  Argand  burner  with  colza-oil.  It  is 
employed  in  variouR  ways  with  many  scientific  applications, 
which  grow  day  by  day  in  perfection  and  complexity.  The 
Systems  of  lighting  ail  bouses  of  the  first-dass  may  be  divided 
into  two — the  catoptrio  and  the  dioptrie  -,  the  principle  of  the 
first  being  reflection,  that  of  the  second  refraction. 

On  the  catoptric  plan  a  number  of  lights  are  nsnally  em- 
ployed, ordinary  Argands,  of  about  1  in.  diameter,  each  with 
its  separate  silvered  parabolic  reflector.  The  power  of  the 
light  becomes  a  question  of  simple  multiplication  ;  a  second- 
olass  catoptric  has  eighteen  burners,  a  first-class  one  thirty. 

On  the  dioptrie  principle  one  central  light  is  used — either  an 
Argand  of  great  size  with  four  concentric  wicks,  a  Drummond, 
or  a  magnetic  light  ;  and  the  direction  and  concentration  of 
the  rays  are  controlled  by  a  scientific  arrangement  of  prisms  of 
glass  disposed  ail  round  the  light  generally  in  a  circular  form. 
The  angles  and  proportions  form  an  élément  of  the  nicest 
mathematical  calculation,  and  we  may  fairly  say  that  upon 
this  head  there  is  yet  much  to  learn,  and  that  it  is  in  this 
direction  that  fatnre  improvements  will  develop  themselves. 
Messrs.  Chance,  of  Birmingham,  hâve  been  distinguished  for 
the  great  attention  they  hâve  paid  to  the  manufacture,  and  the 
success  that  has  altended  their  efforts.  The  cost  of  thèse 
varions  lights  varies  in  proportion — the  new  light  recently 
erected  at  the  Smalls  costing  £1,600  (dioptrie),  the  catoptrio 
apparatus  being  mach  cheaper;  the  larger  outlay,  however, 
repaya  itself  in  course  of  time  by  the  economy  of  working,  an 
extensive'average  calculation,  showing  that  the  annual  outlay 
of  a  first-class  catoptrio  is  about  £340,  while  a  first-dass 
dioptrie  costs  only  about  £265  ;  the  principal  item  of  différence 
being  the  oil,  of  which  the  large  central  lamp  consumes  less 
than  the  thirty  email  Argand  burners.  And  hère  we  may 
notice  the  great  advance  that  has  been  made  in  the  construc- 
tion of  the  lanterns  that  inclose  the  lights  as  well  as  of  the 
lights  themselves. 

When  the  dioptrie  light  was  first  introduced  at  the  Eddy- 
stone, the  upright  divisions  of  the  glass  were  about  5  in.  wide  ; 
the  following  was  the  resuit  : — From  a  Government  vessel  in 
Plymouth  harbour  a  letter  was  written  to  the  authorities  in 
London,  stating  that  at  a  day  and  hour  named,  the  Eddystone 
light  was  oui.  An  immédiate  inquiry  was  ordered,  and  it  waa 
asoertained  beyond  a  doubt  that  such  had  not  been  the  case. 
It  was  suggested  that  the  vessel  might  hâve  anchored  in  the 
line  of  shadow  oaused  by  one  of  the  bars.  A  yacht  was  sent 
round  to  make  accnrate  observations  as  to  whether  this  effect 
really  was  produced,  and  a  omise  round  the  light  at  some 
distance  couvinced  everybody  that  this  was  what  had  really 
taken  place. 

To  obviate  the  difficulty,  a  lantern  was  designed  by  Mr. 
Stevenson,  the  engineer  to  the  Northern  Gommissioners,  com- 
posed  entirely  of  triangles,  without  any  upright  bars,  each 
pane,  as  it  were,  forming  a  three- cornered  facet  of  fiât  glass, 
and  this  was  a  great  improvement  ;  the  drawback  was  that  a 
large  proportion  of  light  was  loit  by  refleotion  :  it  wttB  almost 
impossible  to  ôx  a  glas»  in  the  facete  perfectly  irae,  and  oohM" 
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qaentlj  tbe  ligbt  was  reflected  in  qnartera  wbere  it  became 
QselesB,  tbe  loss  being  estimated  ai  abont  10  per  cent. 

Mr.  Donglass,  tbe  engineer  tb  tbe  Trinitj  Board,  tben  in- 
vented  tbe  présent  lantem,  wbicb  is  a  perfect  cylinder,  divided 
into  lozenge-sbaped  panes  by  a  bar  following  a  trne  belical  coil, 
so  that  at  eveiy  point  of  contact  tbe  side  of  tbe  bar  is  at  a  trne 
tangent  with  tbe  circnmference  of  tbe  cylinder,  and  tbe  maxi- 
mnm  of  strengtb  is  gained  witb  tbe  minimnm  ofobscn ration. 

Tbe  bars  are  of  rolled  steel,  4^  in.  by  -ïV^i^-i  ^îtb  a  bead  of 
gnn-metal,  L  sbaped,  and  \  in.  tbick  to  secore  tbe  glass  ;  tbe 
onter  edge  is  finisbed  witb  tbe  ordinary  astragal  and  boUow, 
and  tbe  inner  edge,  tbe  gan-mctal,  is  ronnded  ;  tbe  bars  are  ail 
Tolled  în  balves,  and  eacb  lozenge-sbaped  pane  is  complète  in 
itself  ;  tbey  are  bnilt  np,  as  it  were,  and  fastened  togetber 
witb  rivets,  tbe  rîgbt  and  lefl  band  lozenges  meeting  at  any 
given  point,  tbns  forming  a  complète  stay  and  connection  witb 
tbe  panes  above  and  below.  Tbe  glass  is  bent  exactly  circalar 
to  tbe  lines  of  tbe  lantem,  conseqaently  botb  lozenge  frames 
and  glass  are  every  wbere  interchangeable.  In  case  of  any  strain 
occarring  to  tbe  lantem  and  breaking  tbe  glass,  a  fresb  pane 
can  easily  be  snbstitnted  by  tbe  keeper  witb  ont  a  skilJed  work- 
man.  To  sbow  tbe  perfection  of  tbe  construction,  bowever,  wo 
may  say  tbat  tbongb  fonrteen  lanterns  bave  alreadybeen  con- 
strocted  npon  tbis  principle,  tbere  bas  not  yet  been  one  broken 
pane  of  glass.  We  may  add  tbat  tbis  construction  of  lantern 
was  most  carefully  investigated  by  tbe  late  Professor  Faraday 
before  its  final  adoption,  and  tbat  it  redaces  tbe  loss  of  10  per 
cent,  of  ligbt  npon  tbe  old  System  to  3  per  cent.  ;  wbile  tbe 
bent  glass  bas  been  proved  by  experiment  to  be  68  per  cent. 
Btronger  tban  tbe  fiât.  Tbere  are  six  différent  recognized  sizes 
of  dioptrie  ligbts,  and  as  many  or  more  of  catoptric;  and 
'besides  tbe  distinction  of  size,  différent  ligbts  are  exbibited,  in 
différent  ways  and  in  différent  coloars,  to  enable  marinera  to 
distingnisb  one  ligbt  from  anotber.    . 

Tbey  may  be  distinguisbed  as  fixed,  revolving,  fiasbing,  in- 
termittent ;  tbe  times  of  différent  ligbts  varying  in  tbeir  inter- 
mittance  from  five  seconds,  witb  many  variations,  up  to  four 
minutes.  Many  ligbts,  barbour  ligbts  principally,  are  coloured 
blue,  red,  or  green.  It  will  be  seen  wbat  infinité  varieties  of 
combination'may  be  introduced  by  tbese  varions  means;  tbe 
intelligence  so  conveyed  may  fairly  be  called  tbe  language  of 
tbe  lightbouses. — The  Builder, 


ON  CHEMICAL  EQUILIBBIUM.  —  INFLUENCE  OF 
PBESSURE  ON  THE  REACTION  BETWEEN 
CARBON  AND   HYDBOGEN. 

BT  M.  BEBTHELOT. 

|HE  play  of  confiicting  cbemical  reactions,  and  tbe 
equilibrinm  establisbed  between  tbem,  are  simplest, 
tbeoretically,  wben  sucb  réactions  are  developed  in 
bomogeneous  Systems,  entirely  gaseous,  or  even 
entirely  liquid,  and  capable  of  remaining  bomogeneous  dnring 
tbe  wbole  daration  of  tbe  experiment. 

TJnder  tbese  conditions,  ail  tbe  reacting  partides  remain  in 
complète  and  unceasing  contact,  no  secondary  complication 
occnrring  to  witbdraw  one  of  tbem  from  tbe  field  of  cbemical 
action.  Not  so  in  tbe  case  of  reactions  wbicb  take  place 
between  a  gas,  or  liqnid,  and  a  solid  ;  under  tbese  circn  m  stances, 
reaction  occnrs  only  at  tbe  points  of  contact,  wbicb  nndergo 
tbe  inflnence  of  numerons  pbysical  conditions,  accessory  and 
foreign  to  trne  cbemical  action,  wbicb  tbey  tend  to  complicate. 

Meanwbile,  tbe  principal  masses,  separated  from  eacb  otber 
hj  tbe  gaseons  state  of  tbe  one,  opposed  to  tbe  solnbility  of 
tbe  otber,  remain  neutral  and  inactive. 

Tbe  bomogeneous  System  is,  tberefore,  in  my  opinion,  tbe 
best  adapted  for  tbe  tbeoretical  stady  of  affinities — tbat  ia,  tbe 
Btady  of  tbose  forces  wbioh  détermine  obemieal  combinationa 
aad  dscompositionB. 


From  tbis  point,  my  researcbes  commenced  npon  tbe  stndy 
of  affinities,  examined  in  etbereal  reactions,  wbicb  présent  a 
type  of  slow  progressive  action  and  of  action  limited  by  inverse 
reaction. 

Etbereal  reactions  may  be  examined  by  an  entirely  gaseous 
System,  or  by  one  wbolly  liqnid  and  permanently  bomogeneous. 
Their  cbaracteristic  equilibrinm  varies  continually  witb  tbe 
relative  proportions  of  reacting  bodies,  contrary  to  wbat  occnrs 
in  reactions  of  acids  on  bases.  It  also  varies  continually  in 
gaseous  Systems,  according  to  tbe  pressure — tbat  is,  stccording 
to  tbe  condensation  of  mattcr,  but  it  is  independent  of  tem^ 
perature  between  tbe  limita  of  zéro  and  280^. 

Tbe  fundamental  condition  of  bomogeneity  is,  perbaps,  fbl- 
fiUed  by  reactions  effected  on  tbe  gaseous  System  under  lively 
combustion,  sucb  as  were  studied  witb  sucb  advantage  by 
M.  Bunsen.  Hère  tbe  réactions  are  abrupt,  and  occur  almost 
instantaneously  :  tbe  equilibrinm  wbicb  generally  arises  between 
contrary  actions  no  longer  obeys  tbe  laws  of  continuity,  but 
varies  afber  tbe  manner  of  cbemical  équivalents.  Wben  tbe 
proportions  of  reacting  bodies  cbange  progressively — as,  for 
instance,  in  systttns  formed  of  bydrogen,  oxide  of  carbon,  and 
oxygen,  on  tbe  contrary,  tbe  relative  proportions  tff  products 
formed  vary  by  abrupt  leaps. 

Tbe  relation  between  tbe  entire  volume  of  a  mixture  of  com- 
bustible gas  and  tbat  of  tbe  portion  wbicb  will  prodnce,  at  a 
given  température,  a  new  composition,  also  varies  by  abrupt 
jumps,  wben  tbe  température  is  gradually  made  to  vary  by 
introducing  into  tbe  mixture  an  inert  gas.  Tbere  will  tben 
exist  several  intervais  of  température,  more  or  less  great, 
between  wbicb  tbe  limit  of  tbe  reaction  is  independent  of 
cbanges  of  température.  To  establisb  a  complète  parallel 
between  etbereal  reactions  and  tbose  of  tbe  gaseous  Systems, 
tbe  influence  of  pressure  npon  tbe  latter  must  be  ascertained. 

Between  acétylène,  bydrogen,  and  carbon  reduced  to  vapour 
by  tbe  electrio  arc,  or  spark,  sucb  an  equilibrinm  is  establisbed 
tbat  a  mixture  of  acétylène  and  bydrogen,  made  in  suitable 
proportions,  remains  nnaltered  by  tbe  spark.  If,  on  tbe  con- 
trary, acétylène  prédominâtes,  it  décomposes  nntil  tbe  above- 
mentioned  proportions  are  reproduced.  Thèse  facts  were 
establisbed  in  a  previous  communication  ;  since  tben  I  bave 
submitted  a  mixture  of  acétylène  and  bydrogen  to  tbe  action 
of  tbe  spark  under  différent  pressures.  Tbis  is  my  metbod  of 
opération  : — 

Tbe  gases  were  contained  in  large  eprouvettes,  into  wbicb 
were  passed  gas  tubes,  bent  round  and  traversed  by  tbick 
platînum  wire.  Tbe  spark  produced  by  a  strong  induction 
coil  passed  direct  between  tbe  platinum  wires,  witbout  breaking 
npon  tbe  glass  or  any  otber  cold  body  capable  of  snddenly  con- 
densing  tbe  carbon  vapour.  Tbe  pressure  was  measured 
directly  by  tbe  beigbt  of  a  colnmn  of  mercury,  and  tbe  mix- 
ture was  analyzed  every  bour,  until  tbe  composition  remained 
invariable  during  tbree  consécutive  tests.  In  tbe  expérimenta 
made  under  very  feeble  pressure,  it  was  necessary  to  repeatedly 
cleanse  tbe  eprouvettes  containing  tbe  gaseous  mixture,  and, 
even  tben,  to  reject  tbe  first  trials,  because  tbe  formation  of  a 
small  quantity  of  oxide  of  carbon  proved  tbe  introduction  of 
email  quantities  of  air,  or  of  moieture  contained  witb  tbe  mercury. 
Tbis  oxide  of  carbon  disappeared  after  tbe  second  or  tbird  trial, 
on  care  being  taken  to  préserve  from  contact  witb  tbe  air  tbe 
interior  of  tbe  epronvette  and  tbe  tubes  wbicb  conducted  into 
it  tbe  platinum  wire.    Tbe  following  results  were  obtained  : — 

Freirar*.  Limii  of  Proportioii  of  AettjlMie 

m.  in  100  Tolnmet. 

8-46      11*0 

0-76     12*0  to  12*5  (in  lèverai  trials). 

0-42      11-9 

0-41      120 

0*81 6-5 

0*28      k 8-5 

0*18      31 

010      ..,.       81 
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The  pressare  was  not  redaced  farther,  becaose  the  yolame 
of  gas  nnder  treatment  wonld  bave  been  too  small  for  correct 
analjsis. 

Thèse  numbers  prore  that  the  eqttilibriam  between  the 
Carbon»  hydrogen,  and  acétylène  remained  fized  at  the  same 
limit  (12'0)  for  pressures  which  varied  from  0*41  m.  to  3'46in., 
that  is  to  say,  as  1  is  to  8^. 

The  increase  of  pressure  bas  no  effect  bat  to  angment  ez- 
tremely  the  résistance  to  the  passage  of  the  spark,  and  also  its 
brilliancy.  According  to  my  expérience,  this  increase  of  bril- 
liancy  does  not  correspond  with  any  change  in  the  composition 
of  the  gas  traversed  by  the  spark. 

Even  the  rapidity  of  décomposition,  which  causes  the  dîs- 
appearance  of  the  ezcess  of  acétylène  under  treatment,  does  not 
appear  to  vary  much  with  pressure,  as  far  as  it  was  possible  to 
judge  nnder  the  circumstances.  Below  0*41  m. — that  is,  at 
0*31  m. — the  limit  is  suddenly  bronght  down  to  65 — viz.,  half 
the  preceding  one.  At  0*23  m.,  the  limit  is  suddenly  reduced 
to  the  quarter  of  it,  and  remains  the  same,  at  least  to  0*10  m. 

Thus,  while  the  pressure  varies  continually,  the  equilibrium 
between  the  acétylène,  carbon,  and  hydrqgen  changes  by 
Budden  leaps,  in  ratios  which  are  multiples  of  each  other.— 
Comptes  UendiM,  vol.  Izviii.  p.  810. — Chemical  News,  Jan.  7. 


WHAT'S    IN   AN    OYSTBR'S    STOMACH? 

BT  THE  BEV.  J.  B.  BBADE,  1C.A.,  F.B.S. 

0  the  gov/nnet  the  question  does  not  possess  many 
attractions,  but  to  the  m  an  of  science  it  is  fraught 
with  interest.  It  is  especially  so  at  the  présent 
moment,  when  so  much  is  being  said,  and  so  little 
is  being  eetablished,  as  to  tbe  food  of  the  créatures  which  live 
in  eren  greater  depths  than  those  of  Schiller's  "  Diver"  ;  and, 
aboTe  ail,  wheu  Mr.  Gwyn  Jeffreys  is  in  such  an  uncomfortable 
state  of  mind  as  to  the  original  source  of  carbon  in  the  food  of 
foraminifera.  It  is  curions  to  note  that  some  very  exact 
information  on  the  above  subject  was  giren  by  the  Bev.  J.  B. 
Beadé,  in  1844,  in  a  paper  read  before  the  Microscopical 
Society,  and  which  we  bave  the  pleasure  of  reproducing  in  part 
from  the  pages  of  Land  and  Water  : — 

The  well-known  ciliary  currents  in  the  fringes  of  the  oyster 
induced  me  to  examine  the  contents  of  the  stomach,  under  the 
expectation  of  finding  some  minute  forme  of  Infnsoria  ;  for  it 
seemed  but  reasonable  to  infer  that  the  absence  of  locomotive 
power  and  the  conséquent  inability  of  seeking  for  food,  might 
be  compensated  by  so  beautiful  a  contrivance  for  insuring  con- 
stant nourishment.  My  expectations  were  fulfiUed  and  sur- 
passed.  In  the  stomach  of  every  oyster  I  examined,  and  in 
the  alimentary  canal,  I  fonnd  myriade  of  living  monads, 
vibrios  in  great  abundance  and  activity,  and  swarms  of  a 
conglomerate  and  ciliated  living  organism,  which  may  be  named 
Volvox  oatrearius,  somewhat  resembling  the  F.  glohator,  but  of 
so  extremely  délicate  a  structure  that  it  must  be  slightly  charred 
to  be  rendered  permanently  visible. 

This  resuit»  though  highly  interesting  in  itself,  and  marking 
80  dearly  the  especial  function  of  those  instruments  which  fit 
the  oyster  for  its  peculiar  place  in  the  scale  of  created  beîngs, 
is  nevertheless  of  inferior  importance,  in  a  geological  point  of 
view,  to  some  other  results  to  which  the  présence  of  other  infn- 
soria in  the  stomach  of  the  oyster  conduct  us.  Thèse  infnsoria 
I  will  briefiy  ennmerate.  Tbey  bave  sUicious  loricas,  and  belong 
to  the  family  of  the  Bacillariœ,  and  some  of  thèse  in  their  fossil 
state  constitute  the  chief  bulk  of  the  chalk. 

They  are  the  foUowing  : — Actinocydue  senaHus,  Ceraioneis 
faaciola,  Coacinodiecue  minor,  0,  patina,  C.  radiatus,  Dictyocha 
aciUeaita,  B.  fibula,  B,  epeeulum,  OàUioneUa  avlcata^  Navicula 
entomon,  TripodUoue  Argus,  Xanthidium  fwrcaXvmi^  X»  hirsu' 
tum,  Zygoceros  rhomhtis,  Z,  Surirella,  and  two  new  species  of 
this  genus. 


AU  the  above,  together  with  some  well-known  récent  species 
of  the  same  extensive  family  of  the  Bacillarisa,  I  bave  fonnd  in 
the  stomachs  of  oysters.  That  they  are  not  the  détritus  of 
chalk  or  chalk-marl,  although  identical  as  to  species  with  the 
fossils  of  the  chalk,  is  deoided  by  the  fact  of  my  finding  several 
of  them  alive  ;  and  even  in  the  dead  spécimens  there  are  the 
same  distinct  remains  of  organic  détails  which  enabled  Ehren- 
berg  to  pronounce  with  perfect  accuracy  that  many  similar 
dead  forme  hâve  been  recently  in  a  living  state.  If  farther 
proof  be  required  it  may  be  f urnished  by  the  process  of  charring, 
which  immediately  blackens  the  yellow  membranous  integument 
of  several  of  the  species. 

We  must  not  expect  to  find  the  same  species  of  infnsoria  in 
this  new  locality  dnring  every  period  of  the  year.  Like  créatures 
of  a  larger  growth,  oysters  live  on  the  food  which  is  successively 
in  season  ;  and  I  find,  in  point  of  fact,  that  even  a  différent 
shore  is  marked  by  a  decided  différence  in  the  infusorial  con- 
tents of  the  stomach.  The  "  Scotch  Natives  **  are  characterized 
at  the  présent  time  by  innumerable  circular  forme,  resembling 
the  Coscinodiscus.  Oar  own  oysters,  on  the  oontrary,  are 
nearly  destitute  of  thèse  living  rotatory  disks,  but  they  are 
much  richer  in  more  interesting  species  ;  and  in  addition  to  the 
silicious  -  shelled  infnsoria  which  are  received  into  their 
stomachs,  they  also  occasionally  famish  examples  of  calcareoos 
Folythalamia  adhering  to  the  inner  surface  of  their  shells. 
Thèse  latter  microscopic  céphalopode  form  part  of  the  proper 
food  of  shrimps,  and  accordingly  I  find  that  very  minute  Botalia 
pass  into  the  stomachs  of  shrimps  entire. 

The  comparison  which  Ehrenberg  bas  conduoted  so  success- 
fnlly  between  the  chalk  and  récent  infusoria,  I  bave  attempted 
to  extend  one  step  lower  in  the  oolitic  séries,  and  to  embraoe  in 
the  investigation  the  infusoria  of  the  Kimmeridge  clay.  The 
large  oyster-beds  which  occur  in  this  stratum  in  my  own  locality, 
the  vale  of  Aylesbnry,  very  natarally  invite  the  search  for  the 
food  of  thèse  ancient  moUusks.  It  will  be  admitted  that  they 
lived,  like  récent  oysters,  upon  infusoria,  and  that  they  pos- 
sessed  the  same  beautifal  mechanism,  though  we  cannot  now 
detect  it,  for  making  a  cnrrent  of  food  set  in  in  the  direction  of 
their  stomachs.  The  very  structure  then  of  the  oyster,  inde- 
pendent  of  the  resuit  of  any  examination,  détermines  the  fact  of 
the  contemporaneous  existence  of  infusoria,  and  their  number 
may  be  approximately  indicated  by  the  countless  bivalves 
they  were  appointed  to  sustain..  The  supply  wonld  be 
equal  to  the  demand,  and,  moreover,  of  so  vast  an  extent,  that 
the  conclusion  is  nnavoidable  that  the  Kimmeridge  clay,  like 
the  chalk,  is  formed  very  largely  of  organic  bodies,  and  is  not 
the  mère  oomminuted  détritus  of  more  ancient  and  nnorganized 
materials. 

The  resuit  of  examination  confirme  this  view.  I  find  in 
the  Elimmeridge  clay  vast  numbers  of  circular  disks,  already 
alluded  to  as  existing  in  living  oysters,  and  in  addition  to  thèse 
I  hâve  met  with  decided  examples  of  the  Coscinodiscus,  and 
portions  of  calcareous  shells  of  Folythalamia.  Under  thèse 
circumstances  we  cannot  fail  to  s  aspect  an  absolute  identity 
between  the  gênera  and  species  of  some  of  the  minute  and 
simple  occupants  of  ancient  and  modem  seas,  though  larger 
forms  of  more  complicated  mechanism  bave  successively  risen 
and  disappeared.  The  oyster  dissimilar  from  ours  may  bave 
fed  upon  our  own  Yolvox,  the  Yolvox  on  the  Monad,  and  the 
Monad — but  hère  we  must  panse,  lost  among  the  wonders  of 
the  ever-living  and  life-giving  Creator. 

From  the  nature  of  the  présent  inquiry  it  may  be  extended, 
theoretically  at  least,  beyond  the  Kimmeridge  clay.  On  the 
évidence  of  analogy  we  may  assume  that  the  inhabitants  of  ail 
bivalve  shells,  not  only  in  the  seoondary,  but  also  in  the  seas  of 
the  transition  formation,  were  of  similar  habits  to  the  acepha- 
lous  moUusk  which  constrncts  the  oyster  shell;  that  being 
destitute  of  jaws,  tongue,  or  mouth,  the  action  of  a  ciliary  ap- 
paratus  supplied  them  with  food  ;  and  that  their  food  consisted 
of  an  order  of  animais  adapted,  by  their  minuteness,  to  the 
délicate  mechanism  of  the  cilia,  and  designed,  by  their  multi- 
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plication  almoat  to  iofiniiy,  to  add  motmtain  masses  to  the 
soHd  cnist  of  the  eartb.  We  may  hereafter  be  indebted  io  the 
microscope  for  the  confirmation  of  thèse  views. 

I  may  embrace  the  présent  opportnnity  of  fnrther  illnstrating 
the  nse  of  the  microscope  in  geological  reeearches  by  making 
a  passing  remark  on  the  degree  of  beat  to  whioh  the  Kim- 
meridge  day  has  been  snbjected.  Microscopio  ciystals  of 
carbonate  of  lime,  which  abonnd  in  large  portions  of  it,  are 
either  perfect  cubes,  or  mnch  nearer  approximations  to  the  cube 
than  is  consistent  with  their  primitive  form.  That  this  altéra- 
tion of  the  angle  is  due  to  the  action  of  beat,  and  that  the 
degree  of  beat  is  indicated  by  the  angle  nltimately  assnmed, 
is  évident  from  the  foUowing  remark  by  Frofessor  Brande  : — 
"The  température  appears  to  affect  the  nintnal  inclinations  of 
the  planes  of  crystals.  In  the  case  of  carbonate  of  lime  it 
amounts,  according  to  Mitscherlicb,  to  as  much  as  8'5'  in  the 
interval  of  température  between  82°  and  112°.  As  the  tem- 
pérature augmei^ts,  the  smaller  axis  of  the  rhomboid  dilates 
more  than  its  other  diagonals,  so  as  to  cause  an  approach  to 
the  cubical  form." 

It  is  my  chief  object,  bowever,  to  show  with  Ehrenberg,  that 
animais  of  the  chalk  are  still  found  in  a  living  state  ;  and 
baving  done  this  it  is  needless,  with  Ehrenberg's  paper  in  our 
hands,  to  point  out  at  any  length  the  importance  of  thèse  re- 
searches.  They  bear  directly  upon  mountain  masses,  and  seem 
to  make  the  vast  chalk -range  overstep  its  boundary  and  con- 
nect  itself  rather  with  the  tertiary  and  récent  than  with  the 
primary  and  transition  formations.  Beyond  alldoubt  the  bulk 
of  the  cretaceous  séries  is  oomposed  of  organisms  stiU  living,  as 
I  hâve  now  shown  in  our  own  British  seas,  and,  as  Ehrenberg 
observes,  still  capable,  under  the  concurrence  of  favourable 
circnmstances,  of  giving  rise  to  the  greatest  changes  in  the 
distribution  of  the  solid  crust  of  the  earth.  The  material  and 
not  the  magnitude  of  infusoria  is  the  proper  élément  in  thèse 
calcolations.  We  must  shut  our  eyes  to  the  minuteness  of 
each  individual  atom  of  life,  and  look  rather  at  the  marvellous 
activity  of  its  law  of  increase,  and  at  its  indestructible  shield, 
which  sets  at  défiance  the  two  great  reducers  of  organic  struc- 
tare,  death  and  fire.  A  very  few  nutshells  would  hold  ail  that 
woold  be  lefl  of  an  éléphant  if  reduced  to  its  ultimate  éléments 
by  fire,  but  no  known  intensity  of  beat  would  reduce  the  silioi- 
ous  mass  of  infnsoria.  Fusion,  under  certain  conditions,  would 
be  the  utmost  resuit,  and  thence  would  originate  other  moun- 
tain masses,  which,  to  say  the  least,  would  be  very  nearly 
allied  to  those  which  we  term  granitîc.  The  question,  then,  is 
not  unreasonable — was  granité  originally  an  infusorial  earth  P 
— and  we  accept  Ehrenberg's  hypothesis  as  the  reply  :  "  Since 
of  the  four  well-established  great  geological  periods  of  the 
earth's  formation,  the  quartemary,  tertiary,  and  secondary 
formations  oontain  récent  organisms,  it  is  as  three  to  one  more 
probable  that  the  transition  or  primary  formation  is  not  dif- 
ferently  drcumstaneed,  bnt  that,  from  the  graduai  longer 
décomposition  and  change  of  many  of  its  organic  relations,  it 
is  more  diffioult  to  examine  and  détermine." 


VABIATIONS   IN   THE   APPEARANCE    OP  THE 
LUNAE  PLAIN  "  PLATO." 

BT  W.  B.  BUBT,  lJLJi.B, 

of  the  most  promising  lines  of  researoh  having 
référence  to  the  physical  aspect  of  the  moon's  sur- 
face, oonsists  in  an  examination  fîrom  time  to  time 
of  the  tints  which  characterize  every  portion  of  the 
visible  disk.  To  take  this  in  its  entirety  would  be  a  most 
enormous  labour  ;  the  only  way  to  deal  with  a  subjeot  of  this 
kind  is  to  sélect  a  few  of  the  most  prominent  oljects  which 
differ  in  brightness  and  colour,  and  regularly  observe  them  at 
stated  intervais  ;  if  even  half  a  dozen  such  objecte  were  selected 
and  obeerved  on  every  occasion  when  the  moon  appeared  above 


the  horizon,  as  the  observations  proceeded  it  would  be  found 
that  not  only  a  large  amount  of  labour  must  be  expended 
before  any  valuable  results  could  be  obtained,  but  the  observa- 
tions must  be  oontinued  over  a  long  period  of  years  to  eliminate 
the  effects  of  those  agencies  which  prodace  merely  apparent 
changes.  That  changes  of  tint  and  briUiancy  occur  on  the 
moon's  surface  is  very  évident  ;  no  lunar  observer  is  ignorant 
of  the  fact  that  many  portions  of  the  surface  vary  in  tint 
during  the  course  of  the  Inni-solar  day  ;  the  variation  of  bril- 
liancy  in  many  of  the  brighter  spots  is  still  more  marked 
during  the  same  period,  and  thèse  variations  bave  been  referred, 
probably  with  great  truth,  to  the  change  of  angle  at  which 
the  sun's  light  falls  upon  the  objecte,  but  up  to  this  time  we 
are  really  destitnte  of  the  "  proof  **  of  this  being  actually  the 
case.  The  scales  of  tint  and  briUiancy  adopted  by  the  three 
leading  selenographers  of  the  présent  century  dififer  from  each 
other,  and  the  observations  which  hâve  been  referred  to  solar 
altitudes  and  azimuths  are  so  exceedingly  few,  that  legUimaiely 
to  connect  variations  of  brilliancy  with  change  of  illuminating 
angle  is  quite  out  of  the  question  ;  still,  the  presumption  is 
strong  that  the  most  striking  changes  of  tint  and  brilliancy  are 
connected  with  variations  of  illuminating  angle.  Jt  is  not, 
however,  light  alone  that  affecte  the  objecte  in  the  way  observed  ; 
the  nature  of  the  materials  of  which  they  are  composed  plays 
an  important  part,  some  reflecting  more,  some  less  light  than 
others. 

When  we  enter  upon  a  comparison  of  tints,  either  observed 
directly  by  means  of  the  télescope  or  recorded  on  photograms, 
with  those  given  on  our  maps  or  recorded  in  the  works  of  sele- 
nographers, we  are  often  struck  with  the  différences  thus 
detected  ;  but  as  we  fail  to  connect  by  ordinary  inductive  pro- 
cesses apparent  variation  of  brightness  with  change  of  illu- 
minating angle,  simply  on  account  of  the  absence,  on  the  one 
hand,  of  a  snitable  scale  of  brightness,  and,  on  the  other,  of  a 
discassion  of  the  observations  with  respect  to  solar  altitudes 
and  azimuths  ;  so  with  regard  to  the  différences  just  allnded  to, 
we  fail  to  refer  them  to  change  of  a  physical  character,  just 
because  we  are  destitute  of  the  necessary  évidence  that  the 
spots  were  really  darker  or  lighter  than  they  are  at  présent. 

While  the  scales  of  Schrôter,  Lohrmann,  and  Béer  and 
Madler  differ  among  themselves,  the  tints  or  brilliancy  asoribed 
by  each  selenographer  to  the  objecte  recorded  by  him  are  com- 
parable one  with  the  other  upon  his  partioular  scale,  and  thus 
a  means  exists  of  asoertaining  at  the  epoch  of  each  whether 
one  of  any  two  spots  was  brighter  or  darker  than  the  other  at 
the  phase  at  whioh  the  brilliancy  was  determined.  It  is  obvions 
that  now,  observations  of  the  brightness  of  the  same  two  spots 
may  be  obtained  at  about  the  same  phase,  provided  the  suit- 
able  opportunities  be  embraced,  and  thus  a  change  of  brilliancy 
or  tint  may  be  detected  of  a  différent  character  to  that  dé- 
pendent on  change  of  illuminating  angle  ;  for  if  the  observations 
be  made  at  precisely  the  same  phase  as  when  the  brightness 
was  recorded,  it  is  dear  that  the  illuminating  angle  must  be 
nearly  if  not  quite  the  same  ;  consequently  the  variation  of 
tint  or  brightness  in  one  or  both  of  the  two  spots  must  be 
referred  to  some  agency  differing  from  illumination. 

Last  year  I  solicited  the  attention  of  the  section  to  the 
différence  of  tint  which  characterized  a  somewhat  large  shallow 
crater  near  Alpetragius,  as  compared  with  the  drawings  of 
Lohrmann,  Béer  and  Madler,  and  Schmidt.  The  floor  of  this 
crater  was  seen  to  be  darker  in  1868  than  the  surrounding  sur- 
face, and  therefore  darker  than  delineated  by  the  seleno- 
graphers just  named.  The  same  dark  tint,  under  every  phase 
at  which  it  has  been  examined,  has  been  observed  without 
exception  since  August,  1868.  The  legitimate  conclusion  is, 
that  during  the  period  of  the  observations  in  1868  and  in  1869, 
the  surface  of  this  crater  was  permanently  the  darkest  in  the 
neighbourhood.  If  Lohrmann,  Béer  and  Madler,  and  Schmidt 
were  correct  in  their  comparative  delineation  of  the  tint  of  this 
crater  (and  it  is  difficult  to  conçoive  that  three  exjierienced 
selenographers  could  hâve  fallen  into  the  same  error),  we  hâve 
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presumptire  eyi()exice  of  a  phenot^epon  vliiph  maj  be  te^med 
**  a  secular  yariation  of  tint."  What  it  arises  from  ia  altogethfi^ 
^potlier  question  ;  it,  however,  does  Qot  staod  alonp  on  ibe 
8arfac0  of  the  moon. 

To  enter  into  anj  spéculation  as  to  the  cause  of  snoli  Taria- 
tions,  whether  from  bright  to  dark,  or  tbe  reverse,  is  manifestlj 
prématuré;  there  is,  howeyer,  a  dass  of  pbenomena  wbidi 
bears  mijcb  on  tbe  same  point  ;  tbe  surfaces  of  man y  of  tbe 
larger  pmootb-walled  plains  are  greatlj  diveraified  wiûi  spots, 
streaks,  and  in  some  cases  spreadipg  fans  of  ligbt  ;  tbe  rays 
issuiDg  from  Proclus  and  spreading  over  tbe  Mare  Grisiaqi  may 
be  cited  as  exaniples  of  tbe  latter.  Tbe  walled  plain  Flato  bas 
been  tbe  subject  of  numerous  observations,  botb  as  r^ards  its 
verj  interesting  monntain  border  and  stîll  more  interesting 
fLoof.  No  two  drawings  of  tbis  âoor  that  I  bave  seen  preciselj 
9gree — a  r^snlt  to  be  expected  wben  we  consider  tbat  tbe  différ- 
ences of  illnminating  and  visual  ang}e  tsnd  materiallj  to  in- 
fluence it?  aspect  as  seen  from  tbe  eartb,  added  to  wbiob,  we 
bave  tbe  diffcrent  impressions  prpdnœd  at  différent  Jimes  on 
artists  ^d  observera.  Still,  tbe  différences  dépendent  npon 
illumination,  ^c,  wi)l  b^ve  a  limit  ;  certain  weU-known  featurea 
will  always  be  recognized,  altbongb  somewbat  altered  in  appear- 
ance  at  dfierent  times.  It  is  after  a  lapae  of  years  tbat  a  well- 
conducted  séries  of  obaervationa  will  détermine  if  ibère  be 
aecnlar  cbange  in  tbese  stripes  and  tinta.  Sbonld  some  dis- 
appear,  and  otbers  not  observed  before  become  visible,  tbe  pre- 
ei^mptive  évidence  is  tbat  a  secular  cbaQge  bas  taken  place. 
Tbis  appcars  tp  be  tbe  case  witb  aeveral  spots  on  Plato.  Tbe 
ef^rliost  record  tbat  I  bave  been  able  to  find  of  anj  well-defined 
amall  spota  on  tbe  floor  is  tiiat  of  Qr^itbQÎsen,  wbo  observed 
eigbt;  )ater  recorda  fnmiab  évidence  of  eigbteen  additional 
Bpo^  bavii}g  been  observed.  Of  tbese,  nine  bave  been  added 
ao  recentlj'  as  last  Februaiy  and  aince.  Of  tbe  twentj-six 
reoorded,  aiz  of  tbe  earliest  observed  are  still  visible  ;  and  of 
tbe  nipe  seen  since  Japuary  last  five  b^ve  be^  more  or  less 
conatantly  seep  by  two  observera,  leaving  fifteen  wbicb  bave 
eitber  become  invisible  or  are  very  rarely  seen. 

Wben  tbe  aun  is  riaing  upon  Plato  ike  sbadows  of  tbe  peal^ 
on  tbe  western  wall  are  admirably  cal^nlated  to  identify  certain 
of  tbese  apota,  and  probably  of  dj^iding  between  cratera  opeued 
on  tbe  âoor  of  Plato  and  tboae  amÀJl  wbite  apota  to  ^biob 
Herr  Tempel  solicita  attention  aa  indica^iye  of  a  taarm  chmnical 
activUy^  ^ud  wbiob  appear  nnder  a  bigb  fol^r  illupiipation, 
tbere  being  x^o  indication  wbateyer  of  cratera  existiçg  on  tbeir 
aitea  aa  tbe  terminator  passes  tbem. 

Béer  and  Madler  ^ea^ured  tbe  peaka  on  tbe  w^st^rn  wajla — 
viï.,  y,  2,  and  £,  tbe  beigbta  beii\g  as  npder  : — 

y  =  7,268  Eng.  ft.,  l  s  6,869  Eng.  ft.,  c  =  5,188  Bng.  ft. 

Gballis  measured  tbe  sbaâows  on  M«y  16, 1853.  Tbe  ipea- 
sures  were  made  parallel  and  perpendicular  to  a  ^iue  coïncident 
witb  tbe  longeât  diameter  of  Plato.  M  tbe  time  Oballis 
observed  pj^to  viAe  spota  bad  been  recorded  as  baving  been 
seen  on  tbe  floor,  four  of  wbicb  were  delii)eal«d  by  Gballis, 
numbered  1,  3,  é,  and  5.  Tbey  bave  a.iuce  beoQ  obfBerved  by 
Bosse,  Dobie,  Dawea,  (|pd  Pratt,  and  ^ojiae  of  tbem  by  Knott 
^nd  ç^ber  observers. 

Bpsse  in  1862,  Df.wes  ii^  ^863,  ^^d  firmingbain  in  1869, 
observed  t^e  ^hatjpw  of  ^e  peak  v  i^  close  proximity  witb 
Ho.  5  (P).  Bpaae  aqd  BirmiqgbAm  sj^e  drawn  No.  1  witb  tbe 
sboidow  of  ^  just  reçeding  from  it»  ^d  B^rmingbam  gives  No.  3 
at  tbe  eiUremity  oi  tbe  #ba4ûw  of  ifhe  nortbem  peak  e.  As 
matter  of  observation  tbese  are  important;  for  by  tbe  variations 
of  tbe  seasons  at  tbe  moon  tbe  sbadowa  will  fall  somewbat 
differ/sntly  in  sumiper  tban  in  win^r  ;  tbe  eztrenie  range  is, 
bowever,  bat  amall,  tbe  azimutbal  angle  witb  tbe  same  altitude 
not  exceeding  3°  ;  and  as  solar  azimutba  at  tbe  moon  are  easUy 
calculated,  no  real  difficulty  ezists  in  identifying  tbese  spots  as 
lying  ne^r  tbe  ab&dows  of  tbe  peaks.  Tbe  peaks  tbemselves 
merit  atteAtion  ;  Cballis>  di^ow  of  l  teriy^inates  by  a  atraig^t 
Unes  be  ^ni^ured  tbe  tiro  eztrepiitiea  of  tbia  li^e.     Boaae 


delinetatea  tbe  termination  of  tbe  sbadow  as  from  two  pinnadea 
upon  tbe  summit,  witb  tbe  crater  No.  1  between  tbem.  Bir- 
mingbam  gives  tbe  soutb  pinnacle  only,  witb  tbe  crater  No.  1  jast 
beyond  it.  In  Dawes's  drawing  No.  1  lies  between  tbe  sbadowa 
of  y  and  l.  Tbere  are  otber  peculiarities  abont  tbe  sbadows 
wbiob  require  tbe  solar  azimatbs  to  be  calculated  for  illns- 
trating  tbem.  It  is  to  be  boped  tbat  good  drawings,  acoom« 
panied  by  descriptions  of  tbe  sbadows  of  tbe  west  wall  and 
craters  visible  on  tbe  floor,  will  be  multij^Ued,  as  in  referring 
sucb  drawings  and  descriptions  to  tbe  respective  periods  at 
wbicb  tbey  were  made  in  tbe  luni-solar  year,  we  may  become 
b  etter  acqnainted  witb  tbe  nature  of  tbe  summit  of  tbe  wall 
and  by  means  of  large  apertures,  small  craters  on  tbe  floor 
bitberto  overlooked,  may  be  detected. 

Altbougb  tbis  brancb  of  lunar  pbysics  is  confessedly  difficult, 
it  is  by  no  means  insurmountable.  The  greatest  drawback 
consists  in  tbe  pancity  of  recorded  observations  of  an  earlier 
date,  from  wbicb  arises  tbe  uncertainty  of  tbe  existence  of  tbe 
more  recently  observed  spots.  Tbe  way,  bowever,  for  précise 
observation  and  careful  discussion  is  gradually  opening,  and 
we  may  bope  tbat  Scbmidt'a  auggeation  of  "  trying  by  tbe  aid 
of  more  powerfal  télescopes  to  represent  tbe  topograpby  of  tbe 
y  et  nndelineated  détails  of  tbe  surface  of  tbe  moon,"  may  bear 
good  fruit,  filtboogb  tbe  furtber  we  proceed,  tbe  more  unable 
are  we  to  see  tbe  end  of  tbe  work.  "  It  is,"  says  Scbmidt,  "  as 
if  from  tbe  ordinary  détermination  of  place  of  tbe  brighter  stars 
down  to  tbe  eigbth  magnitude,  one  paaaea  on  to  tbat  of  tbe 
atara  of  tbe  Milky  Way."  So,  in  like  manner,  eacb  addition  to 
our  knowledge  of  lunar  pbysics  leads  us  onward  to  tbe  study  of 
still  more  minute  forma,  in  wbicb  perbaps  lurk  tbe  germa  of 
future  interesting  and  important  discoveries. — From  the  Beport 
qf  the  British  Association  for  the  Advancement  of  Science  for 
1869. 


ON  THE  STRUCTURE  OF  THE  ADVENTITIOUS 
BOOTS  OF  THE  PORTUGAL  LAUREL. 

BT  W.  K.  K'NAB,  MJ).  EDIN. 

|N  tbe  montb  of  October  of  last  year,  many  of  tbe 
brancbea  of  tbe  Portugal  laurels  in  tbe  grounds  of 
tbe  Cricbton  Royal  Institution,  Dnmfries,  became 
covered  witb  patcbes  of  adventitious  roots.  Thèse 
adventitious  rootp  were  submitted  to  a  careful  microscopio 
examination,  and  were  found  to  présent  tbe  usual  bistologioal 
obfu-acters  of  true  roots.  Tbey  arise  in  patcbes,  more  or  less 
lATge,  from  tbe  branches,  but  not  in  any  regular  order,  tbeir 
position  on  tbe  brancb  not  giving  any  due  to  tbeir  relative  âge. 
Tbe  bark  was  always  ruptured  and  pusbed  aside  by  tbe  root- 
lets,  sbowing  that  tbey  bave  a  deep-seated  and  not  a  superffcial 
origip.  Sections  made  in  various  directions  abowed  that  the 
roots  are  in  direct  relation  to  the  cambium  layer  ;  and,  in  cer- 
tain aections,  the  meduUary  raya  could  be  traced  for  some  dis- 
tance into  the  adventitious  root.  AU  the  cells  of  tbe  medullary 
rays  in  tbe  neigbbourhood  of  tbe  rootlet  were  filled  up  witb 
small  rounded  starcb  granules,  wbicb  gave  the  characteristio 
bine  reaction  witb  iodo-chloride  of  zinc  solution.  The  apex  of 
tbe  root  wfta  covered  w^tb  tbe  masp  of  loose  oel)s  /Bommon  to 
ordinary  roots,  and  formipg  a  slightly-developed  pileorhiza. 
Wben  sections  were  placed  in  carminé  solutiou,  tbe  active  cells 
at  the  growing  point  beeame,  aa  usnal,  brightly  coloured.  One 
section  was  left,  by  mistake,  for  a  long  time  in  tbe  fflr»fî»?ijg 
solution  ;  tbis,  wben  taken  out  and  carefully  wasbed,  showed  ^ 
coloured  matrix,  in  which  the  apparently  loose  cells  were  îm- 
mersed.  Thèse  celle,  altbougb  apparently  loose,  can  be  alwaya 
removed  witb  the  section  from  slide  to  slide.  It  is  thns  prob- 
able tbat  tbe  cells,  instead  of  being  loose  as  described,  are  more 
or  less  immersed  in  a  gelatinons  matri^,  probably  due  to  tbe 
degeueration  of  tbe  primary  cell-wall.  I  bave  not  been  able  to 
get  tbe  same  appearance  again^  aa  tbe  rootlets  were  pdl 
d^stroyed  before  tbe  above  observation  waa  made.  Tbe  appear* 
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BDce  was  certainly  net  dae  to  some  of  tbe  colonring  xnatter 
remaining  between  the  celU,  as  every  attempt  yras  made  to 
remove  it  withont  saccess.  The  onlj  différence  between  thèse 
adventitioTiB  and  trne  roots  is  in  their  position  and  irregnlar 


mode  of  growtb.  In  tbeir  growing  by  addition  to  tbe  growing 
point,  and  in  bistological  cbaracters,  tbej  are  nndistingnishable 
from  trne  roots.  Boot  bairs  were  also  prodnced  in  abandance 
by  tbe  epidermis.^— T^  Fanner, 


ADDITIONS  TO  THE  MENAGERIE  OF  THE  ZOOLOGIOAL  GABDEN8,  BEGENTS  PAEK. 

From  January  lOth  to  IQth,  1870. 


Oaontxj, 

How  obtaiBed. 

Where  plaoed  in  Owdiai. 

1  Long-eazed  Owl  (OtoB  Ttileraris)    

2  PnlF-AddeTS  (Clotho  arietans)   

8  Ptûrs  Wigeon  (Mareoo  penelope) 

1  Great  Eagle  Owl  (Bnbo  maximuB)    

1  Wood  Owl  (Sjmiam  alaoo)  

Britisli  Islands 

Cape  of  Good  Hope 

Europe 

Ditto 

Ditto 

British  lalands 

BoUvia 

Presented  by  W.  Unwin,  ^sq 

Presented  by  Captaîn  Thomas  Waite  ... 
Pnrohaned , , , ,,.,.-. 

OwVb  Ayiary 

Beptile-hoase 

Three  Island  Pond 

Owrs  ATiary 

Ditto 

Winter  Aviary 

Anteater's-hoase 

Presented  by  0.  Bamford,  Esq 

Presented  by  B.  E.  L.  Wade,  Esq 

Ditto 

1  Ck>mmon  Kestrel  (Tinnimonliis  alaadarins) 

1  TJttle  Armadillf)  CDasvpns  minntnii) 

Pnroha«ed.  ..........«,.,-,-,,,.-.--•  t 

YOLOANOES  AND  EAETHQUAKBS. 

BY  T.  STXBBT  HUNT,  LL.D.,  F.B.8. 

In  Two  Pabts. — Paet  IL 

|HIS  tbeory  of  Hopkins  and  Sorope,  apparently  so 
complète  in  itself,  is  an  approximation  to  the  one 
wbich  I  adopt,  thongh  differing  from  it  in  some 
most  important  particnlars.  Wbilo  admitting  witb 
tb'em  tbe  existence  of  a  solid  nnclens  and  a  solid  crnst,  witb 
an  interposed  stratnm  of  semi-liqnid  matter,  I  consider  tbis  last 
to  be,  not  a  portion  of  the  yet  nnsolidified  igneons  matter, 
bnt  a  layer  of  material  whicb  was  once  solid,  bat  is  now  ren- 
dered  liqnid  by  tbe  intervention  of  water  nnder  tbe  inflnence  of 
beat  and  pressure.  When,  in  tbe  process  of  réfrigération,  the 
globe  had  reacbed  the  point  imagined  by  Hopkins,  where  a 
solid  cmst  was  formed  over  the  sballow  molten  layer  whicb 
ooTered  the  solid  nnclens,  the  farther  cooling  and  contraction 
of  this  cmst  wonld  resuit  in  irregnlar  movements,  breaking  it 
np,  and  cansing  the  extravasation  of  tbe  yet  liqnid  portions 
confined  beneath.  When  at  length  the  rédaction  of  tempera- 
tare  permitted  the  précipitation  of  water  from  the  dense  pri- 
meval  atmosphère,  the  whole  cooling  and  disintegrating  mass 
of  broken-np  cmst  and  ponred-ont  igneons  rock  wonld  beoome 
expoaed  to  the  action  of  air  and  water.  In  tbis  way  the  solid 
nnclens  of  igneons  rock  became  snrronnded  witb  a  deep  layer 
of  disintegrated  and  water-impregnated  material,  the  rnins  of 
its  former  enyelope,  and  the  chaotic  mass  from  whicb,  nnder 
tbe  inflnence  of  beat  from  below  and  of  air  and  water  from 
above,  tbe  world  of  géologie  and  of  bnman  history  was  to  be 
eroWed. 

As  we  descend  in  tbe  sedimentary  cmst  of  the  earth,  we 
obserre  a  regnlar  inorease  of  température,  due,  as  is  snpposed, 
to  the  slow  npward  passage  of  the  central  beat.  In  tbe  pré- 
sent state  of  réfrigération  this  process  is  so  slow  that  the  in- 
crease  of  température  in  descending  is  only  about  one  degree 
Centigrade  for  each  hnndred  feet  ;  but  if  we  admit  the  hypo- 
thesis  of  a  oooling  globe,  it  can  be  shown  that  in  early  géologie 
âges  this  increase  must  bave  been  tenfold,  or  even  twenty-fold 
greater  than  at  présent.  As  this  augmentation  of  température 
in  depth  obeys  the  same  law  alike  in  the  newest  and  the  oldest 
formations,  it  foUows  that  the  accumulation  of  sédiment  at  any 
time  and  place  will  resnlt  in  a  slow  rise  in  température  of 
Uie  portion  corered  thereby,  so  that  a  deposit  of  a  few  miles 
in  thicknees  in  comparatively  récent  âges,  and  probably  one  of 
a«  many  thonsands  of  feet  in  the  Laurentian  or  even  the 
palseoioic  period,  wonld,  afler  a  lapse  of  time,  so  elerate  the 
temperatnre  of  the  buried  portions  as  to  produce  new  chemical 
and  fD^cbanical  arrangements  of  the  sédiments.  The  expansive 
action  of  beat  npon  thèse  porons  materials,  whioh  generally 
îadadie  MTersl  bundredths  of  water,  would  soon  be  oonnteraeted  I 


by  the  great  contraction  foUowing  chemical  combination,  re 
sulting  in  the  formation  of  new  and  denser  componnds,  wbich 
constitnte  the  crystalline  and  metamorphic  rocks.  The  action 
of  silicious  matters  in  the  présence  of  water,  aided  by  beat, 
npon  the  varions  carbonates,  ohlorides,  snlpbates,  and  organio 
matters  whicb  abound  in  most  sedimentary  formations,  would 
generate  the  aoid  gases  wbich  are  so  oflen  evolved  in  volcanic 
éruptions.  It  must  be  borne  in  mind  that  water  nnder  pressure, 
and  at  high  températures,  develops  extraordinary  solvent 
powers  ;  wbile  from  what  bas  already  been  said  of  the  infloemse 
of  pressure  in  favouring  solution,  it  will  be  seen  that  tbe  weight 
of  the  overlying  mass  becomes  an  efficient  cause  of  tbe  liquéfac- 
tion of  the  lower  portions  of  the  sedimentary  material.  Time 
is  wanting  to  discnss  the  great  forces  wbich  from  early  geologio 
periods  bave  been  active  in  tranpferring  sédiments,  alteraat^ly 
wasting  and  building  np  continents.  Bj  the  dépression  of  the 
yielding  cmst  beneath  régions  of  great  accumulation  there 
follows  a  softening  of  the  lower  and  of  tbe  more  fusible  strata, 
while  the  great  mass  of  more  silicious  rocks  becomes  oemented 
into  comparative  rigidity,  and  finally,  as  the  resuit  of  the 
earth's  contraction,  rises  a  hardened  and  corrngated  mass,  from 
whose  irregnlar  érosion  resnlts  a  mountainons  région. 

Those  strata,  whicb  from  their  composition  yield  nnder  thèse 
conditions  the  most  liqnid  products,  are,  it  is  conceived,  the 
source  of  ail  plutonio  and  volcanic  rocks.  Accompanied  by 
water,  and  by  difficultly  coercible  gases,  they  are  eitber  extra- 
vasated  among  tbe  fissnres  wbich  form  in  the  overflowing 
strata,  or  fi^d  their  way  to  the  surface.  The  variations  in  the 
composition  of  lavas  and  their  accompanying  gases  in  différent 
régions,  and  even  from  the  same  vent  at  différent  times,  are 
strong  confirmations  of  the  trntb  of  this  view,  to  whicb  may 
be  added  the  fact  that  ail  tbe  varions  types  of  lava  are  repre- 
sented  among  aqueous  sedimentary  rocks,  wbich  are  capable 
of  yielding  thèse  lavas  by  the  process  of  fusion. 

The  intervention  of  water  in  ail  lavas,  of  whicb  it  appears  to 
form  an  intégral  part,  was  first  insisted  npon  by  Scrope,  and 
ÎB  a  fact  hardJy  explicable  npon  any  other  hypothesis  than  tbe 
one  just  set  forth.  Considering  the  conditions  of  its  formation, 
water  woald  seem  to  be  necessarily  absent  from  the  originally 
fused  globe,  in  whicb  the  older  school  of  geologists  conçoive 
volcanic  rocks  to  bave  their  source.  Scheerer  snpplemented 
Scrope's  view  by  showing  that  the  présence  of  a  few  bun- 
dredths of  water,  maintained  nnder  pressure  at  a  temperatnre 
approaching  ignition,  would  probably  snffice  to  produce  a  quasi- 
solution  or  an  igneo-aqueous  fusion  of  most  crystalline  rocks, 
and  subséquent  observations  of  Sorby  bave  demonstrated  that 
the  soflening  and  crystallization  of  many  granités  and  tracbytes 
must  bave  taken  place  in  the  présence  of  water,  and  at  tem- 
pératures not  above  a  low  red  beat.  Keeping  in  view  theee 
facts,  we  can   readily   understand  how  the  sheet  of  water* 
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impregoated  débris,  which,  as  we  bave  endeavoured  io  show, 
must  hâve  foriued  the  envelope  to  the  solid  nndens,  asaamed  in 
its  lower  portion  a  semi-flaid  condition,  and  constitoted  a 
plastic  bed  on  wbich  the  stratîfied  sédiments  repose.  Thèse, 
which  are  in  part  modified  portions  of  the  disintegrated  primi- 
tive crast,  and  in  part  of  chemioal  origin,  hj  their  irregnlar 
distribution  over  dâSerent  portions  of  the  earth,  détermine, 
afler  a  lapse  of  time,  in  the  régions  of  their  greatest  accamn- 
lation,  volcanio  and  platonio  phenomena.  It  now  remains  to 
show  the  observed  relations  of  thèse  phenomena,  both  in  earlier 
and  later  times,  to  great  acoumnlationb  of  sédiment. 

If  we  look  at  the  North  American  continent,  we  find  along 
its  north -eastem  portion  eridences  of  great  snbsidence,  and 
an  accamnlation  of  not  less  than  40,000  ft.  of  sédiment  along 
the  Une  of  the  Appalachians  from  the  Gnlf  of  St.  Lawrence 
sonthwards,  dnring  the  palsBOzoio  period,  and  chieflj,  it  wonld 
appear,  dnring  its  earlier  and  later  portions.  This  région  is 
preciselj  that  characterized  bj  considérable  emptions  of  pln- 
tonic  rocks  dnring  this  period  and  for  some  time  after  its  dose. 
To  the  westward  of  the  Appalachians  the  deposits  of  palsBozoic 
sédiments  were  rouch  thinner,  and  in  the  Mississippi  vallej  are 
probablj  less  than  4,000  ft.  in  thickness.  Conformably  with 
this,  there  are  no  traces  of  plntonic  or  Tolcanic  outbnrsts  from 
the  north-east  région  jnst  mentioned  throoghont  this  Tast 
palfldozoio  basin,  with  the  exception  of  the  région  of  Lake 
Snperior,  where  we  find  the  earlj  portion  of  the  palœozoic  âge 
marked  bj  a  great  accamnlation  of  sédiments,  comparable  to 
that  oconrring  at  the  same  time  in  the  région  of  New  England, 
and  foUowed  or  accompanied  hj  similar  plntonic  phenomena. 
Across  the  plains  of  northern  Bassia  and  Scandinaria,  as  in 
the  Mississippi  valley,  the  palsBOzoic  period  was  represented  hj 
not  more  than  2,000  ft.  of  sédiments,  which  stiU  lie  nndistnrbed, 
while  in  the  British  Islande  50,000  ft.  of  palsBozoic  strata,  con- 
torted  and  accompanied  by  igneons  rocks,  attest  the  connection 
between  great  accamnlation  and  plntonic  phenomena. 

Gombg  now  to  modem  volcanoes,  we  find  them  in  their 
greatest  actiritj  in  oceanic  régions,  where  subsidence  and  acca- 
mnlation are  still  going  on.  Of  the  two  continental  régions 
already  pointed  ont,  that  along  the  Mediterranean  basin  is 
marked  by  an  accumulation  of  mesozoio  and  tertiary  sédiments 
20,000  ft.  or  more  in  thickness.  It  is  évident  that  the  great 
mountain  zone  which  inolndes  the  Pyrénées,  the  Alps,  the  Cau- 
casus,  and  the  Himmalayah  was,  dnring  the  later  secondary 
and  tertiary  période,  a  basin  in  which  vast  accumulations  of 
sédiments  were  taking  place,  as  in  the  Appalachian  belt  during 
the  palsaozoic  times.  Taming  now  to  the  other  continental 
région,  the  American  Pacific  slope  similar  évidences  of  great 
accumulations  during  the  same  période  are  found  throughout 
its  whole  extent,  showing  that  the  great  Pacific  mountain  belt 
of  North  and  South  America,  with  its  attendant  volcanoes,  is, 
in  the  main,  the  geological  eqnivalent  or  connterpart  of  the  great 
east  and  west  belt  of  the  eastem  world. 

It  is  to  be  remarked  that  the  volcanic  vents  are  seldom 
immediately  along  the  Unes  of  greatest  accumulation,  but 
appear  around  and  at  certain  distances  therefrom.  The  ques- 
tion of  the  duration  of  volcanic  activity  in  a  g^ven  région  is 
one  of  great  interest,  which  cannot,  for  want  of  time,  be 
considered  hère.  It  appears  probable  that  the  great  manifes- 
tations of  volcanic  force  belong  to  the  period  of  dépression  of 
the  area  of  sédimentation,  if  we  may  judge  from  the  energy 
and  copionsness  of  the  éruptions  of  island  volcanoes,  althongh 
the  activity  is  still  prolongea  after  the  period  of  élévation. 

As  regards  the  geological  importance  of  volcanic  and  earth- 
quake  phenomena,  their  significance  is  but  local  and  accidentai, 
Volcanoes  and  earthqaakes  are  and  always  bave  been  cou- 
fined  to  limited  areas  of  the  earth's  surface,  and  the  products 
of  volcanio  action  make  up  bat  a  sm ail  portion  of  the  solid  cmst 
of  the  globe.  Great  mountains  and  mountain  chaios  are  not 
volcanic  in  their  nature  or  their  origin,  thongh  sometîmes 
crowned  by  volcanic  conesj  nor  are  earthquakes  and  volcanoes 
to  be  looked  upon  as  anything  more  than  incidental  attendants 


upon  the  great  agendes  which  are  dowly  but  constantly  raising 
and  depressing  continents. 

The  theory  of  volcanic  phenomena  hère  set  forth  was  first 
partially  indicated  by  Keferstdn  in  1834,  and  subseqnently  and 
apparently  independently  by  Sir  John  Herschel  in  1837.  It. 
however,  attracted  little  or  no  attention  until,  in  1858  and  1859, 
I  again  brought  it  forward,  and  endeavoured  to  show  its  con- 
formity  with  the  facts  of  chemistry,  physics,  and  geognoey.  In 
the  hasty  siketdi  of  it  hère  given,  the  ohemist,  the  geologist, 
and  the  geographer  will  alike  discover  points  which  reqnire 
elnoidation  or  provoke  critioism,  but  will  I  hope  find,  never- 
thdess,  a  concise  and  intelligible  statement  of  the  theoiy  of 
earthquakes  and  volcanoes  whidi  appears  to  me  more  in  har- 
mony  with  the  known  faots  of  sdenoe  than  any  other  hitherto 
advanced.^ — Lecture  reeently  deUvered. 


PLANTS  IN  SLEEPING-BOOMS. 

BT  DB.  J.  C.  DBAFEB. 

IHOUGH  the  air  is  dépendent  for  the  renewal  of  ita 
oxygen  on  the  action  of  the  green  leavea  of  planta, 
it  must  not  be  forgotten  that  it  is  only  in  the  pré- 
sence and  under  the  stimulus  of  light  that  thèse 
organisms  décompose  carbonic  acid.  Ail  plants,  irrespeotive  of 
their  kind  or  nature,  absorb  oxygen  and  exhale  carbonic  acid 
in  the  dark.  The  qnantity  of  noxions  gas  thus  diminated  is, 
however,  exceedingly  small  when  compared  with  the  oxygen 
thrown  ont  during  the  day.  When  they  are  flowering,  plants 
exhale  carbonic  add  in  considérable  qnantity,  and  at  the  same 
time  evolve  beat.  In  this  condition,  therefore,  they  resemble 
animais  as  regards  their  relation  to  the  air  ;  and  a  number  of 
plants  placed  in  a  room  would,  under  thèse  circumstances,  tend 
to  vitiate  the  air. 

While  the  phanerogamia,  or  flowering  plants,  dépend  on  the 
air  almost  entirdy  for  their  supply  ofcarbon,  and  are  busy 
during  the  day  in  restoring  to  it  the  oxygen  that  bas  been 
removed  by  animais,  many  of  the  inferior  cryptogamia,  as  the 
fangi  and  parasitic  plants,  obtain  their  nonrishment  from 
material  that  bas  already  been  organized.  They  do  not  absorb 
carbonic  acid,  but,  on  the  contrary,  they  act  like  animais,  ab- 
sorbing  oxygen  and  exhaling  carbonic  acid  at  ail  times.  It  is, 
therefore,  évident  that  their  présence  in  a  room  cannot  be  pro- 
ductive of  good  results. 

Aside  fÎTom  the  highly  deleterious  action  that  plants  may 
exert  on  the  atmosphère  of  a  sleeping-room,  by  increasing  the 
proportion  of  carbonic  acid  during  the  night,  there  is  another 
and  more  important  objection  tobe  urged  against  their  présence 
in  such  apartments.  Like  animais,  they  exhale  peculiar  vola- 
tile organic  prindples,  which  in  many  instances  render  the  air 
unfit  for  the  purposes  of  respiration.  Even  in  the  day  s  of 
Andronicus  this  fact  was  recognized,  for  be  says,  in  speaking 
of  Arabia  Félix,  that  *'  by  reason  of  myrrh,  frankincense,  and 
bot  spices  there  growing,  the  air  was  so  obnoxions  to  their 
brains,  that  the  very  inhabitants  at  some  times  cannot  avoid 
its  influence."  What  the  inflaence  on  the  brains  of  the  in- 
habitants may  bave  been  does  not  at  présent  interest  us  :  we 
bave  only  quoted  the  statement  to  show  that  long  ago  tbe 
émanations  from  plants  were  rogarded  as  having  an  inflaence 
on  the  condition  of  the  air  ;  and,  in  view  of  our  présent  igno- 


1  In  joitioe  io  mjwAf,  it  thoiild  be  Mid  that  «t  tàa  time  thia  leotare  wae  deli. 
yered  I  bed  no  knowledge  of  FrofeMor  J.  D.  Whitnej'e  excellent  nnd  mggeatiTe 
peper  on  eeithqnekee,  whioh  mppwn  in  the  ITorih  American  Se9int  tbt  April, 
1869.  The  réletion  of  modem  Toloanio  phénomène  io  greet  eoeomalatiOBe  of 
newer  Moondery  end  tertieiy  roekt,  end  the  oonneotlon  of  the  foldingt  end  oon- 
tortione  of  ledimenteiy  strate  with  greet  thiekneMee  of  the  leme,  ère  set  foxtk 
bj  me  in  sereral  pepers,  the  ehief  of  whioh  maj  be  fonnd  in  the  Canadkm  Jomrmml 
for  Maj,  1868,  the  Oêokiieal  Journal  for  Norember,  1859,  and  the  Awterio^n  Jammnl 
qf  Seiênee  for  Jnly,  1860  (toL  zxx.  p.  183),  and  aleo  for  U%j,  1861  (toI.  nxi.  pp. 
406-414),  where  the  importent  oontribattons  of  Profasior  James  Hall^  bearing 
npon  this  qnestton,  are  noticed  at  length.—T*.  8.  B, 
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ranoe,  it  wonld  be  wise  to  banisli  them  from  onr  aleeping  apari- 
ments,  at  least  until  we  are  better  informed  regarding  their  trne 
prox>ertie8. — The  OaJaxy  (U.S.). 


ORIGINAL  COMMUNICATIONS. 

[XTnder   ibis   head   we   propose  to    pablish  Paperi  eommnnioated 
Bpecially  to  the  pages  of  this  Journal.] 


THE  MIOCENE  FLORA. 

0 

BY  J.  M0BBI8,  F.G.8. 

Prrtf essor  ofQsologyin  Untvarnfy  ColUge,  London, 

[HE  etadj  of  tbe  lower  and  middle  tertiarj  floras  ha 
of  late  years  occnpied  the  attention  of  botaniste  and 
geologists,  and  important  memoirs  bave  been  pnb- 
lisbed  by  Heer,  Gandin,  Goeppert,  Unger,  Saporta, 
and  Ettînghausen,  more  especially  respecting  tbe  végétation  of 
tbe  Miocène  period.  The  cbaracter  of  thèse  floras  is  not  only 
ÎDteresting  from  their  being  the  precnrsors  and  probable  origin 
of  the  later  and  récent  flora,  bnt  as  showing  the  natnre  of  the 
végétation  of  those  epochs,  as  well  as  the  physical  geography 
of  the  period  ;  for  ail  land  plants  must  either  bave  been  im- 
bedded  on  the  spots  where  they  grew,  or  drifted  into  and  asso- 
ciated  with  the  estnarine  and  marine  strata  then  in  progress 
of  formation.  In  this  respect  the  distribution  of  the  Miocène 
âora  is  very  snggestivo,  considering  the  large  area  over  which 
it  has  been  traced,  and  the  resemblances  and  différences  in  the 
Tarions  loçalities,  either  as  représentative  or  identical  species, 
wonld  seem  to  indicate  a  land  connection  between  the  con- 
tinents at  that  period.  The  Report  on  the  Oretaceons  and 
Tertiary  Plants,  by  Dr.  Newberry,  before  noticed  (No.  62 
p.  16),  is  fnrther  illnstrative  of  the  snlgect.  The  largest 
coUection  of  thèse  Miocène  plants  waa  made  by  Dr.  Hayden, 
at  varionB  points  on  the  Upper  Missoari.  Abont  fifby  species 
are  noticed,  of  which  three  occar  on  the  west  eoast,  two  in 
Arctic  America,  three  in  the  Earopean  Miocène,  and  three  are 
oonsidered  identical  with  living  species.  One  of  thèse,  a  fern, 
Onoclea  sensihilù,  occnrs  also  on  the  Island  of  Mail  (the 
Félicitea  hehridioue,  Forbes),  which,  however,  has  not  been 
foand  in  the  tertiary  beds  of  other  parts  of  Earope,  and  is 
indicative  (says  Dr.  Newberiy)  not  only  of  an  American  con- 
nection dnring  the  Miocène  period,  bnt  of  an  American  origin 
for  that  species,  and  so,  by  inference,  of  the  other  gênera  and 
species  common  to  the  two  continents  dnring  that  epooh  :  so 
that  the  climate  of  the  Connecting  land  between  America  and 
Earope  differed  from  that  at  the  présent  time  ;  for  we  find  on 
H'Kenzie's  River,  Disco  Island,  on  Iceland  and  the  Island  of 
Mail»  the  xecnrrence  of  parts  of  the  same  flora,  affording  proof 
not  only  of  a  warmer  climate  at  the  far  north  dnring  the  Mio- 
cène epoch,  bnt  that  a  part  of  the  plants  which  formed  the 
Miocène  flora  of  Europe  did  travel  by  the  land  now  isolated  of 
Greenland,  Iceland,  and  the  Hébrides.  Again,  the  Azores, 
Madeira,  and  the  Canaries  bave  been  considered  as  the  remains 
of  a  vast  continent  which  at  one  time  was  joined  to  America. 
Professor  Oliver  considered  there  was  a  communication  firom 
America  to  Eastem  Asia  along  the  direction  of  the  Aleutian 
Isles.  Dr.  Hayden's  researches  seem  to  prove  that  this  Mio- 
cène lignite  formation  occnpies  the  beds  of  extensive  lakes 
which  filled  deep  basins  on  the  surface  of  the  continent  when 
it  had  emerged  from  the  cretaceous  sea,  the  lower  members 
onlj  of  the  séries  containing  estuary  shells,  the  upper  being 
fireahwater  forma.  The  gênerai  resemblance,  and  even  identity, 
of  flome  species  of  the  American  flora  to  that  of  Europe 
Btrikingly  sbown  in  the  species  of  Séquoia,  Glyptostrobus, 
Taxodiom,  Sabal,  and  Popolus  ;  while  two  spedes  of  Corylys 
cannot  be  distinguished  from  two  living  forme  of  the  temperate 
portions  of  America.     On  the  other  hand,  there  are  some 


striking  deficiencies,  as  Liquidamber,  Quercus,  Magnolia,  Acer, 
Liriodendron,  and  Sassafras — ail  of  which  are  members  of  the 
Miocène  strata  of  the  Old  World  ;  the  first  three,  however, 
occur  in  the  Pliocène  beds  of  New  Jersey,  and  Magnolia  and 
Quercus  in  the  Miocène  of  the  Mississippi  valley. 

The  occurrence  of  fossil  plants  in  Arctic  latitudes  which 
evidently  lived  on  the  spot,  some  of  which  are  specifically 
identical  with  the  Miocène  forme  of  Switzerland,  Germany,  and 
England,  is  very  interesting,  especially  when  we  compare  the 
separate  floras  and  their  gênerai  relations  to  the  existing  végéta- 
tion. From  the  observations  of  MM.  Heer  and  A.  De  CandoUe, 
there  are  nine  famîlies  of  phanerogamous  plants,  which  com- 
prise about  half  the  Swiss  Miocène  plants;  of  thèse  the 
Leguminosœ  are  most  abundant,  then  follow  the  Amentaceœ, 
and  particuiarly  the  Gupuliferse,  the  Oyperace»,  the  Proteaceœ 
(a  family  almost  limited  to  the  Gape  and  New  Holland),  the 
Laurineas,  the  Gompositœ,  the  Acerinœ,  and  a  great  number 
of  Ooniferœ.  In  the  proportion  of  the  families  and  the  com- 
parison  of  the  living  analogues,  the  Miocène  végétation  some- 
what  resembled  the  présent  flora  of  the  United  States,  Mexico, 
and  Japan,  modified  by  forme  from  the  Mediterranean  and 
intertropical  régions,  and  even  with  Australia  and  Japan. 

In  the  British  Islande  are  the  Miocène  beds  of  Mail, 
Antrim,  and  Bovey,  Devon  ;  of  the  fifty  species  of  plants  from 
the  latter  locality,  twenty-one  occur  also  on  the  Continent, 
chiefly  in  lower  Miocène  or  the  Aquitanian  stage  of  it — the 
Bovey  flora  in  its  southern  cbaracter  corresponding  with  that 
of  the  lower  Miocène  of  Switzerland.  Among  the  more  notioe- 
able  forms  are.  Séquoia  Couttaœ,  two  species  of  Cinnamomum, 
Q^erc^^8  LyeUi  (an  evergreen  oak),  a  palm,  a  vine,  a  fem, 
Pecopteris  lignitum,  species  of  Nyssa,  a  genus  at  présent 
restricted  to  North  America.  Bovey  has  no  species  in  com- 
mon with  Iceland,  although  two  Iceland  species  bave  been 
found  in  Mail.  Even  the  gênera  are  distinct,  with  the  exception 
of  Séquoia  and  Quercus,  which  are  represented  by  distinct 
species. 

The  Arctic  Miocène  flora  centaine  194  species,  of  which 
137  bave  been  discovered  in  Greenland;  of  thèse  about  one-third 
agrée  with  those  from  the  Miocène  deposits  of  Europe,  four  of 
them,  including  Séquoia  CouUsœ,  being  found  at  Bovey  Tracey. 

The  existence  and  decay  of  this  abundant  arborescent  and 
shrubby  végétation  dnring  the  long  Miocène  period  has  not 
been  without  its  économie  results,  for  it  has  contributed  to  the 
coal  deposits  of  Disco  Island,  the  suturbrand  of  Iceland,  the 
lignite  seams  of  Antrim,  Mull,  and  Bovey,  and  the  thick  beds 
of  brown  coal  (thicker  sometimes  than  the  seams  of  the  carboni- 
ferous  period)  of  Prussia,  Austria,  and  other  parts  of  Europe, 
thus  supplying  in  many  localities  the  want  of  the  older  coal 
strata. 


The  Physical  Structure  of  the  Italiana. — Professor  Lombreao 
read  an  esaay  on  this  subject  before  the  late  International  Médical 
Oongreas,  in  Florenoe.  He  states  that  the  Italian  at  twenty-one 
yeart  of  âge  weighs,  npon  an  average,  62  kilog.  and  900  grammes  ; 
which  exoeeds  by  at  least  10  kilog.  the  average  weight  of  the  Frenoh 
and  Belgians,  and  ia  the  same  as  that  of  the  Bassiana  of  Eaaan. 
People  of  low  stature  weigh  proportionally  more  than  those  of  high 
statore.  The  Neapolitans  and  Venetians  are  the  tallest,  the  Sitf- 
dinians  and  the  OalabrianB  the  shortest  of  the  Italians.  Where  the 
people  aie  ahorter,  the  ox,  the  ass,  and  the  hone,  are  alao  of  amaller 
statnre.  Generally  the  inhabitants  of  large  citiea  are  taUer  than 
those  in  small  cities.  Blond  hair  ia  found  more  commonly  among  the 
Venetians  and  Lombards,  blaok  hair  among  the  Bomans,  Ne^^^olitans, 
and  Calabrians.  The  climate  exeroises  a  great  influence  in  this  re- 
spect. The  northem  climate  prodnoes  blond  hair,  the  Bonthem  blaok; 
yet  race  is  very  of ten  viotoriooa  over  the  influence  of  oUmate,  and  a  few 
drops  of  Greek  or  Norman  blood  f reqaently  soffioe  to  give  to  a  Sioiliaa 
blond  hair.  In  respect  to  length  of  limb,  the  Galabrian  ia  marked 
by  the  extraordinary  length  of  his  arm,  the  Venetian  by  that  of  his 
leg;  the  former,  therefore,  approaches  more  nearly  the  type  of 
the  ape.  The  anthor  has  measnied  more  than  two  thonaand  aknlls, 
frmn  the  twenty-flrst  year  and  npwards,  and  finds  that  the  oranial 
capaâty  is  greatest  in  Tnaoany,  next  in  Yenetia  and  làgoria,  and 
least  in  Sidly  and  Sardinia.— (Beported  in  A llg,  Med,  Central  Zeitung.) 
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A  KBW  THEOBY  d*  f HÉ  ttlLËY  WATT. 

BY  B.  A.  FBOGTOR,  B.A.,  P.B.A.S. 

Ift  W.  HBRSOHEL'S  respect  for  existing  analogies 
— a  qaalitj  which  is  perhaps  of  ail  otbers  the  safest 
gnide  for  the  scientifio  explorer — led  him  to  adopt 
as  the  means  of  ioterpretiag  his  noble  séries  of  star- 
gangings  the  hypothesis  that  there  is  a  gênerai  nniformitj  in 
the  distribution  of  the  stars  through  space.  He  adopted  this 
hypothesis  not  from  a  conviction  of  its  being  actnally  tme,  nor 
evett  from  the  belief  that  it  is  approzimately  so,  but  simply 
because  existing  analogies  seem  to  render  it  probable,  and 
becanse  it  formed  a  convenient  basis  for  calculation.  The 
existing  analogies  were  those  presented  by  the  solar  system. 
In  this  System  Sir.  W.  Herschel  recognized  a  namber  of  discrète 
bodies,  not  eqaal  indeed,  bot  comparable  inter  se  in  magnitude; 
not  nniformly  distribated,  bnt  still  not  aggregated  towards  one 
or  another  part  of  the  eolar  scheme.  And  making  snch  modi- 
fications as  seemed  reqnisite  in  comparing  a  System  not  rega- 
latedby  a  vast  central  orb  with  a  scheme  like  oar  solar  System, 
it  seemed  likely  to  him  that  a  gênerai  eqaality  of  magnitude, 
and  a  gênerai  uniformity  of  distribution,  might  be  found  to 
prerail  among  the  members  of  the  sidereal  system. 

We  now  know  that  the  ideas  which  astronomers  had  formed 
of  the  solar  system  in  Sir  W.  Herschers  day  were  very  far 
indeed  from  being  correct.  We  see  in  the  solar  system  a  com- 
plexity  of  détail  and  a  variety  of  form,  structure,  aggregation, 
and  motion,  which  were  altogether  nnknown  a  century  ago. 
And  I  cannot  doubt  that  if  the  view  we  hâve  of  the  solar 
System  had  been  presented  to  Sir  W.  Herschel,  he  would  hâve 
adopted  as  the  basis  of  his  star-gaugings  an  hypothesis  differ- 
ing  altogether  from  that  of  which  he  actnally  availed  himself. 
He  would  hâve  argued  that,  as  in  the  solar  system  there  are 
bodies  like  the  planets,  far  surpassing  the  other  members  of  tho 
scheme  in  magnitude  and  in  importance  ;  as  it  oontains  zones 
of  minute  bodies,  such  as  the  asteroids  and  the  satellites  corn- 
posing  the  ringâ  of  Satnrn  ;  myriads  of  meteoric  Systems  and 
conntless  thousands  of  cometio  Systems,  so  doubtless  in  the 
sidereal  system  there  are  many  forms  of  matter.  If  the  ana- 
logy  of  the  solar  system  is  to  be  our  guide,  we  mnst  look  for 
snns  equalling  or  surpassing  onr  own  in  magnitude  and  splen- 
dour  ;  for  clusters  and  Systems  of  minor  snns,  whose  united 
masB  may  fall  short  of  the  mass  of  one  of  the  primary  stars  ; 
for  aggregations  of  matter  in  portions  relatlvely  SO  minute  as 
not  even  to  be  comparable  with  the  small  stars  fodnd  in  tme 
stat-clusters  ;  and  finally  for  système  composed  of,  materials, 
or  at  least  of  forms  of  matter,  differing  as  widely  from  the 
substance  of  the  snns  as  the  matter  composing  the  cornet  does 
from  the  substance  of  the  earth  or  of  Jupiter. 

But,  even  independently  of  analogies  such  as  thèse,  his  own 
séries  of  observations  led  Sir  W.  Herschel  to  feel  more  and 
more  doubt,  as  he  proceeded,  respecting  the  hypothesis  which 
he  had  made  the  basis  of  his  calculations.  It  is  only  necessary 
to  compare  the  later  papers  he  sent  in  to  the  Royal  Society 
with  the  earlier  ones,  to  find  that  views  altogether  incossistent 
with  his  initial  hypothesis  were  opening  ont  before  him.  It 
was  in  those  later  papers  that  he  spoke  of  star-groups  in  the 
Milky  Way  clustering  towards  opposite  régions  of  the  heavens; 
of  stars  arranging  themselves  into  separate  Systems  ;  and  of 
ihe  signs  which  the  heavens  présent  of  the  action  of  processes 
of  aggregation,  oansing  *'  the  graduai  dissolution  of  the  Hilky 
Way." 

Sir  John  Herschel,  also,  in  carrying  ont  the  system  of  star- 
gauging  among  the  Southern  stars,  was  led  to  notice  many 
features  which  the  hypothesis  of  a  tolerably  nniform  distribn* 
tîon  of  stars  oonld  not  satisfactorîly  explain. 

Jndged  according  to  Sir  W.  Herschers  fundamehtal  hypo- 
thesis^ the  sidereal  System  came  to  be  regarded  as  forming  a 
figure  resembling  that  of  a  oloven  disk,  and  the  Milky  Way 
Mba  ezplained  as  being  due  simply  to  the  gteater  extension  of 
the  System  in  the  direction  of  the  medial  plane  of  this  disk. 


Sir  John  Herschel,  however,  from  his  observations  of  the 
Southern  heavens,  was  led  to  suspect  that  this  theory  was  not 
strictly  correct.  He  speaks  in  one  place  of  certain  évidence, 
according  to  which  the  Milky  Way  would  come  to  be  regarded 
as  a  fiât  ring  seen  edge-wise.  And  in  many  places  he  speaks 
of  the  di£5.culty  of  understanding  certain  features  according  to 
the  views  usnally  accepted. 

It  seems  to  me  that  the  évidence  collected  respecting  ihe 
Milky  Way  is  sufficient  to  lead  ns  to  quite  another  view  of  its 
structure  than  that  to  which  Sir  W*  Herschel  was  led  by  an 
hypothesis  founded  on  the  incomplète  théories  which  astronomers 
in  his  day  had  formed  respecting  the  solar  system. 

Let  ns  regard  the  matter  altogether  independently  of  pre- 
conceived  opinions,  and  jadge  simply  as  the  évidence  may  seem 
to  teach  us. 

In  the  woodcnt  (see  page  69),  the  outer  figure  représenta  the 
Milky  Way  according  to  the  drawings  and  description  of 
Sir  John  Herschel.  The  mode  in  whidi  it  is  ddineated  needa 
no  explanation. 

Now,  in  regarding  this  picture  of  the  Milky  Way,  we  are 
forced,  I  think,  to  the  conclusion  that  neither  the  cloven^disk 
theory,  nor  the  flat-ring  theory,  accounts  satisfactorily  even 
for  the  principal  features  of  the  Milky  Way.  For  example, 
the  great  gap  which  crosses  it  in  Argo,  nearly  in  the  widest 
part  of  the  single  branch,  seems  uttérly  inexplicable  on  either 
theory.  There  is  no  way  of  accounting  for  that  gap  if  we  are 
really  snpposed  to  view  the  Milky  Way  from  a  point  within  its 
fignre,  and  that  figure  resembles — however  roughly — either  a 
doven  disk  or  a  fiât  ring. 

But  let  ns  pass  to  other  featnres.  Travelling  towards  the 
right  from  the  gap,  we  come  to  the  étrange  semicircular  cavity 
with  a  well-defined  outline,  which  Sir  John  Herschel  has 
described  in  such  striking  terme.  A  cavity  of  that  figure  is  a 
remarkable  phenomenon,  and  is  surely  inexplicable  either  on 
the  fiat-ring  or  cloven-disk  theory.  Bnt  the  mère  distinctness 
of  the  outline  is  one  of  the  strongest  possible  proofs  that  the 
stars  which  form  that  portion  of  the  Milky  Way  constitute  a 
distinct  clustering  aggregation  from  which  we  are  separated  by 
an  enormous  and  comparatively  starless  interval. 

We  come  next  to  the  Great  Coal-sack  near  Cmx,  almost 
opposite  to  which  is  a  weU-marked  opening  in  Gygnus.  There 
are  also  other  str&nge  openings  throngh  différent  parts  of  the 
Milky  Way. 

Now  I  cannot  but  think  that  an  argument  sîmîlar  to  that 
which  Sir  John  Herschel  has  applied  with  âo  much  force  to  the 
Magellanic  clouds  applies  to  the  openings  in  Gmx  and  Gygnus. 
He  argues  that  becanse  the  Magellanic  clouds  approach 
roughly  to  the  circular  figure,  therefore,  in  ail  probability,  theîr 
real  figure  is  that  of  a  sphère  :  the  chance  is  small  that  one  of  them 
is  a  cylindrical  System  seen  endwise,  but  the  chance  that  both 
are  is  altogether  evanescent.  Now  applying  the  same  principle 
to  the  Goal-sacks,  we  are  led  with  equal  certain ty  to  the  con- 
clusion that  thèse  apertures  Are  not  cylindrical  or  tunnel- 
shaped  openings  seen  endwise,  but  if  they  are  really  openings 
at  alî  they  are  openings  throngh  a  system  which  is  not  very 
much  deeper— measured  in  the  direction  of  the  Une  of  sight — 
than  the  greatest  width  of  the  aperture  itself. 

Judged  in  this  way,  the  parts  of  the  Milky  Way  which  lie 
round  à  "  Goal-sack  "  would  bave  a  roughly  circular  section, 
and  not  that  enormous  extension  in  the  direction  of  the  line  of 
light,  which  has  been  assigncd  to  them. 

I  cannot  see  that  this  argument  is  at  ail  less  sound  or  lésa 
effective  than  that  which  has  been  applied  by  Sir  John  Herschel 
to  the  Magellanic  clouds. 

There  is  anothet  feature  referred  to,  and  I  believe  discovered, 
by  Sir  John  Herschel,  Which  is  also  full  of  meaning.  I  refer  to 
the  eiistence  of  narrow  and  sometîmes  convoluted  streams  at 
stars,  branching  out  from  the  Milky  Way  its^f.  Sir  Johu 
Hefschel  says  of  thèse  that  we  ought  to  look  on  them  as  in  ail 
probability  planes  or  scrolls  of  stars  seen  tangentially,  and  not 
as  branoh-shaped  extensions  bristling  np  from  the  gênerai  level 
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of  the  Milkj  Waj.  Asd  nndonbtedly  if  {trd  Uïïkf  Htkj  really 
haye  a  great  extension  in  the  direction  of  ttfè  line  àî  dight,  it  is 
JQst  tbat  we  sbonld  so  regard  thèse  ontlj^ing  streilâiÉ.  Bat  if 
we  jndge  of  tliem  withont  any  référencé  ai  ail  to  ^re-existing 
théories,  we  are  gnided  by  strong  arguments  from  probability 
to  form  a  very  différent  view.  The  chance  ihat  a  plane  System 
of  stars,  and  still  more  a  scroll  of  stars  shonld  be  tdrned  so 
directly  towards  the  sun  as  to  présent  to  ns  the  apfyearance  of 
a  straight  or  convolated  lino  or  narrow  stream  of  stars^  is  small 
indeed.  The  probability  that  several  shonld  be  so  siinàted  may 
be  regarded  as  evanescent. 

Accepting  thèse  streams  as  having  a  ronghly  circnlàr  section, 
we  are  led  to  the  conclnsion  that  the  MiUry  Way  from  which 
they  extend  bas  a  similar  section.  Tn  fact,  as  Sir  John  Her- 
schel  held  thèse  streams  to  be  really  planes  or  scfdlls  becanse 
(I  assume)  he  assigned  to  the  Milky  Way  a  great  latéral  exten- 
sion, 80  by  inverting  this  argument  I  am  led  to  believe  that 
the  Hilky  Way  bas  noi  a  great  latéral  extension  '(eompared  I 
mean  with  its  thickness),  because  the  streams  extending  from 
it  hare  in  ail  probability  a  section  of  ronghly  circnlàr  figure. 

Other  arguments  there  are  that  space  will  not  permit  me  to 
dwell  upon  hère,  which  point  in  the  same  direction. 

Now,  of  course,  if  the  Milky  Way  forme  in  reality  a  stream 
of  stars  amidst  the  aidereal  aystem,  the  appearance  which  it 
présents  upon  the  heavens  might  be  espected  to  afford  some 
information  as  to  the  shape  of  that  stream,  or  at  least  of  that 
portion  which  is  cognizabîe  by  us.  It  must  be  admitted,  how- 
ever,  that  the  problem  of  interpreting  this  wonderful  stream  is 
one  of  enormous  difSculty.  Perbaps  it  is  one  which  Aien  x^ill 
nerer  be  able  to  accomplish  in  a  perfectly  satisfactory  manner. 
It  is  only  neeessary  to  contemplate  that  manrellous  maze  6f 
atar-streams  around  Scorpio  and  its  neighbourhood,  and  to 
read  the  account  which  Sir  John  Herschel  gives  (in  his  Cape 
Observations)  of  the  telescopic  aspect  of  this  région,  to  feel  hqw 
far  we  are  at  présent  from  being  able  rightly  to  inferpret  the 
mysteries  of  the  Galactic  circle. 

The  bolder  and  more  striking  featureë  of  that  circle  mây, 
however,  be  studied  with  a  better  hope  of  their  beingf  success- 
fally  interpreted.  A  theory  which  will  explain  the  gap  in 
Argo,  the  wide  break  of  one  stream  in  Ophiuchud,  tJie  varying 
brightness  of  the  principal  stream  in  différent  parts  of  its  lengtii, 
and  other  features  of  tbis  kind,  may  reasonably  be  sought  foi^. 

I  havè  endeaToured  in  the  inner  circle  of  the  figure  to  in- 
dicate  a  spiral  which  seems  to  me  to  account  for  the  most 
striking  features  of  the  Milky  Way. 

Following  that  spiral  round  from  the  part  where  the  two 
loops  approach  each  other,  we  bave  the  following  relations  : — 

First  of  ail,  the  gap  is  explained  by  the  fact  that  the  two 
loops  do  not  meet.  Then  remembering  that  the  spiral  is  sup- 
posed  not  to  lie  in  one  plane,  but  (as  the  contorted  figure  of  the 
Milky  Way  obfiously  suggests)  to  bave  heen  swajed  ont  of 
that  plane  by  varying  attractive  influences,  we  see  that  where 
the  Une  of  sight  is  dirécted  tangentially  to  either  loop,  the 
Milky  Way  might  be  expected  to  bave  greater  width  than  else- 
where.  This  explains  the  fan-shaped  expansions  on  each  side 
of  tkè  gap.  l'hall  on  each  side  of  thèse  expansions  we  see  the 
Milky  Way  double,  which  obviously  corresponds  to  the  relations 
exhîlliteâ  by  the  two  loops.  Following  the  wider  loop,  we  see 
that  the  double  part  of  the  Milky  Way  on  this  side  extends 
nearly  through  a  complète  semicircular  arc.  The  Goal-sack  is 
explicable  as  due  to  the  apparent  interorossing  of  the  two  con- 
torted streams,  which  really  are  at  différent  distances  from  the 
eje.^  The  break  in  the  fuHher  branch  seems  readily  explicable 
as  été  to  the  gréât  distanfce  of  a  portion  of  this  bratch.  But 
her^  the  theory  dérives  a  ôin^ular  support  froln  the  actual 
relative  brilliancy  of  différent  parts  of  the  Milky  Way  in  this 
neigtibourhood.  Every  dstronomer  knows  how  strangely  the 
ligfii  of  the  Milky  Way  varies  iii  and  near  Cygnns.  The  branch 
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which  extendé  from  t^e  ÏTorthem  Coal-sack  towards  Albireo  is 
at  first  far  the  brightest,  and  then  fades  off  so  muoh  that  in 
Ophiuchus  it  is  whoUy  lost.  The  other  branch,  on  the  oon- 
traijr,  gradually  incteases  in  brightness,  until  in  Aquila,  and, 
further  on,  in  Sagittarius,  it  forms  the  brightest  part  of  the 
whole  Milky  Way.  Kow  this  part  which  is  so  very  brigfat 
corresponds  to  the  part  t^hich  my  spiral  brings  so  very  near  to 
the  Sun. 

Passing  on  to  the  téftnination  of  the  second  branch  near 
Cygnus,  it  will  be  noticed  how  the  spiral  explains  the  étrange 
extension  of  milky  lîght  from  Cepheus  towards  the  north  pôle. 

Thence  the  stream  is  single,  growing  gradually  fainter  with 
increase  of  distancé  towards  Ganis  Minor  and  Monoceros. 

The  spiral  I  bave  depicted  séems  so  satisfactoriîy  to  àccbunt 
for  several  of  the  mofe  striking  features  of  tbe  Milky  Way  as 
to  Buggest  the  idea  that  it  probably  corresponds  soméwhat 
closely  to  the  real  figure  of  that  star-stream.  I  am  sensible, 
however,  that  many  pecnlîarities  relnain  unexplained  by, 
though  they  are  by  no  means  opposed  to,  my  theory.  It  must 
be  remembered  that  any  objections  founded  on  a  presumed 
equality  of  stars  throughout  the  Milky  Way,  or  of  a  gênerai 
uniformity  of  distribution  throughout  the  spiral  stream,  do  not 
require  to  be  met  ;  because  at  the  very  beginning  of  this  inquiry 
I  bave  abandoned  such  hypothèses  as  inconsistent  with  existing 
analogies. 

For  example,  there  may  be  parts  of  this  Milky  Way  so  consti- 
tuted,  that  if  wé  wero  to  remove  further  and  further  from  them, 
we  should  see  them  gradually  assuming  the  form  of  irresolvablè 
nebulosity.  But  there  may  be  other  parts  which  would  never 
assumé  that  appearance,  let  their  distance  be  what  it  might — 
the  distribution  ànd  magnitude  of  the  component  stars  being 
such  that  the  stars  would  vanish  through  effect  of  distance, 
before  the  distances  apparently  separating  them  became 
evanescent. 

ï  may  add,  as  a  striking  confirmation  of  a  portion  of  thèse 
views,  that  among  the-  lucid  stars  along  the  part  of  the 
Milky  Way  ^hich  lies  nearest  to  the  sun,  according  to  my 
view,are  those  which  bave  been  actually  foond  to  be  nearest  to  us. 

It  must  be  understood  that  I  regard  the  Milky  Way  as 
simply  the  condensed  part  of  a  spiral  of  email  stars,  which  bas 
been  swayed  into  its  présent  figure  by  the  influence  of  large 
stars — the  lucid  stars  seen  in  the  Milky  Way.  The  myriade 
of  sroàll  stars  not  lying  in  or  near  the  Milky  Way  must  y  et 
belong  to  the  same  System,  and  in  some  instances  seem  to  obey 
soméwhat  similar  laws  of  aggregation.  The  nebulœ,  so  far  as 
the  évidence  from  probability  extends,  would  appear  to  be  groupe 
formed  from  among  those  stars  that  hâve  not  fallen  under  the 
influence  of  the  large  stars  which  bave  brought  the  Milky  Way 
spiral  to  its  présent  figure.  In  the  Magellanic  clouds  we  see 
the  action  of  processes  which  bave  tended  to  form  spherical 
clusters  of  enormous  dimensions,  in  which  both  forms  of  aggre- 
gation are  met  with. 

Why,  in  différent  parts  of  the  sidereal  system  différent  pro- 
cesses of  aggregation  should  bave  taken  place,  we  cannot  y  et 
distinctiy  see.  But  some  of  the  striking  discoveries  which  bave 
recently  been  made  by  astronomers  afford  promise  that  light 
will  soon  be  thrown  on  thèse  perplexing  questions. 

P.S. — If  my  views  respeoting  the  Milky  Way  are  correct,  it 
obviously  follows  that  there  are  parts  of  the  Milky  Way  where 
traces  of  annual  parallactic  dieplaeement  might  be  kokeâ  for 
amongst  telescopic  stars,  One  instance  of  sneh  action  woold 
force  us  to  modify  ail  the  views  at  présent  accepted  retpeetisg 
the  sidereal  System.— Paper  Bead  hefore  the  Boyal  Asironomital 
Society,  Dec.  10. 


Oinohona. — Tbe  culture  of  the  oînchooa,  or  Penxvian  baxk»  in  St. 
Hdena,  ik  pfdgressiu^  satisfAotof^ly.  Tbé  filtnU,  sàys  tbe  Xoumat 
of  fhë  Bûtîety  of  AHUfi  tietàlin  ékûtXklhî  héàkV,  une  Itore  a  itee  g^Mû, 
vigttrcRui  ajriMÎinliM.  thm^  ws  ncr#  aKont  ^,0^0  lAkatMft  ont,  àitâ 
it  is  tkoBght  a  sniBoient  numbet  oaa  be  obtaîned  from  them  to  liook 
the  whde  oolouy. 
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OOLLIBEY    EXPLOSIONS   PREVENTBD    BY  A 
COAL-OUTTINa  MAOHIKB. 

WSE  apparatas  ia  tbe  anneied  égare,  and  whioh  ia 
devÏBÔd  to  prerent  collierj  eiploBions,  bj  providing 
for  the  removal  of  tbe  coal  from  ita  bed  witbout 
blaeting,  is  the  inventioa  of  Meisn.  Jones  and  Bidder, 
and  ahonld  hâve  been  noticed  before  now  had  aot  the  blocki 
been  aocidentaHj-  mislaid.  "  Better  lat«  tbau  never,"  ve  laj 
the  folloviDg  deecription  from  tbe  Mining  Jbumaf  before  out 
readera  : — 

KessrB.  Jonec  and  Bïdder'g  method  oonaista  in  breakiug 
donn  coal,  alate,  atone,  and  other  minerais  bj  means  of  appa- 
ratuB  wberein  tiro  oc  more  wedges  are  canaed  to  be  drivea  con- 
aecntively  byhjdranlio  or  aoieir  power  betweeu  the  aarfacea  of 
tbe  BubatBDces  to  be  brokeu  dowu.  The  anangement  of  appa- 
rataa  for  this  purpoae  may  be  rarioualy  modified,  bal  bj  pré- 
férence thoy  omploy  apparatna  conatrocted  as  followa  : — Two 
tensioD-bara  or  roda,  either  formed  of  two  aeparate  pièces  or  of 
one  looped  pièce,  are  inaerted  into  the  hole  eut  in  the  coal  or 
other  aubatance,  the  outer  ends  of  which  bara  are  connected  to 
tbe  oylinder  of  a  hjdranlic  ram  or  presa,  or  to  tbe  framing,  or 
Bcrewod  nnt  or  bose  carrjing  a  screw  apindle.  Between  the 
tension-ban,  at  theîr  innormost  end,  ia  placed  a  clearance-box, 
and  tben  tvo  métal  preaaing-blocka,  between  whicb  ia  after- 
warda  forced  first  a  single  wedge  bj  the  action  of  the  ram  of 
the  hjdraolio  presa,  or  of  the  Bcrew  apindle  ;  the  ram  or  screw 
apindle  ia  then  withdrawn,  and  a  second  wedge  ia  inaerted, 
either  between  the  one  aide  of  tbe  firat  wedge  and  that  of  one 
of  the  preaaing-blocka,  or  the  fîrat  wedge  maj  be  made  as  a 
aplit  wedge,  and  the  eecond  wedge  be  driven  between  the  two 
parte  thereof.  If  requisite,  a  third  wedge  ma;  in  like  manner 
be  driven  in,  and  ao  on  anUl  a  anffieient  wedging  action  ia 
obtained  to  effect  the  breaking  down  of  tbe  inaaa  desired  to  be 
remoTod.  The  wedges  and  preasing-blocka  may  be  formed 
either  ao  as  to  caaae  the  preeaing-blocks  wbile  eipanding  to 
retain  at  fïrat  a  poaîtion  parallel  to  each  other  by  making  theae 
with  inner  inolined  anrfacea,  aimilar  to  the  indined  snrfacea  of 
tbe  wedgea,  or  tbey  may  be  arranged  ao  aa  to  form  from  the 
eommenoement  a  graduslly  increaaing  angle  with  each  other. 
The  wedgea  oan  paae  beyond  tbe  preaaing-blocks  and  into  the 
clearance-boz,  which  thna  allowa  them  to  impart  a  greater 
latéral  motion  to  Uie  preasing-blocka  tban  wonid  be  the  case 
were  the  clearanoe-boi  not  employed  ;  it  may,  howeTer,  in  some 
ooaea,  be  diapensed  with  when  no  great  latéral  motion  ia  re- 
qoired.  The  enda  of  the  tenaion-bara  are  by  préférence  made 
détachable  from  the  bydraalic  prees  for  introdncing  the  wedgea 
consecutitely.  When  the  apparatna  ia  wotked  by  hydranlic 
power,  they  prefer  to  conatract  the  bydraalic  preas  with  the 
force-pump  formed  in  one  therewitb,  or  fixed  dirocUy  theieto, 
and  it  may  be  conatrncted  either  with  a  cloaed  réceptacle  con- 
taining  the  requiaite  charge  of  water  for  -woïking  it,  or  the 
water  may  be  anpplied  tbrongh  a  snctiou-pipe  from  a  aepa- 
rate  réservoir.  T\àis  arrangement  of  apparatna  may  alao  be 
«mployed  in  aome  cases  with  effect  with  one  wedge  only,  as  by 
forming  the  preasing-blocka  parallel — that  ia,  withoat  incUned 
anrfacea  correaponding  to  those  of  the  wedge,  aa  heretofore  pro- 
poaed — they  are  enabled  to  obtain  an  expansion  eqnal  to  the 
entire  thickneas  of  the  wedge,  inslead  of  eqtial  only  to  a  amalt 
portion  thereof,  aa  «onld  otherwiae  be  tbe  case. 

The  advantagea  claimed  for  the  improved  apparatoa,  in 
addition  to  tbe  abaence  of  tbe  noziooa  vaponrs  in  the  mine  and 
tbe  danger  resnlting  from  the  aae  of  blaating-pewder  are — 
firatly,  a  great  aaving  ia  the  time  employed  in  effecting  the 
breaking  down  of  the  coal  or  other  material,  owing  to  the 
almost  nnlimited  power  whicb  ia  arailable  by  theîr  ayatem, 
enabling  them  to  break  down  at  one  opération  far  greater 
maasea  than  oan  be  effected  by  blasting  ;  and,  aecondly,  tbe 
avoidance  of  the  great  détérioration  of  tbe  coal  or  other  minerai 
whicb  takea  place  when  blaating-powder  ia  aaed,  owing  to  the 
large  qnantitïea  of  amall  fragmenta  or  "  slack  "  which  are  pro- 
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dnoed  therabj.  la  the  ftnoezed  dîagrams,  fig.  1  Bhows  a  part 
aectioual  side  eleratûm  of  Uia  apparatae  ;  fig.  2  aliaws  a  plan 
of  the  aamei  and  figa.  3  to  8  aho<r  détails  to  an  enlarged  wole. 
Stmilar  letters  of  i^erence  indicate  aimilar  parts  ia  eadi  of  the 
figures.  A  A  are  the  tenaioii-bara  of  nroaght-iron,  ateel,  or 
other  métal  capable  of  Trithstanding  coniiderable  tensional 
(trftin.  Theae  bars  maj  eitber  be  formed  of  one  pièce  beat 
loand  at  a  Bo  aa  to  forni  a  loop,  or  the^  may  ba  two  «eparate 
bars  ooDneeted  together  at  a.  Theae  bara  are  iuaerted  loto  a 
.hole  eut  in  Uie  eoal  or  other  minerai  B,  to  be  broken  down  in 
the  manner  ahown,  the  ends  tbereof,  «hioh  projeot  bejrond  the 
face  of  the  minerai,  being  widened  ont  for  the  réception  of  the 
ojlinderD,  of  the  hjdranlic  preee  between  them,  to  whiohthey 
are  conneot«d  by  T-heada  formed  at  theii  ertramitiea,  being 
mode  ta  catch  against  laga  c  c,  on  a  oollar  0  Beonred  to  the 
cjlinder.  Before  the  teneion-bar*  are  placed  in  the  hole  a 
dearanoe-box,  E,  ig  fîrat  placsd  between  them  at  the  extrême 
end  of  the  loop,  after  which  the  two  prcesing  bh>okB  F  F  are 
iuaerted,  the  aectionol  form  of  whtch  blocka  ia  shown  more 
olearlj  at  the  enlargad  aection  of  fig.  3  ;  Uatlj,  the  two  wedgea, 
or  the  double  or  aplit  wedge  G  Q,  shown  enlarged  at  fig.  6,  are 
introdnced  between  the  bars  A  A,  ao  that  their  points  joat  enter 
Uu  amall  intentice  betweea  the  presaing-blooks.  The  parts 
A,  E,  F,  and  Q  tbna  pnt  together  are  then  inserted  into 
the  hole  in  the  material  B,  and  the  hjdranlic  preee  D  is 
connected  to  the  bars  A  A,  as  abova  deacribed.  The  press 
D  bas  a  plnnger  d  d^,  the  front  part,  d^,  of  whïch  projecta 
between  the  tension-ban,  A  A,  aa  shown,  and  ia  formed  eitber 
aa  shown  in  enlarged  oross  section  at  fig.  4,  or  as  at  fig.  S, 
To  the  baok  end  of  the  prees  B  is  Gied  the  pnmp  B,  worked 
bj  ueana  of  the  bandle  L,  and  inclosed  in  the  reserroir  I, 
cootaining  the  water  reqnired  for  working  the  prees.  The 
preia    being  pnt    in  action   the  plonger   forces  the   double 


wedge  G  forward  between  Uie  preesiDg*UookB  F,  therebjr  forcing 
theae  asunder  in  an  angnlâr  direction,  and,  conseqnently, 
canaing  them  to  exert  a  poweifui  bnrsting  atrain  npoo 
tha  sidcB  of  the  hole.  Bj  formïng  the  inner  anrfacea  of  the 
pressing  blocka  înclined,  corresponding  more  or  lees  with  the 
taper  of  the  wedge,  this  firat  expansion  of  ths  blooks  maj  bs 
effected  ia  a  more  or  leas  parallel  direction  instead  of  angnlar. 
The  ol^eot  of  tbe  clearonce-boi  is  to  allow  of  the  points  of  the 
wedges  being  driven  past  tbe  inner  ends  of  tbe  presaing-blooks, 
BO  as  to  effect  an  inoreased  expansion  of  thèse  eoda  ;  wbere  thia 
ia  not  reqnired  the  clearance-box  ma;  be  diapeased  with.  The 
double  wedge  G  having  been  driren  in  to  the  reqnired  extent, 
the  preas  is  detached  from  tbe  teDaion-bare  A  A,  which  is 
effected  bj  firat  opening  a  passage  of  communication  between 
the  réservoir  I  and  cjlinder  D  hj  means  of  the  acrew  J,  ao  aa 
to  allow  Ûio  watet  to  flow  from  the  latter  baok  into  the  former, 
after  which  the  preaa  is  puahed  forward  alightlj,  so  as  to  re- 
lease  the  T-beads  of  the  tenaion^bars  from  ths  Inga  c,  where- 
npon  the  tension-bars  ars  apmng  open  and  tbe  press  remored. 
Anotber  wedge  G*,  abown  enlarged  at  fig.  7,  is  now  placed 
betweMi  the  tenaion-bars  A  A,  so  that  ita  point  fita  into  tha 
apaoe  g  (fig.  6),  formed  between  the  two  parts  of  the  donUe 
wedge  G.  To  faoilitate  the  correct  insertion  of  the  wedge,  for 
this  purpose  a  bandle  K  (fig.  8)  is  screwed  into  the  rear  end 
tbereof,  which  is  remored  when  the  wedge  is  in  position.  The 
press  is  then  again  attached  to  the  tenaion-bars,  and  the  wedge 
Q'  is  forced  in  between  the  two  parts  of  the  donble  wedge, 
therebf  affecting  a  still  greater  expansion  of  the  pressing-blooka  ; 
and  in  like  manner,  one  or  more  other  wedges  maj  be  conse- 
cati*el]r  forced  in,  aa  indioated  at  fig.  2,  until  the  aocnmniated 
pressure  thna  produced  ia  anffioient  to  break  down  the  masa  of 
ooal  or  other  material  oparated  npon. 

The  ÎBTentioa  oan  alao  be  modified  so  as  to  emplo;  screw 
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instead  of  bydratilic  power.  Tbe  arrangement  of  tbe  tension- 
bars  and  pressing-blocks  is  simOar  te  tbat  used  witb  bydranlîo 
power  ;  but  tbe  bydranlio  prestf  is  /eplatied  hf  a  frame  wbef eiti 
is  a  slot  witb  a  wormwbeel  in  it,  fittin^  witb  a  female  sctew 
tbread  npon  a  screw  spindle,  formed  witb  flat  npper  and  lower 
surfaces,  and  passing  tbrougb  correspondingly-foriAed  boles  in 
tbe  bosses  of  tbe  frame,  so  tbat  it  can  itote  tbrongb  bnt  cantiot 
tnrn  in  tbe  latter.  In  gear  witb  tbe  wormwbeeî  is  tbe  worfli 
tbe  spindle  of  wbicb  is  carried  by  bracltetfl  on  tbe  frame,  tbe 
ends  of  tbe  spindle  being  formed  to  réceite  a  fatobet  leTêr  for 
rotating  tbe  same.  Tbe  ends  of  tbe  tension-bars  are  formed 
witb  Ings,  wbicb  catcb  bebind  keys  bearing  against  otber  lugs 
formed  on  tbe  frame,  so  tbat  tbe  frame  ifl  by  tbis  means  oon- 
nected  to  and  disconnected  from  tbe  frame  hf  merely  inserting 
tbe  keysi  and  witboat  baving  to  spring  open  tbe  tension-bartf. 


REYIEWS  OF  BOOKS. 

Oeoîoçy  and  BevelcUion  ;  OTt  the  Ancient  Bistory  of  the  Earih 
considered  in  the  Lighi  of  Oeolofficàl  Faciê  and  Bevealed 
Religion,  Witb  Illastrations.  By  tbe  Bet.  Gerald 
MoLLOT,  D.D.,  Professor  of  Tbeology  in  tbe  Boyal  Collège 
of  St.  Patrick,  Maynootb.     London  :  Lôngmans.     1870. 

THEBE  is  perbaps  in  tbe  wbole  range  ot  pbilosopbioal  pro- 
blème none  wbicb  is  at  once  more  delQsiye  to  tbe  gênerai 
reader,  more  bopeless  to  the  man  of  science,  or  more  attractiife 
to  tbe  tbeologian  tban  tbe  oft-attetnpted  oiie  of  a  reeonoîliàtion 
between  Scriptnre  as  it  is  literally  interpreted  and  tbe  carrent 
doctrines  of  geology.  Man  tell,  Miller,  Bnckland,  Pye  Smitb, 
Hitcbcock,  and  a  bost  of  otbers  bave  ail  made  an  effort  to 
establisb  some  sort  of  ezplanation  of  tbe  diametric  opposition 
between  tbe  literally  accepted  acconnt  of  création  given  by 
Moses  and  tbat  wbicb  evolves  itself  ont  of  tbe  stndy  of  tbe 
géologie  record  written  in  tbe  '*  Great  Stone  Book  of  Katnre." 
Nor  is  it  too  much  to  say  tbat  eacb  and  ail  bave  signally  failed. 
They  bave  bnilt  dp  an  ingénions  âtrnctnre,  wbicb  bas  crumbled 
down  in  tbe  conrse  of  a  few  years,  and  bas  left  tbe  tbeology  of  the 
''word-and-letter"scbool  more  naked  and  defenceless  tban  ever. 
Notbing  dannted  by  thèse  failares,  tbe  antbor  of  tbe  présent 
volnme,  a  very  disiïnguisbed  and  respected  Boman  Catbolic 
divine,  bas  corne  to  tbe  breacb,  and  withont  rejecting  Geology 
as  absolately  nnsound  and  aDreliable,  be  attempts  to  show 
tbat  many  of  ber  conclusions,  in  so  far  as  they  strike  at  Scrip- 
tural teaching,  are,  at  best,  baseless  fabrics  of  a  Vision,  But 
bow,  it  will  be  asked,  does  be  do  tbis  P  By  confessing  tbat 
Scriptnre  is  misinterpreted,  not  by  denying  the  facts  of  palseon- 
tology.  Dr.  i£olloy*s  idea,  by  no  means  a  novel  one,  is  to  the 
effect  tbat  tbe  only  dates  wbicb  the  Bible  really  deals  witb 
commence  witb  tbe  création  of  Adam  as  tbe  fîrst  man.  Tbe 
period  wbicb  elapsed  between  Adam  and  Christ  be  settles, 
within  round  numbers,  to  be  some  few  thousand  years  at  the 
utmost.  The  eras  before  tbe  création  of  Adam  may  bave 
represented  any  limitless  period,  so  far  as  the  Bible  is  con- 
cerned,  and  tbe  author  bypotbetically  regards  them  as  corre- 
eponding  tolerably  ezactly  witb  tbe  five  fîrst  days. 

Now,  bow  is  an  argument  of  tbis  kind  to  be  dealt  witb.  It 
is  not  novel,  but  bow  sball  it  be  ezposed  P  The  difficulty  is  a 
great  one.  Perbaps  tbe  simplest  reasoning  is  tbat  wbicb  asks, 
Would  any  divine  bave  accepted  Dr.  Molloy's  idea  a  bundred 
years  ago  r  and  if  not,  is  it  not  clear  tbat  tbe  interprétation  of 
tbe  Scriptnre  to-day  may  not  be  one  whit  nearer  the  truth  tban 
tbat  wbicb  tbe  learned  and  pions  tbeologians  of  a  century  back 
would  bave  swom  by  at  the  stake  t  And,  again,  if  tbis  vfew  of 
tbe  seven  days  bé  correct,  what  becomes  of  tbat  beautifal 
analogy  wbicb  Moses  laid  down  in  ihe  Sabbath  commandment, 
**  for  in  six  days  tbe  Lord  made  beaven  and  eartb,  and  ail  that 
in  them  is,  and  rested  tbe  seven tb  day  "  P  Beally,  we  do  noi 
see  that  Dr.  MoHoy's  "  reconciliation  *'  is  anytbing  more  tlian 


one  of  a  number  of  ingénions  hypothèses  wbicb — Scriptural 
phrase  being  made  elaatic  for  tbe  purpose — may  be  framed  to 
meet  tbe  ends  of  Qeology. 

Thèse,  bowever,  are  nôt  tbe  most  serions  objections  to  the 
autbor*8  well-intentioned  effort  to  exorcise  Scepticism.  There 
is  a  flaw  far  deeper  in  Dr.  MoIloy*s  argument,  and  one  wbicb 
indeed  renders  bis  reasoning  absolutely  withont  foundation. 
Dr.  Molloy  bat  worked  np  tbe  éléments  of  Geology  witb  con- 
sidérable ability,  and  bas  prodaced  a  very  readable,  well-written 
wotk  ;  bnt  be  bas  ijjnored  ail  tbe  great  leading  facts  in  that 
science  wbicb  is  tbe  bandmaid  of  G^logy,  Prebistoric  Arcbœo- 
logy.  Hé  takee  no  cognizance  of  the  fact  that  even  if  we 
aocept  the  view,  tbat  the  Bible  tells  us  of  tbe  first  création  of 
man,  and  assures  us  tbat  tbe  period  between  tbat  event  and 
the  coming  of  Christ  iê  within  6,000  years,  there  is  still  terrible 
disorepancnr  between  tbe  Bible  so  interpreted  and  tbe  clearly 
estabHebed  traths  in  regard  to  the  antiquity  of  man.  What  is 
tbe  force  of  Df.  Molloy's  labours  to  reconcile  Scriptare  and 
Science  if  be  admits  tbat  tbe  one  sets  down  the  âge  of  the 
buman  race  at  something  certainly  under  10,000  years,  and 
tbat  tbe  otber  allèges  witb  eqnal  dislinctness  tbat  200,000  years 
bave  expired  since  man's  appearance  on  tbe  globe  P  As  tbe 
Poet  Lanreate  expresses  it, — 

"  So  many  a  million  of  âges  was  Spent  in  the  framing  of  man.*' 

It  appeàrs  to  us  tbat  ail  tbe  antbor*s  labours  are  vain,  and 
tbat  be  bati  lefb  tbe  difBculty  practically  wbere  be  took  it  up. 
If  tbeologists  are  satisfied,  tfs  tbey  of  course  are,  that  whatever 
tbe  records^  of  Geology,  tbe  fëcoi'ds  of  Scriptnre  must  always 
bè  true,  it  is»  we  tbiuk,  A  fnif  to  make  Geology  a  sort  of 
Prôornstean  bôd  on  whicb  tbe  Bit^  is  either  drawn  ont  or  cat 
down  to  the  required  limit  by  some  writer  witb  more  of  faitb 
tban  wisdom.     For  tbis  reaeon,  then,  we  disapprove  of  books 
like  tbe  présent.    Of  one  thing  we  are  convinced.  Treatises  like 
tbat  of  Dr.  Molloy,   in  wbicb   tbe   Bible  is   made    to  tell 
tbe  required    story,    and    in    wbicb    so    much    of    scientifio 
truth  as  is  demanded   is  told   and  no  more,  are  tbe  step- 
ping-stones  of  Scepticism,  by  wbicb  the  young  mind  passes 
across  tbe  stream  of  donbt  into  tbe  région   of  nnequivocal 
Atbeism.  If  révérend  and  well-disposed  writere  like  tbe  antbor 
of  tbe  présent  work    oould  only  see  tbe  tnisobief  tbey  are 
doing  to  their  own  cause,  we  feel  confident  tbey  would  siaj 
their  bande.     Snob  books  may  allay  tbe  temporafy  qualms  of 
tbe  unthinking,  wbo  really  require  no  assurance,  but  to  the 
young,  eamest,  tbougfatful  mind  tbey  give  tbe  impression  tbat 
tbe  foundations  of  tbeology  must  be  fearfally  insecore,  wken 
divines  like  Dr.  Molloy  are  forced  to  twist  and  wring  and  tom 
and  distort  tbe  old  interprétation  of  tbe  Bible,  in  order  to  meet 
tbe  demande  of  modem  discovery. 

Tbis  work  is  of  s  scbool  tbat  we  bad  thongbt — nay,  almoat 
hoped— was  extinct;  but  it  is,  nevertbeless,  not  withont  in- 
terest  ;  and^  bowever  imperfect  it  may  be,  we  must  not  let  ita 
defects  mar  onr  opinion  of  the  great  zeal  and  bonest  wisbes  of 
the  antbor*  Dr.  Molloy  bas  made  a  good  effort,  and  be  bas 
failed  ;  but  tbe  fanlt  is  none  of  bis.  His  book  bas  been  badlj 
printed,  and  is  defaeed  by  varions  typographical  errors.  la 
one  ebapter  tbe  sea  of  tbe  Chalk  Period  is  throngbont  spoken 
of  aa  tbe  Cntétaceoua  Sea  ;  and  tbis  is  only  one  sample  of  the 
errata. 

The  Earih^s  Hiëfory,  or  First  Leesons  in  Qeology.     "Èj  D.  T, 
Ansted,  M.A.,  F.B.S.    London  :  Allen.    1869. 

ÂCOIîTEMPOBÀBT,  in  a  captious  désire  to  redeem  it» 
waning  réputation  as  a  Scientifio  Journal,  bas  thought 
fit  to  quarrel  witb  the  antbor  of  tbis  little  scbool-book  because 
be  was  bonest  enougb  to  admit  that  certain  facts  in  tbe  dis- 
tribution of  animal  life  were  difficult  of  explanation.  3^e 
dissent  from  such  an  idea.  It  is  far  better  to  admit,  eepe- 
cially  to  the  young,  that  certain  phenomena  are  as  y  et 
unexplained,  tban  to  give  them  an  explanation  which  is 
inexact,   or  to   leave  tbe  matter  altogether    unreferred  'to. 


liB.  19.  1870.] 
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Tliifl  little  book  of  Frofessor  Ànsted'B  is  yeiy  modest;  it 
is  addressed  to  scbools  prineipally,  ftnd  is  really  ft  good 
little  Tolame  in  îts  waj,  being  condensod,  yeff  clear  and 
well  written,  occasionally  illnstrated,  covering  onlj  200  pages, 
and,  wiibal,  sold  at  an  absurdly  low  price.  It  contains  notbing 
new,  of  oouraeé  It  is  simply  a  sommary  of  tbe  leadîng  facts 
and  principles  in  geology  and  palssontology  intended  for  tbe 
nse  of  pnpils  in  onr  large  scbools.  It  seems  to  ns  very  well 
execnted,  and  we  can  only  say  we  wisb  tbat  ail,  even  of  onr 
Bcientific  friends,  were  conversant  witb  everytbing  tbat  it 
teaches.  Messrs.  Allen  are  to  be  congratnlated  on  tbeîr  enter- 
prise  in  isaning  so  obeap  a  séries  of  scientîfio  mannals  for  tbe 
yoang. 

The  BrUtsh  Journal  Photographie  Almanac  for  1870.  Edited 
by  J.  T.  Taylob.     London  :  Greenwood. 

The  Year-Book  of  Fhotography  arid  Photographie  News  Aîmanae 
for  1870.  Edited  by  G.  Whabtoh  Simpson,  M Jl.,  P.SA. 
liondon  :  Piper  A  Carter. 

T£E  words  of  tbe  old  song,  "  HoW  bappy  conld  I  be  witb 
eitber,*'  recar  to  ns  as  we  glanoe  at  thèse  excellent  pho- 
tographie year-books.  Eacb  contains  an  almanao  and  a  com- 
pilation of  articles  and  extracts  wbicb  mnst  be  most  nsefal  to 
both  professional  and  aniatear  photograpers.  Eaoh  is  edited 
by  a  gentleman  well  known  in  tbe  worid  of  pbotograpby  for  bis 
Bcientific  and  literary  repntation.  Both  are  so  good  tbat  we 
cannot  cboose  between  them,  bnt  mnst  leave  onr  photographie 
readers  to  draw  their  own  conclasions  as  to  tbeir  respectire 
merits. 
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CORRESPONDENCE. 
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It  it  distinetlj  to  bs  boros  in  mind  thst  ws  do  not,  by  intertisg  leitoM,  ooaTey 
■ny  opinioa  faToarSbto  to  their  eontenta.  Ws  open  onr  colamiM  to  aU,  withou  t 
leaoing  to  taxj  ;  aad  thns  nipply  •  okannel  for  th«  pnblioalion  of  opinions  of 
ail  shMes. 

Ko  notice  WliAteTor  will  be  tâken  of  anonymoai  oommonioationi. 

We  eânnot  underCâke  to  retorn  rijected  eonununio»tions. 


Thb  Valu!  ot  Nboatîvb  EvmBNCs  in  GsoLOOT.-^JFVom 

Ak  Old  Staokb. 

SiB, — I  observe  in  your  last  number  a  letter  from  a  modest  "  Yonng 
Beginner,"  whioh  touches  upon  many  points  In  geology,  on  whieh  there 
is  much  popslar  misconception.  Allow  me  very  briefly,  as  an  "  Old 
Stager,"  to  give  a  few  words  in  reply. 

Ail  testimony  of  rocks  that  can  ba  regarded  as  worthy  of  the 
smalleat  value  is  positive,  not  négative.  The  absence  of  fosails  of  a 
certain  kind,  assnmed  beoause  saoh  fossils  hâve  not  yet  been  deter- 
mined,  is  no  proof  whatever  that  the  animais  that  would  bave  left 
suoh  fossils  did  not  exist.  I  would  ask,  in  reply  to  your  correspondent, 
What  remains  of  quadrupeds  or  birds  would  probably  be  found  in  the 
bed  of  any  great  existîng  océan  if  elevated  ?  What  remains  of  such 
animais  would  be  found  in  any  part  of  the  southem  hémisphère  (where 
there  are  numerous  large  islands  witb  a  very  soanty  fauna  of  verte- 
brata),  if  élévation  were  now  to  take  place,  and  suoh  areas  as  those 
oocupied  by  palœozoio  formations  in  the  northern  hémisphère  were  laid 
bare  ?  Ail  we  know  of  the  i>aUeozoic  rocks  is  that  the  coal-measures, 
although  certainly  formed  near  land,  were  as  certûnly  deposited  near 
such  lands  as,  judging  by  existing  analogies,  would  contain  little  of 
vertebrate  life  at  ail,  and  very  little  indeed  of  mammalian  life.  Witness 
the  vast  accumulations  of  vegetable  life  in  the  northern  part  of  South 
America,  almost  to  the  exclusion  of  such  vertebrata  as  would  leave 
f ossil  remains  in  any  proportion  to  the  magnitude  of  the  deposit.  Ali 
the  other  palœozoic  rooks  appear  to  bave  been  deposited  tinder  con- 
ditions in  the  very  highest  degree  unfavourable  to  the  préservation  of 
any  other  vertébral  remains  than  fishes.  Eiren  fishes*  remains  would 
rarely  be  found  in  deposits  made  in  deep  water,  and  hitherto  not  a 
fragment  of  vertebrata  bas  been  dredged  from  the  open  Atlaniic, 
notwithstanding  the  vast  amonnt  of  such  life  in  the  océan  ahove. 

There  is  really  no  graduai  dyîng  ont  of  life  in  the  older  rocks.  Ail 
that  is  reasonable  to  assume  is  that  thèse  old  rocks  were  formed  id 
waters  that  contained  bnt  little  of  the  higher  forms,  but  ibis  iS  by  no 
means  inoonsistont  with  the  existence  of  such  forms  else where.  ïhis 
is  what  geology,  or  rather  palœontology,  really  shows.  Ail  that  your 
correspondent  considers  shown  îs  only  inferred,  not  from  évidence,  but 
from  the  absence  of  évidence. 

Assertions  in  geology  are  easy,  espeoially  when  made  from  imperfect 
évidence.  Proof  in  geology  is  difficult,  beoause  it  can  only  be  obtalned 
from  complète  évidence.  In  no  science  is  patience  more  needed,  and 
in  none  are  prématuré  conclusions  more  likeîy  to  be  upset.  Such  terme 
as  the  "  âge  of  reptiles  "  ought  not  to  be  made  useof,  and  as  to  the 
âge  of  ooal  geologists  know  well  that  the  term  is  an  abaorâtty  as 
usnally  applied.  Coal  exists  of  ail  âges,  from  the  oldest  to  the  new  est. 
Perhaps  reptiles  did  so  toc. 

It  is  true  that  eminent  geologists  bave  endeavoured  to  obtain  time 
and  limits  for  the  deposit  of  certain  rooks.  They  bave  donc  so,  I 
suppose,  rather  in  the  hope  of  ultimately  coming  to  some  conclusion 
than  of  really  dogmatizing  in  the  présent  state  of  science.  The  very 
faot  tbat  the  limits  are  given  so  widely  is  a  proof  that  they  are  not 
regarded  aS  of  much  value.  Some  of  us  regret  that  the  attompt  bas 
been  made. 

Tour  oorrespondent  and  readers  may  reat  satisfied  that  the  time 
has  not  yet  come  for  absolnte  conclusions  on  the  subjects  àlluded  to, 
and  that  there  is  still  moch  to  do  in  the  aoonmnlations  of  facts. 

An  Old  Staobr. 


Thb  Eabth  not  ▲  Globb  !  ! — Pnm  Mb.  B.  A.  Pboctob. 

SiB, — It  may  amuse  your  readers  to  hear  that  your  jooular  cor- 
respondent, Mr.  John  Hami>den,  has  promised  to  take  500  copies  of 
my  new  Star-Atlas,  if  I  will  bnt  demonstrate  that  the  earth  is  a  globe. 
With  your  permission,  I  will  forward  my  reply  to  this  mmkificent 
oflér  throngh  your  oolnmns.  Tours  tmly, 

BiCHABD  A.  PbOCTOB« 

To  Mr.  John  Hampdânt  Btbindon. 

Deab  Sib,— My  friend,  Mr.  Brothers,  has  forwarded  me  yonr 
amusing  letter.  Yon  bave  worked  hard  at  yonr  little  joke,  and  de- 
sorve  a  reply.  I  hâve  not  the  least  notion  of  trying  to  demonstrate 
1^  you  that  the  earth  is  a  globe — a  difficult  task  I  should  say  ;  but  I 
bave  u  hint  or  two  to  offer  about  yoar  forthooming  work. 

'the  firsi  éctîiion  was  £dt  bad  ;  Professer  De  Morgan  made  ns  ail 
exgoy  it  immensely  at  the  Boyal  Astrononûcal  Society.    But  while 
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weU  Oftloolated  to  amiiM,  it  wanted  pmnmg.  Kow,  if  yon  will  permit 
me,  I  will  raggest  »  f ew  of  the  moat  needed  ezoinons. 

I  think  I  wonld  drop  the  canal  experiment.  In  the  piotnre, 
Panllaz  looks  inaane,  bat  that  ia  not  my  otjeoti^n.  Yoa  know  the 
experiment  ia  ao  eaaily  tried,  and  that  apoila  the  whole  thing. 

Perhaps,  too,  it  woold  be  as  wéll  if  yon  omitted  the  air-gim  ezperi- 
ment.  To  aay  tiiat  ont  of  forty  balla  flred  etraight  np,  ti^  feU  baok 
into  the  mnszle,  ia  like  aaying  one  haa  toaied  "  heads  "  fifty  times 
ninning.  [ifem. — ^AboTe  ail  things  do  not  let  Mr.  Bowbotham'a 
Teradty  be  anapooted.  j 

Then  the  extracta  Aonld  be  removed  altogether.  Sappoae  aome 
one  loohed  them  ont,  where  wonld  yonr  oaae  beP  For  example, 
Parallax  aaya  a  certain  captain  aaw  the  pole-atar  from  the  latitude  of 
Caprioom,  and  be  qnotea  the  Timea  to  that  effeot.  Bat  one  haa  only 
to  tnm  to  the  partionlar  nnmber  luuned,  to  sœ  that  the  captain'g  ahip 
waa  in  the  latitude  of  Cancer  at  the  time.  [Hdppy  Thought. — ^If  yoa 
do  not  omit  the  etory,  give  a  wrong  date.]  Again,  there  ia  the  bottie- 
atory  from  Boaa'a  Antarctie  Voyages,  Ton  may  dépend  on  it  aome  one 
will  look  thia  ap,  and  find  that  a  little  joke  haa  been  pUyed  npon 
them.  It  ia  mnoh  the  aame  with  every  other  extraot  in  the  book,  ao 
far  as  my  memory  aerres.  Either  omit  them,  or  alip  in  a  few  wrong 
referenoea.    It  ia  eaaily  managed. 

Do  yoa  think  the  "  leTel"  argument  a  aafe  one P  It  aeema  to  me 
our  friend  Mr.  Bowbotham  oTer-eatimated  the  credulityof  the  genwal 
reader.  He  knowa  beat,  howerer,  having  pretty  extenaiTely  ganged 
that  qnality. 

I  ahoold  omit  the  lighthouae  mattera.  Moat  people  know  aomething 
about  the  air'a  refraotiTe  powera.  So  alao  the  théodolite  atory  ;  it  ia 
rather  too  thinly  ooTored. 

Can  yon  get  any  one  to  béUeve  that  Auckland  and  Wellington,  N.  Z., 
lie  in  about  the  aame  latitude  aouth  aaLondon  northP  The  joke 
aeema  almoat  too  good.  (Between  you  and  me,  one  might  aa  well  aay 
Madrid  and  London  are  in  the  aame  latitude.) 

You  may  urge  that  when  theae  mattera  are  left  ont  ;  nothing  will 
remain  in  *'  the  new  aoientifio  work."    That,  howerer,  ia  a  detaU. 

Perhapa,  after  ail,  the  old  Eton  mie  ia  aound  ;  you  know  how  it 
mna, — "  Tell  a  bangei^-tell  a  good  'un,  and  alîck  to  it."  If  you 
ahould  atiok  to  yonr  own,  d  fortiori,  yon  idiould  aUok  to  your  friend'a. 

Some  one  who  heard  Pardlaz  leotore  aaid  the  aun  onght  to  yaiy  in 
aiie  aa  mnoh  aa  a  crown  différa  from  a  fonzpenny-piece,  if  hia  theory 
were  tme.  Thia  ia  ao  ;  but  juat  throw  in  aa  a  oorreotiTe  a  few  worda 
about  réfraction  (or  diAraotioa  if  you  like),  or  put  down  obaenred  ap- 
peazancea  aa  an  optioal  ddnaion. 

If  my  memory  aerrea  me  there  waa  a  good  deal  of  what  cenaorioua 
people  oall  dap-trap  in  Parallax'a  book — about  religion,  you  know. 
Thia  ia  well  ;  keep  that  part  in,  whaterer  you  do.  In  fact,  you  might 
add  aomething  more  in  the  aame  atyle.  The  aort  of  readera  you  are 
Ukely  to  hare  will  not  aee  throngh  it.  Beaidea,  your  book  wonld  not 
hare  a  natural  look  without  aemething  of  the  sort. 

Gamiah  with  "oh'a!  ah'al"  and  inteijeotiona  of  ail  kinda  ad 
Uhihun,  Youra  faithfally, 

Jdn.  11.  B.  A.  Pboctob. 

An  Edugational  Libbabt  ot  Bxtb&vncx. — From  A  Goyxbnbss. 

SiB, — ^Being  a  teaoher,  and  a  oonatant  reader  in  the  Educational 
Librazy  of  the  South  Kenaington  Muaeum,  I  oannot  do  better  thaa 
reoommend  the  lady  referred  to  in  *'  M.  A.  (Camb.)'a  "  letter  to  pay  it 
a  yiait,  where,  by  yirtne  of  her  profeaaion,  ahe  wiU  bave  free  acceaa  to 
the  educational  worka  of  ail  the  principal  Engliah  publiab^wa,  and  aome 
of  the  f  oreign  firme.  Thia  Ubrazy  ia  an  inexhanatible  treaauxe  to  the 
teaoher,  and  the  pleaaure  of  a  Tiait  ia  conaiderably  enhanced  by  the 
ciTility  and  attention  of  the  officiala. 

A  GoYXBNxas. 

EuNUCHB  AMova  Amixals. — From  £.  T. 

SiB, — I  ahall  be  glad  if  you,  or  any  of  your  correapondenta,  can 
gire  me  an  opinion  aa  to  the  trnth  of  the  foUowing  reported  faota. 

A  civiMan  in  India  writee  me  that  he  haa  heard  from  ^e-witnoaaea 
that  a  large  proportion  of  the  monkeya  whioh  are  aeen  in  the  grorea 
round  the  templea  are  eaetrated.  One  of  hia  informante,  an  officiai 
in  Qigerat,  aaya  thia  ia  much  rarer  among  the  large  whitcKwhiakered 
mookey,  than  among  the  amall  onea. 

Another  informant  telle  him  that  the  aame  cuatom  ia  aeen  among 
the  wild  donkeya  of  the  Bunn  of  Cutch. 

My  correapondent  remarka  that  the  jealouay  among  tigera  leada  the 
old  maie  to  kill  ail  the  young  malea  of  hia  own  apedea  that  he  comea 
aoroaa,  and  that  the  dam  to  preeerre  her  cuba  theref ore  aepazatea 
from  the,  aocording  to  our  ideaa,  unnatural  f ather.  He  aaya  the  aame 
thing  ia  tme  of  the  wild  hoga,  and  that  it  ia  common  for  aportamen 
to  find  young  tigera  and  hoga  butchered  in  the  jungle,  but  that  young 
femalea  are  nerer  ao  f  ound. 

"  Of  oourae  it  ia  the  atrongeat  of  the  young  malea  which  eacape  un- 
iignred,  and  thoee  which  haTo  good  atrong  mothera  to  protect  them, 


hare  alao  a  better  chance  of  eacape  ;  ao  that,  in  the  longrun,  the  malea 
which  BurrÎTe,  are  the  healthieat  ofhpring  of  the  atrongeat  dama." 

But  he  ia  juatly  aetoniahed  at  the  way  the  monkeya  take  to  render 
the  young  malea  harmleaa. 

C^  the  latter  point  I  muet  aay  I  ahould  like  to  haTC  further  teati- 
moniea. 

We  are  CTident^y  indebted  to  the  influence  of  Darwin'a  remarkable 
book,  for  theae  obaerratiooa.  I  am.  Sir,  youra  truly, 

Torquay,  B.  T. 

« 

Which  is  thb  Sbcond  Lâbobbt  Bitbb  in  thx  Woblb  ? — 

JVom  AxNis. 

SiB, — Could  you  kindly  inform  me  throogh  the  médium  of  ScixN- 
TiTio  Opinion  whioh  ia  the  aecond  largeat  river  in  the  world  ?  The 
Amason  ia  almoat  uniTeraally  admitted  to  be  the  largeat.  The  aecond 
place  haa  been,  I  beUere,  cliûmed  for  the  Bio  de  la  Plata,  Orinooo,  and 
the  Bramahpootra  of  the  Old  World,  which  ia  far  auperior  to  the 
Indua,  Gkuigee,  Chineee,  and  Bnaaian  riTcra.  The  myaterioua  Zaire, 
or  Congo,  of  South  Africa,  bringa  down  a  Yaat  body  of  water,  and 
Tery  Ukely  haa  a  much  longer  courae  than  haa  yet  been  aacertained. 

On  Tery  étrange  grounda  aome  geographioal  writera  hâve  olaimed 
for  the  St.  Lawrence  the  Tery  beadahip  of  riTcra,  by  making  it  riae 
in  a  amall  atream  at  the  head  of  Lake  Superior,  and  taking  ail  the 
five  great  inlaad  aeaa  aa  expanaiona  of  the  St.  Lawrence.  The  Miaeia- 
aippi  and  Miaaouri,  though  rivalling  the  Amaaon  in  length,  are  con- 
temptible  when  compared  with  the  Parana,  Peragnay,  Uruguay  (Plata 
heada),  or  Orinooo  in  breadth,  the  force  of  carrent,  and  depth. 

What  ia  the  beat  teat  of  a  riTer'a  aise  ? 

Unqueationably  thia  : — Suppoae  the  water  to  be  taken  ont  of  the 
dyke  of  the  river,  and  meaauze  the  oubical  contenta  of  auoh  dyke. 
But  atill,  between  riTcra  ao  comparable  aa  the  Parana  and  Orinooo  in 
thia  reapect,  we  wonld  give  the  palm  to  that  riTcr  whioh  bringa  down 
the  greateet  annual  amount  of  water  to  the  océan.  Bat  no  one  wonld 
think  of  putting  the  Bhone  before  the  Danube,  though  I  ahould  think 
ita  annuel  diaoharge  exoeeded  that  of  the  Danube. 

It  ia  aomewhat  curioua  ;  thoagh  there  ia,  aa  far  aa  I  know,  no  oon- 
cord  of  opinion  aa  to  the  aecond  river  aa  there  ia  aa  to  the  firat. 

Jan.  11.  Amnis. 

An  XTnknown  Mandiblx. — From  Mr.  T.  P.  Babkab. 

SiB, — ^There  haa  reoently  come  into  my  poeaeaaion,  obtained  from 
the  Northumberland  Low  Main  ooal-ahale,  a  jaw,  which  to  me  ia 
unique.  It  ia  unlike  any  fiah  or  reptile  jaw  in  my  poeaeeaion,  and 
much  unlike  any  that  I  hâve  aeen  in  Northumberland  or  elaewheie. 

It  ia  lying  upon  a  alab  of  ahale  which  meaaurea  5  in.  by  4,  aad  the 
jaw  before  depoaition  haa  been  broken  into  two  almoat  eqnal  parts  ; 
the  two  fragmenta  lie  near  to  each  other  upon  preoiaely  the  aame 
plane.  The  teeth,  forma  of  the  fragmenta  and  external  markinga,  yeiy 
doeély  reaemble  each  other,  and  the  two  fragmenta  conatitute  the 
greater  part  of  the  left  mancUble  of  a  fiah  or  reptile.  The  length  of 
the  two  fragmenta  when  united  ia  4  in.,  the  depth  of  the  maadible 
near  the  point  of  aymphyaie  ia  f  in.  ;  it  gradually  widena  towazda  the 
articular  extremity,  near  which  it  ia  f  in.  deep  ;  the  thickneaa  of  the 
mandible  at  ^  in.  below  the  alvedar -border  ia  -f^  in.,  and  ita  f^^ioVnmia 
at  the  lower  margin  ia  ^  in.  The  teeth.  are  arranged  in  a  continaoua 
aeriea  of  uniform  aize  along  the  àlveolar  border,  a  atrong,  bold  ridge 
ia  continued  along  the  entire  jaw,  and  the  teeth  are  pliu>ed  ^  in.  be- 
hind  the  face  of  the  projecting  lidge.  The  external  aurface  of  the 
mandible  ia  covered  with  minute,  well-defined  mgoee  markings, 
having  the  appearanoe  of  inoaculating  ridgea,  and  beaidea  the  pita  and 
depreeaiona  f ormed  by  the  fréquent  union  of  the  ridgea  the  jaw  ia 
covered  with  more  minute  pittinga,  that  reqnire  the  uae  of  a  hig^lilj 
magnifying  hand  lena  to  render  them  diatinctly  viaiaible.  The  teeih 
are  i^  in.  long  ;  they  are  atout,  compact,  and  atrong,  and  are  plaoed 
along  the  entire  jaw  at  a  uniform  diatanoe  from  each  other  of  -^  in. 
Witîdn  a  apace  of  one  inch  there  are  ten  teeth,  aad  the  mandible, 
which  ia  4  in.  long,  containa  forty  teeth  of  uniform  aixe,  plaoed  at 
uniform  diatancea  from  each  other.  The  teeth,  whioh  are  amooth, 
black,  and  gliatening,  are  free  from  longitudinal  atriœ  except  at  the 
roota,  where  there  are  alight  indioationa  of  a  pUoated  atructure.  The 
inner  aurface  of  the  jaw,  which  at  one  part  of  the  apeoimen  ia  well 
exi>oaed,  ia  on  Ita  lower  and  upper  portiona  marked  with  bold  longi- 
tudinal linea.  The  articular  extremity  of  the  jaw  ia  abaent,  and  I 
inf er  from  the  gênerai  appearanoe  of  that  portion  in  my  poaaeaaion 
that  one  inch  of  the  mandible  haa  been  loet,  and  that  the  total  length 
of  the  jaw  haa  been  5  in. 

I  am  nnable  to  aay  whether  the  jaw  ia  reptilien  or  iothyic  In  f  orm 
and  in  external  markinga,  it  aomewhat  reaemblea  a  very  fine  lower 
jaw  of  Pteroplam  comuta,  now  in  my  poaaeaaion,  but  the  teeth  diiOTer 
totally  from  thoae  of  that  coal-meaaure  reptile.  The  rugoae  markinga 
on  the  external  aurface,  aomewhat  reaemble  thoee  on  Bhiaodopaia, 
but  the  teeth  and  form  <^  the  mandible  diffiar  extremdy  from  thoae  of 
that  well-known  fiah.    Thé  mandible  moat  doady  reaemblea  Uie  form 
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of  the  mazilla  of  MegaliohthyB,  and  the  mgose  Bimoinre  somewhat 
resembles  the  markings  on  the  jawg  and  seales  of  Megaliohthyi  when 
they  hâve  been  stripped  of  their  extemal  ooat  of  enamel.  Those  are 
the  f acte,  bo  far  as  regards  resemblanceB,  but  the  différences  are  bo 
manif est  that  any  person  aoqoainted  with  oarboniferone  palasontology 
wonld  be  able  to  recognize  the  diatinotions  at  a  glanœ.  On  the  slab 
containing  the  mandible  there  are  a  few  Bcales  of  CoslacanthuB,  and  a 
rib,  apparently,  of  Ctenodus,  bat  to  neither  of  theae  ftBh  can  the 
mandible  be  aBcribed.  For  the  présent  I  leave  the  question  of  its 
identification  open,  and  hoi>e  that  some  additional  remains  vulj 
erentoaUj  enable  me  to  interpret  a  fossil  which,  alihoagh  beantifolly 
ezpoBed  and  well  defined,  présents  to  me,  as  yet,  an  nnsolved  problem.' 

I  am  yonrs  obediently, 

Newcastîe'im'Tyne.  T.  P.  Babkas,  F.G.S. 


SCIENTIFIC  SOCIETIES. 


Becreiaries  of  SocietiM  will  oblim  na  bj  regnUurly  forwardiog  "AbatraoU  of 
Prooeedinga;  "  «ad  they  wonld  do  mnch  to  enhaaoo  tha  int^reat  «nd  aaeoeaa 
of  their  maetiiiga  if  they  woold  anable  na  to  pobltah  ia  aatieipation  **  notieea 
of  papera  to  be  read." 

EOYAL  SOCIETY. 

Thubsdat,  Jakxtabt  13th. — The  folio wing  paper  waa  read  : — **  On 
the  Minerai  Constituents  of  Météorites/'  by  Nevil  Story-Maskelyne, 
MA.»  Professor  of  Mineralogy  in  the  University  of  Oxford,  and  Keeper 
of  the  Minerai  Department,  Britiah  Mnsenm  ;  commnnicated  by  Pro- 
fessor H.  J.  Stephen  Smith,  F.B.S. 

1.  The  Application  cf  the  Microscope  to  the  Investigation  of  Meteov' 
ites, — ^The  dîfficnlties  in  the  way  of  the  complète  investigation  of  a 
météorite  resemble  those  we  meet  with  in  terrestrial  rocks.  In  both 
the  ingrédient  minerais  are  minute  ;  and  are  often,  especially  in  the 
case  of  the  aérolitîo  rock,  very  imperfectly  crystalUzed.  Moreorer,  the 
méthode  for  separating  them,  whether  mechanically  or  chemically,  are 
very  incomplète.  With  a  yiew  to  obtain  some  more  satisfaotory  means 
of  dealing  with  thèse  agg^gates  of  mized  and  minute  minerais,  I 
Bonght  the  aid  of  the  microscope,  by  having  in  the  first  place  sections 
of  snaall  fragments  eut  from  the  météorites  so  as  to  be  transparent. 

One  may  leam,  by  a  study  and  comparison  of  suoh  sections,  some- 
thingr  conceming  the  changes  that  a  météorite  has  passed  through  ; 
for  one  soon  disooyers  that  it  has  had  a  history,  of  which  some  of  the 
facte  are  written  in  legible  characters  on  the  météorite  itself .  And 
one  finds  that  it  la  not  difficnlt  ronghly  to  dassify  météorites  acoording 
to  the  Tarieties  of  their  structure.  In  this  way  one  recognizes  cou- 
stantly  recnrring  minerais  ;  but  the  method  affords  no  means  of  de- 
termining  what  they  are.  Etcu  the  employment  of  polarized  light,  so 
invalnable  where  a  crystal  is  examined  by  it,  of  which  the  crystallo- 
gn^hio  orientation  is  at  ail  known,  fails,  except  in  rare  cases,  to  be  a 
certain  gnide  to  eren  the  system  to  which  Bach  minute  crystals  belong. 
It  was  f ound  that  the  only  satisfaotory  way  of  dealing  with  the  problem 
was  by  employing  the  microscope  chiefly  as  a  means  of  selecting  and 
assorting  ont  of  the  bmised  débris  of  a  part  of  the  météorite  the 
varions  minerais  that  compose  it,  and  then  investigating  each  sepa- 
rateiy  by  means  of  the  goniometer  and  by  analysis  ;  and  finally  re- 
curring  to  the  microscopio  sections  to  identify  and  recognixe  the 
minent  so  investigated.  The  présent  memoir  deals  with  the  former 
part  of  this  inquiry.  Obviously  the  amount  of  each  minerai  thns 
detennined,  after  great  care  and  search,  can  only  be  extremely  small, 
as  only  very  smidl  amounts  of  a  météorite  eau  be  spared  for  the 
purpoee  ;  notwithstanding  that  as  large  a  surface  as  possible  of  its 
material  requireB  to  be  searohed  over  for  instances  of  any  one  of  the 
minerais  ooonrring  in  a  less  than  usually  incomplète  form.  On  this 
aoooant  one  has  to  operate  with  the  greatest  caution  in  performing 
the  Analysis  of  snoh  minerais  ;  and  the  desirability  of  determining  the 
silica  with  more  précision  than  usually  is  thè  case  in  opérations  on 
Buoh  minnte  quantities  of  a  silicate  suggfested  to  me  the  prooess 
which,  after  several  expérimenta  in  perfecting  it,  assumed  the  fdlowing 
form. 

n.  On  the  Method  o/Anaîynng  Silicates  that  do  not  gélatinize  ioith 
Hydrogen  Chloride, — ^The  prooess  is  oonducted  in  an  apparatus  of  the 
following  construction.  A  platinum  retort,  80  cub.  centime,  in 
oapaoity,  is  fitted  with  a  tnbnlated  stopper  of  the  same  material,  which 
reacbee  nearly  to  the  bottom  ;  a  small  tube,  entering  the  vertical  tube 
of  the  stopper  at  an  angle  above  the  neck  of  the  retort,  conveys 
hydrogen  to  its  interior.  The  vertical  tube  can  be  dosed  either  by  a 
stopper  of  platinum  or  by  a  f  unnel  of  that  métal,  stopped  in  Uke 
manner  at  the  top,  and  having  a  fine  orifice  at  its  lower  extremity. 


'  If  it  ware  aot  exoaedÎBg  oor  ta«k  aa  Bditor,  we  woold  axpreu  a  hope  that  Mr. 
Baxkaa  woold  proUmg  Ua  reacarcbea  on  eaoh  apeoimeii.    He  ia  alwaya  telling  na 
-"  n«w  diaooTeriea,  bat  he  aeldom  tella  na  anytlifaig  oompl^telT.    W|if t  abopt  the 
amaiUan  jaw  f — Sv.  S,  O,  r  >         * 
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To  the  BÎde  of  the  retort,  just  below  its  neck,  a  stzaight  delivery- 
tube  is  fixed,  which  in  its  tum  fits  into  another  platinum  tnbe  that, 
after  taking  a  curve  into  a  vertical  position,  is  enlarged  into  acylînder 
which  passes  a  considérable  distance  down  a  test-tube.  The  latter, 
into  which  the  delivery-tube  is  fitted  with  a  cork,  holds  7*5  cub. 
cçntims.,  or  6*6  grammes  of  strong  ammonia  of  the  spécifie  gravity  0*88. 
The  gas-delivery  tnbe  inserted  in  the  side  of  this  receiver  dips  into 
some  more  ammonia  in  a  second  test-tube. 

The  pounded  minerai,  from  0*2  to  0*5  gramme  in  quantity,  and  a 
small  platinum  bail,  are  placed  in  the  retort,  and  the  stopper  luted  to 
it  with  guttapercha,  and  cemented  air-tight  in  its  place  with  caout- 
chouc and  guttapercha  vamish.  The  funnel,  filled  with  perfectly 
pure  hydrogen  fiuoride,  is  now  introduced  into  the  tubulure  of  the 
stopper,  the  tap  opened,  and  the  acid  allowed  to  mn  down  into  the 
retort.  This  acid  oontidns  about  82  per  cent,  of  absolute  hydrogen 
fiuoride — that  is  to  say,  a  fuxmel  of  this  reagent  contains  1*12  gramme 
of  acid,  capable  of  rendering  gaseous  0*84  gramme  of  silica,  and  of 
neutralizing  0*95  gramme  of  ammonia.  The  funnel  is  now  replaced 
by  a  little  platinum  stopper,  and  the  orifice  Becnred  air-tight  with 
guttapercha  vamish.  Pure  hydrogen  is  then  allowed  slowly  to  tra- 
verse the  entire  apparatus,  the  retort  is  plaoed  in  a  water-bath  at 
100^  C.  for  two  heure,  and  occasionally  slightly  shaken  to  set  the  bail 
rotating.  During  the  opération  a  trace  only  of  silicium  difiuoride 
passes  over. 

The  retort  is  next  transferred  to  a  paraffin-bath,  and  the  tempéra- 
ture is  cautiously  raised.  At  first  hydrogen  fiuoride  passes  over,  and 
at  this  point  of  the  prooess  the  fiow  of  hydrogen  reqntres  some  atten- 
tion to  prevent  régurgitation  of  the  ammonia.  At  about  182^  C,  in 
the  case  of  the  silicates  mentioned  in  this  memoir,  the  silica  first 
beoomes  visible  in  fine  fiocks  in  the  ammonia  of  the  receiver,  and  in 
another  minute  the  whole  is  oloudy. 

In  eight  minutes  the  rise  of  the  thermometer  to  145°  C.  has  bronght 
over  BO  mnch  difiuoride  that  the  contents  ot  the  tube  are  semi-solid, 
and  nearly  the  whole  of  it  has  passed  over.  The  température  is  then 
raised  to  150^  C,  and  the  retort  allowed  to  cool.  The  process  is  next 
repeated  with  a  fresh  charge  of  acid  and  ammonia.  If  no  more  than 
0*2  gramme  of  silicate  be  taken  twice  charging  of  the  retort  is  suffi- 
cient  ;  but  with  0*5  gramme  three  or  four  répétitions  of  the  prooess 
are  required.  In  short,  the  opération  is  oontinned  with  fresh  reagents 
till  no  fiock  of  silica  forms  in  the  receiver.  Finally,  0*75  cub.  centim. 
bf  Bulphuric  acid  is  introduced  into  the  retort,  and  the  température 
again  raised  to  160°  C,  the  stream  of  hydrogen  being  oontinned  as 
before. 

The  several  ammoniacal  chargées  are  poured  into  a  platinum  dish, 
together  with  the  washings  of  the  delivery-tube  and  the  two  test- 
tubes,  and  slowly  evaporated  in  a  water-bath,  with  oontinned  stirring. 

At  a  point  in  the  evaporation  just  before  the  solution  beoomes 
neutral  and  the  ammonium  fiuoride  begins  to  tum  acid,  the  entire 
silica  in  the  dish  will  hâve  been  dissolved  by  the  fiuoride.  The  pro- 
cess is  graduai,  but  the  moment  when  the  solution  is  complète  is 
easily  determined.  Then,  the  dish  being  removed,  potassic  chloride  is 
added  in  slight  exoess,  together  with  absolute  alcohol  equal  in  volume  to 
the  contents  of  the  platinum  vessel.  Potassium  finosilicate  précipi- 
tâtes, which,  after  the  lapse  of  twenty-four  hours,  is  filtered,  weighed 
with  a  mixture  of  equal  volumes  of  absolute  alcohol  and  water,  dried, 
and  washed.  The  results  are  accurate.  In  the  retort  are  the  bases 
in  the  form  of  sulphates,  the  treatment  of  which  calls  for  no  further 
remark. 

III.  The  BusHAërolite  qflS52,^Th\s  météorite  fell  on  the  2nd  of 
Becember,  1852,  about  six  miles  south  of  Busti,  a  station  halfway 
between  Goruckpoor  and  Fyzabad  in  India,  and  nearly  in  lat.  26°  45'  N. 
and  long.  82°  42'  E.  For  an  account  of  the  oiroamstances  attending 
its  f  ail  I  am  indebted  to  Mr.  Qeorge  Osbome,  at  that  time  résident  at 
Busti,  and  who  preBented  this  stone  (the  only  spécimen  of  the  fall 
that  he  was  able  to  procure)  to  the  East  India  Company.  Mr.  Osbome 
states  that  the  fall  took  plaoe  at  ten  minutes  past  ten  in  the  moming, 
and  was  attended  by  an  explosion  londer  than  a  thunder-dap,  and 
lasting  from  three  to  five  minutes.  At  Goruckpoor  the  report  appeared 
to  approaoh  in  a  direction  from  N.N.W.  ;  at  Busti  the  sonnd  seemed 
to  oome  from  the  senith,  and  proceed  in  a  somewhat  easterly  course. 

The  explosion  that  shatterêi  the  météorite  muât  hâve  oocnrred  soon 
after  ita  pasaing  the  longitude  of  Goruckpoor.  There  was  no  doud  in 
the  tkj  at  the  time.  The  stone,  which  weighed  about  3  Ib,  was  pre- 
sented  to  the  collection  at  the  British  Muséum  by  the  Secretary  of 
State  for  India. 

The  Busti  aerolite  bears  a  great  resemblanoe  to  the  stone  that  fell 
on  the  25th  of  Maroh,  1843,  at  Bishopsville,  South  Carolina,  X7.S.  A 
omet,  coating  the  larger  part  of  the  stone,  was  of  a  dark  yellowish 
brown,  with  a  few  yellowish  white  porphyritic-looking  patches  at  ita 
fiât  end,  whilst  a  y^owish  enamel,  mingled  with  dark  grey,  covered  a 
hoUow  portion  on  one  side  of  the  stone. 

It  is  difficnlt  to  refer  thèse  markings  to  the  minerais  nnderlying 
them,  a  similar  orust  eovering  both  tihe  angite  and  enstatite  of  the 
météorite.  They  are  probably  di%e  to  the  alterative  aetion  of  the 
p3pdi«ed  products  of  the  nÎQkeUfçio^s  iron  oi^  ^h^  sUioates  in  a  Btate 
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of  fusion  dniing  the  rapid  passage  of  the  atone  throngh  the  atmo- 
sphère. 

The  météorite  oonsists  for  the  most  part  of  the  minerai  enstatitc^; 
at  one  end,  however,  was  imbedded  a  nnmber  of  small  oheetnat-brown 
sphemles,  in  whioh  again  a  lens  enabled  me  to  deteot  minute  octahedral 
crystals,  haying  the  lustre  and  colour  of  gold. 

Thèse  two  minerais  seem  scarcely  to  hâve  been  aifisoted  by  the  beat 
that  fnsed  the  silicates  whioh  surround  and  encrust  them. 

IV.  Sul^hide  qf  Calcium  (Oldhamite). — This  minerai  oocurs  in  the 
Busti  aërolite,  and  sparsely  in  that  whioh  fell  at  Bishopsyille,  im- 
bedded in  augite,  or  enstatite,  or  both  of  them.  It  bas  a  pale  ohest- 
nut-brown  oolour,  and  forme  small,  nearljr  round  spherules,  whose  outer 
surface  is  generaJly  ooated  with  calcium  sulphate.  It  deayes  with 
equal  facility  in  three  directions,  which  give  normal  angles,  averaging 
89"  57',  and  are  no  doubt  really  90".  Its  System,  therefore,  is  oubio  ; 
indeed  in  polarized  light  it  is  seen  to  be  devoid  of  double  refraction. 
Its  spécifie  gravi ty  is  2' 58,  and  its  hardness  3*5  to  4.  With  boiling  water 
it  yields  calcium,  polysulphides,  and  in  aoids  it  easily  dissolyes  with 
eyolution  of  hydrogen  sulphide.  Chemical  analj  ses  indicated  the  fol- 
lowing  as  its  composition  : — 

I.  n. 


r\iAU     H    (  Calcium  monosulphide    89'3C9 

Uidûamite  |  jj^j^^gi^nj  monosnlphide  ...       3-24G 

Gypsum 8"951 

Calcium  carbonate   d'434 

Troilite 


90-244 
3-264 
4-189 


2-303 


100-000 


100000 


The  présence  of  suoh  a  sulphide  in  a  météorite  shows  that  the  con- 
ditions under  which  the  ingrédients  of  the  rock  took  their  présent 
form  are  unlike  those  met  with  in  our  globe.  Water  and  ozygen  must 
baye  alike  been  absent.  The  existence  of  iron  in  a  state  of  minute 
division,  as  often  foond  in  météorites,  leads  to  a  similar  conclusion. 
But  if  we  bear  in  mind  the  conditions  necessary  for  the  formation  of 
pure  calcium  sulphide,  the  évidence  imported  into  this  inquiry  by  the 
Busti  aërolite  seems  further  to  point  to  .the  présence  of  a  reducing 
agent  during  the  formation  of  its  constituent  minerais  ;  whilst  the 
crystaUine  structure  of  the  Oldhamite  and  of  the  Osbomite  must  bave 
certainly  been  the  resuit  of  fusion  at  an  enormous  température.  The 
détection  of  hydrogen  in  meteoric  iron  by  Professer  Graham  tends  to 
confirm  the  probability  of  the  présence  of  such  a  reducing  agent. 

V.  Osbomite. — ^The  golden-yellow  microsoopic  octahedra  imbedded 
in  the  Oldhamite  were  furnished  by  the  analyses  of  that  minerai 
to  the  amonnt  of  only  0*0028  gramme,  and  though  upwards  of  150  in 
number,  were  capable  of  beiug  measured  by  the  goniometer. 

This  microscopic  minerai  I  wish  to  name  Osbomite,  in  honour  of 
Mr.  Osbone,  and  in  commémoration  of  the  important  service  that 
gentleman  rendered  to  science  in  preserving  and  transmitting  to 
London  in  its  entirety  the  stone  which  his  zeal  saved  at  the  time  of  its 
fall. 

That  the  octahedra  of  Oebomite  are  regular  was  proved  by  angles  of 
even  such  microscopic  crystals  giving  measuremcnts  over  the  edges 
and  solid  angles  that  aooorded  within  3^  with  those  of  the  regular 

octahedron* 

The  crystals  are  brîttle,  and  their  powder  retains  the  beautiful 
yellow  colour  of  the  surface,  which  is  therefore  intrinsic,  and  not  a 
tarnish.  The  amonnt  of  them  available  for  analysis  being  so  minute, 
their  chemical  examiuation  was  attended  with  much  difficulty.  Boiled 
for  a  long  time  in  the  strongest  hydrogen  chloride,  they  were  un- 
changed,  and  hydrogen  fluoride  was  apparently  without  action  on  them. 
They  passed  unscathed  throngh  a  fusion  with  potassio-sodium  car- 
bonate. When  heated  on  a  splinter  of  porcelain  in  a  cnrrent  of  dry 
ohlorine,  the  crystals  glowed  for  a  few  seconds,  lost  their  metallic 
lustre,  and  became  of  a  honey.yellow  colour,  while-  a  white  sublimate 
formed  on  the  walls  of  the  tube.  Exposed  to  the  air,  the  altered 
crystals  deliquesced,  and  assumed  a  pasty  consistence  ;  in  water  they 
dissolved  partially,  forming  an  alkaline  solution,  in  whioh  ammonium 
oxalate  produced  a  precipitate.  The  iusolnble  portion  was  taken  up 
for  the  most  part  by  hydrogen  chloride,  and  its  solution  gave  a  deoided 
precipitate  with  the  above  reag^ent.  The  water  throngh  whioh  the 
ohlorine  was  allowed  to  escape,  und  the  sublimate  in  the  tube,  after 
treatment  with  hydrogen  chloride,  were  taken  together,  and  found  on 
ezamination  to  give  a  white  precipitate  with  barium  chloride,  the 
filtrate  from  whioh,  after  the  ezcess  of  barium  had  been  removed,  fur- 
nished with  ammonia  a  precipitate  resembling  alumina,  whioh,  how- 
ever,  was  insoluble  in  potash,  and  was  thrown  down  from  slighÛy  aoid 
solutions  with  sodium,  hyposulphite,  and  potassium  sulphate.  It  waa 
ezamined  for  titanic  acid  by  means  of  magnésium  wire  in  a  slightly 
acid  solution,  but  with  a  négative  resuit.  The  only  alternative  left 
was  to  oonclude  that  the  substance  which  ezhibited  this  deportment 
was  either  titanium  or  zirconium,  and  that  the  gold-like  crystals  were 
a  oombination  of  this  élément  with  calcium  (perhaps  a  little  iron)  and 
Bulphur  in  some  remarkably  stable  form.  That  this  minéral  sbouldbe 
a  oompoond  of  the  eolphiâes  of  thèse  metals  merely  is  scaroely  oon- 


oeivable  when  its  power  to  withstand  the  action  of  aoids  is  oonsidered  ; 
and  it  seems  iirobable  that  its  composition,  if  it  could  be  quantitatîvely 
analysed,  would  be  found  to  be  that  of  a  oompound  of  titanium  or 
of  zirconium  and  calcium  of  the  obscure  kind  that  is  known  as  an 
ozysnlphide. 

Mr.  Sorby,  who  has  made  the  zirconium  and  titanium  gronp  of 
metals  the  snbjeot  of  spécial  study,  formed  a  microsoopic  borax 
bead,  into  which  he  introduoed  some  of  the  ozide  obtained  from  the 
Osbomite.    He  found  it  to  behave  as  titanic  acid. 

The  ooonrrenoe  of  Osbomite,  oocasionally  in  the  angite  presently  to 
be  described,  and  the  fact  of  the  latter  minerai  lying  chiefly  in  that 
part  of  the  météorite  where  the  Osbomite  is  found,  suggested  the 
possibility  of  the  x>resenoe  of  this  métal  of  the  ziroonium  gronp  in  the 
augite  itaelf ,— an  aasumption  conflrmed  by  experiment.  The  dichroism 
of  this  augite  is  strongly  marked,  espeoially  throngh  the  faoe  010, 
which  in  one  position  exhibits  a  tint  resembling  the  blue  anatase  of 
Brasil,  due  appaxently  to  minute  sosies  permeating  the  orystal,  and 
visible  only  in  the  microscope.  Thèse  scales  may  possibly  be  the 
Osbomite  snffioiently  thin  to  be  transparent,  and  may  be  the  eaose  of 
the  beautiful  golden  metallio  refleotion  whioh  oharaoterises  the  face 
1  0  0  of  the  angite. 

YI.  The  Augitic  Constituent  of  the  Busti  Aërolite, — ^Associated  with 
the  sphemles  of  Oldhamite  that  bave  been  described  as  ooourring  in  a 
nodule  of  this  afirolite,  and  lees  plentifnlly  distribnted  throngh  tbe 
rest  of  its  mass,  is  the  silioate  already  alluded  to  as  a  variety  of 
augite,  and  as  oontaining  traces  of  titanium  or  zirconium  oxide.  This 
silicate  oocurs  in  orystalline  grains  of  a  pale  violet-grey  colour,  inti- 
mately  mixed  with  another  idlicate  presently  to  be  described.  When 
isolated,  thèse  grains  présent  a  few  crystal  faces,  among  whioh  one  as 
a  cleavage-plane  is  prominent.  So  imperfect  are  the  rest,  that  they 
furnished  reliable  measuremcnts  only  with  extrême  difficulty.  Thèse 
déterminations,  however,  together  with  its  optioal  characters,  proved 
that  the  minerai  belongs  to  the  oblique  System.  The  measuremcnts 
gave  the  following  approzimate  values  : — 


0 
0 
1 
1 
1 

0 


01 
01 
10 

10 
00 

01 


100  . 
110  .. 
200  .. 

110  . 

1 1 1  (?) 

110  .. 


Aii^s<^ 

AoglM  found.  diopaida. 

About  75°  30'    73'  59' 

Aboutsr 79*29' 

45"  54'  to  47*  26' 46"  27' 

85"    8'to86"20'  87*    5' 

53"  25'  to  54"  15' 53°  SO* 

100"    8'    : 100**  67' 


The  plane  oontaining  the  optic  axis  is  perpendicular  to  the  edge 
10  0,  0  0  1,  and  the  optical  character  in  the  centre  of  the  field  ia 
négative  on  looking  down  the  second  mean  Une,  which  makes  angles 
about  20*"  45'  and  52"  30'  with  the  normale  to  the  faces  0  0  1  and 
10  0  reapectively.  Two  analyses  of  this  minerai  by  the  method 
described  gave  the  followiug  résulte  : — 


r.  n. 

SiUoicaoid     55*389  55594 

Magnesia  28-621  23036 

lime  2002  19*942 

Iron  oxide 078  0*809 

Soda  0*554  [0-554] 

lithia trace  [trace] 


Mean  oxjgen  ratios. 

29-928 

9-881 

6-709 


100-864 


99-435 


Yiewed  aa  a  magnésium  calcium  silicate,  the  peroentage  composition 
becomes — 

SiUcicaoid    56165     56*604 

Magnesia  23-612     23-585 

Lime 20-223     19811 


100000 


100000 


The  second  column  gives  the  percentage  composition  according  with 
the  formula 

(f  Mg,  t  Ca)  O,  SiO«. 

Such  a  formula  does  not  accord  with  those  of  the  ordinazy  vanatiM 
of  augite,  in  whioh  oaloinm  is  nsnally  présent  in  at  least  as  high  a 
ratio  in  équivalents  as  the  magnésium.  A  déduction,  however,  fji  » 
certain  amonnt  of  pnrely  magnesian  enstatite  corresponding  in  olienii- 
oal  type  to  the  augite  has  to  be  made  by  reason  of  tbe  présence  of  ihe 
white  minerai  intercalated  in  layers  along  a  direction  parallel  to  the 
plane  0  0  1,  and  sometimes  to  a  second  plane.  This  white  minerai  is, 
there  can  be  nô  doubt,  the  minerai  next  to  be  described,  and  its  pre- 
eenoe  would  modify  tbe  apparent  formula  of  the  augite  as  derived  from 
analysis,  increasing  the  magnesia. 

The  trace  of  the  titanoid  élément  in  this  minerai  is  induded  vrith 
the  iron  oxide  in  the  above  analyses. 

{To  he  eoniifWied,) 
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GEOLOGICAL  SOCEETT  OP  LONDON. 

Jakuabt  12th.— Prof  essor  Hozley,  I1L.D.,  F.B.S.,  presidsiit,  in  the 
ohftir.  John  Aitken,  Esq.,  J.P.,  of  Baoap,  président  of  the  Man- 
chester Geologioal  Society  ;  Edward  Allen,  Esq.,  19,  St.  Savioormte, 
Toik;  Olement  Cadle,  Esq.,  Glonoester  ;  Arthnr  Wyatt  Edgell,  Esq., 
of  Lympstone,  Ezeter;  Charles  F.  IJeaf,  fisq.,  F.L.S.,  Old  Chan^, 
and  Harrow  ;  and  Samnel  Joseph  Smith,  Esq.,  29,  Park-road,  New 
Wandsworth,  were  elected  fellows  of  the  sodety.  Professer  Otto 
Torell,  of  Lnnd,  was  also  elected  a  foreign  correspondent  of  the 
Booiety.    The  following  oommnnications  were  read  : — 

**  On  the  (}eologioal  Position  and  Gtoographioal  Distribution  of  the 
BeptiHan  or  Dolomitio  Conglomerate  of  the  Bristol  Area,"  by  B. 
Etheridge,  Esq.,  F.G.S.,  Palœontologist  to  the  Geologioal  Surrey  of 
Great  Britain. — ^The  anthor  noticed  the  history  of  oar  knowledge  of 
the  Dolomitio  Conglomérâtes  of  the  Bristol  area  from  whioh  the 
remains  of  Dinosanrian  Beptiles  haye  been  obtained,  and  then  de- 
scribed  their  mode  of  occarrenoe  and  distribution  over  the  district 
near  Bristol.  He  regarded  thèse  deposits  as  dae  to  the  action  of  the 
sea-waves  of  the  later  or  middle  Triassic  période  npon  the  rocks  of 
older  Triassic  (Bnnter)  or  Permian  âge  dnring  the  gradnal  eleration 
of  the  land,  and  as  the  probable  représentatives  in  point  of  time  of 
the  Mnsohelkalk,  otherwise  déficient  in  Britain.  The  anthor  then 
noticed  the  influence  of  the  conglomerate  npon  the  production  of 
certain  minerais,  snch  as  calamine  and  hœmatitic  iron-ores,  and  dis- 
cossed  at  some  length  the  probable  course  of  the  phenomena  of  denu- 
dation  which  furnished  the  materials  for  the  formation  of  the  con- 
glomerate at  différent  lerels,  in  whioh  he  recognized  two  great  période 
of  oscillation,  the  first  witneesing  a  downward  movement  of  the 
Palsaozoio  lands  and  lasting  throughout  the  déposition  of  the  New 
Bed  Mari  and  Sands,  and  the  second,  daring  whioh  the  accumulations 
of  the  former  were  again,  at  least  partly,  denuded.  With  regard  to 
the  time  at  whioh  the  remains  of  Thecodont  reptiles  were  imbedded 
in  the  conglomerate,  the  anthor  inferred  from  the  evidenoe  that  this 
took  place  late  in  the  period  of  the  Keuper. 

Discussion. — ^The  président  inquired  on  what  ground  the  anthor 
conaidered  thèse  reptiles  to  belong  to  a  late  period  in  the  Keuper,  and 
wae  inf  ormed  that  the  anthor  spoke  ospecially  with  relation  to  the 
Keuper  of  the  Bristol  area,  of  which  the  beds  containing  them  ooon- 
pied  the  highest  position. 

Prof.  Bamsay  considered  thèse  conglomérâtes  not  merely  as  of 
marine  origin,  but  as  breccias  which  had  covered  the  whole  land  sur- 
face whioh  had  been  worked  up  by  the  Wftter  of  the  New  Bed  Period. 
He  objeoted  to  the  tenu  sea  haring  been  introdnced  into  the  paper, 
as  thongh  tho  tracts  may  hare  been  islands  and  promontories  ;  and 
thongh  the  water  whioh  surrounded  them  was  sait,  there  was  no  open 
sea,  but  merely  a  large  inland  sait  lake,  in  which  the  new  red  mari 
was  formed.  l?he  mari  was  less  oonnected  with  the  new  red  sand- 
stone  than  with  the  lias.  The  Muschelkalk  being  absent,  it  was  oon- 
stantly  the  case  that  the  mari  rested  immediately  on  the  palœozoio 
rocks  withont  the  interrention  of  the  bouter  sandstone.  He  thought 
that  there  were  good  grounds  for  Connecting  the  BhœtiQ  beds  with  the 
new  red  mari  below  and  the  lias  above.  The  probability  was  that 
the  change  in  oharaoter  was  due  to  a  graduai  inflipc  of  the  sea  into 
the  inland  lakes.  He  thought  that  the  Thecodont  Saurians  might 
also  eventually  be  found  eren  in  beds  of  liassic  âge. 

Prof.  T.  Bnpert  Jones  remarked  that  Mr.  Tawney  and  Dr.  Duncan 
had  already  intimated  the  St.  Cassian  aspect  and  oharaoter  of  the 
Sntton  beds.  The  freshwater  oharaoter  of  some  of  the  Keuper  beds 
was,  he  remarked,  indicated  by  the  présence  of  Esthsriœ,  and  he 
allnded  to  the  faot  of  the  Bristol  palaBosaurians  having  been  errone- 
ously  used  as  Permian  oharaoteristios  in  Bussia  and  Oarolina. 

Mr.  W.  Boyd  Dawkins  had  found  at  Cheddar  that  the  Dolomitio 
conglomerate  formed  two  great  tongues  running  np  ravines  in  the 
older  rocks,  which  had  probably  been  due  to  subaêrial  action. 

Prof.  Morris  alluded  to  some  sections  which  seemed  to  corroborate 
the  riews  of  Mr.  Etheridge,  and  pointed  ont  the  relation  of  the  con- 
glomerate beds  to  the  overlying  strata  at  those  points.  He  also 
mentioned  certain  peouliarities  in  the  structure  of  the  conglomerate 
iUelf. 

Mr.  Etheridge  stated  in  reply  that  the  Maris  in  the  Bristol  area 
were  the  exception,  the  greater  part  of  the  New  Bed  beds  being 
sandstone. 

*'  On  the  Superfioial  Deposits  of  portions  of  the  Avon  aud  Sevem 
VaBeys  sud  adjoining  Districts,"  by  T. G.B.  Lloyd,  Esq.,  C.E.,F.G.S.— 
The  anthor,  af ter  desoribing  the  gênerai  chsrocters  of  what  he  termed 
the  Drifts  of  the  Upper  and  liower  séries,  and  the  freshwater  gravels 
of  the  Lower  Avon,  oomprised  within  the  district  of  the  Avon  Valley 
between  Tewkesbury  and  Bngby,  and  of  the  Sevem  Valley  above  and 
below  the  town  of  Worcester,  endeavonred  to  show  that  there  was  a 
l><^lADoe  of  évidence  in  faveur  of  the  existence  of  an  upper  and  lower 
platfonn  of  drif t  in  the  main  valley  of  the  Lower  Avon,  the  upper  one 
betitg  of  marine  origin,  and  probably  belonging  to  the  same  epoch  as 
the  B^atified  beds  of  gravel  in  the  neighbourhood  of  Worœster,  whioh 
oontsin  marine  ihells  and  mammalian  remains,  whilst  the  lower  one, 
oi  ^iMhwater  origin,  had  been  derived  from  the  former  by  flaviatile 


action,  as  supposed  by  the  late  Prof.  Striokland.  Fnrther,  that  there 
was  no  evidenoe  to  warrant  the  supposition  of  the  existence  of  high 
and  low  level  river  gravels  in  those  portions  of  the  Sevem  and  Avon 
Valleys  under  review,  and  that  the  apparent  absence  of  any  freshwater 
shells  in  the  gravels  of  the  Sevem  Valley  between  Bridg^orth  and 
Tewkesbury  led  to  the  inferenoe  that  the  freshwater  gravels  of  the 
Avoù  were  not  represented  in  the  adjoining  portions  of  the  Sevem 
Valley,  although  remains  of  some  of  the  same  speoies  of  Mammalia 
oocurred  in  both  looalities.  After  stating  his  opinion  that  the  time 
had  not  yet  arrived  for  indulging  in  theoretical  spéculations  ooncerning 
the  phenomena  of  the  Drifts  of  the  Upper  and  £x>wer  séries  exhibited 
in  so  small  an  area  as  the  one  under  considération,  the  aathor  con- 
oluded  by  expressing  hopes  that  the  faots  which  he  had  brought  for- 
ward  would  contribute  their  share  of  help  to  the  fnrther  eluoidation  of 
the  question. 

"On  the  Surface  Deposits  in  the  Neighbourhood  of  Bagby,"  by 
J.  M.  Wilson,  Eaq.,  F.G.S. — The  anthor  commenced  by  notioing  the 
gênerai  configuration  of  the  surface  of  the  district  under  review,  which 
he  stated  to  consist  of  an  elevated  plateau,  bounded  and  rendered 
irregular  in  its  outlines  by  valleys.  The  district  consists  chiefly  of 
Lower  Lias,  with  a  few  patches  of  Middle  Lias.  The  surface-deposits 
on  the  plateau  and  on  similar  high  lands  in  the  neighbourhood  consist 
of — 1.  Flinty  or  quartzose  drif  t.  2.  Sagary  sand,  with  grains  of 
chalk.  3.  Olay,  with  pebbles,  priucipally  of  chalk,  and  distinctly 
striated.  The  valleys  bonnding  the  plateau  were  described  as  be- 
longing to  two  Systems,  those  of  the  Avon  and  Leam.  The  bottom  of 
each  valley  is  generally  a  narrow  strip  of  alluvial  soil,  bordered  by 
sand  in  some  places,  and  by  drift  in  others.  The  anthor  has  bored 
down  into  the  sariace-deposits  in  the  valley  of  Low  Morton.  In  one 
boring,  which  reached  a  depth  of  53  f t.,  he  stopped  in  a  greyish  clay 
containing  chalk-partioles  ;  in  another,  through  similar  clay  to  a  depth 
of  57  f  t.,  the  rock  was  reached,  and  fragments  of  limestone  were 
brought  up. 

Disaissit/n. — ^Mr.  Searles  V.  Wood,  jun.,  had  long  béen  aware  of 
the  existence  of  the  Middle  Glacial  Sand  near  Bngby.  He  pointed 
ont  the  différence  in  the  fauna  of  the  sands  of  the  Sevem  Valley  below 
the  glacial  olay  and  those  of  similar  deposits  in  the  east  of  England, 
but  notwithstanding  thought  they  might  be  of  the  same  âge. 

Mr.  Gwyn  Jeffreys  was  doubtful  as  to  the  authentioity  of  some  of 
the  shells  which  had  beau  brought  to  Mr.  Maw.  The  fossil  shells 
from  the  Sevem  Valley,  Wolverhampton,  Manchester,  and  Moel 
Tryfaen,  were  nearly  identioal,  and  indicated  raised  beaohes.  He 
thought  it  possible  that  a  definite  Une  of  such  beaches  might  eventually 
be  recognized  through  that  part  of  England. 

Mr.  W.  Boyd  Dawkins  did  not  consider  that  there  was  any  marked 
différence  in  the  mammalian  fauna  of  the  Avon  and  Sovern  Valleys. 
He  had  failed  to  discover  any  traces  of  Elephas  antiquiis  in  either. 

Mr.  Prestwich  thongh  t  that  the  author  had  probably  divided  the 
suporficial  beds  into  too  many  separate  deposits,  thongh  the  faots 
brought  forward  were  of  great  vaine. 

Mr.  Evans  mentioned  that  he  had  received  information  of  the  dis- 
covery  many  years  ago  of  a  flint  implement  in  association  with  the 
boues  of  extinct  mammals  at  Lawford.  This  implement  had  been 
exhibited  at  the  time  to  the  Geologioal  Society,  but  had  disappeared 
after  the  meeting. 

Mr.  Lloyd  and  Mr.  Wilson  briefly  replîed. 

The  following  spécimens  were  exhibited  ; — Spécimens  from  the  Con- 
glomerate Beds  of  Somersetshire,  illustrative  of  Mr.  £theridge*s 
paper  ;  exhibited  by  Horace  B.  Woodward,  Esq.,  F.G.S. 


BOYAL  GEOGBAPHICAL  SOCIETY. 

On  Monday  ovening,  January  lOth,  a  meeting  of  this  society,  prosided 
over  by  tbo  président,  Sir  Boderick  Murohison,  was  held  in  the  British 
Institution,  Albemarle^street.  The  attendance  was  unusually  large, 
and  among  the  audience  were  a  numbor  of  ladies.  After  tho  routine 
business  had  been  disposed  of — 

The  Chairman  said:  Gentlemen, — When  préparations  were  being 
mado  to  inaugurate  the  oponing  of  the  Suez  Canal,  the  enlightenecL 
ruler  of  Egypt,  who  is  one  of  our  honorary  members,  did  me  the 
honour  of  inviting  me  through  his  Minister,  Nobar  Pasha,  to 
attend  that  grand  and  most  important  international  oeremony. 
Fecling  uuequal,  from  the  uncertatn  state  of  my  health,  to  aviûl 
myself  of  this  great  privilège,  I  deemed  it  to  be  inoumbent  on 
me  to  hâve  the  Boyal  Geographical  Society  woU  represented.  For, 
independontly  of  congratulations  on  the  aocompUshmont  of  so  vast  an 
undertaking,  I  felt  most  anxious  to  testify  to  the  Khédive  the  deep 
sonse  of  my  associâtes  and  myself  of  the  great  sorvices  ho  was  aboot 
to  render  to  geographical  science  by  the  confidence  his  Highness 
reposed  in  our  friend,  Sir  Samuel  Bakor,  and  tbe  Uborality  and  geue- 
rosity  with  whioh  he  had  enabled  that  successf  ul  travoUor  to  endeavour 
to  open  oui  and  make  known  to  us  the  trne  physical  geography  of 
large  portions  of  Inner  Afrioa,  which,  notwithstanding  the  efforts  of 
Liviogstone,  Burton,  Speke,  Grant,  Baker,  and  others,  still  remained 


76 


80IENTIFI0   OPINION. 


[Jan.  19,  1870. 


undefined.  I  therefore  indnoed  my  friend,  Lord  Honghion,  who,  as 
ono  of  tbe  trnstees,  is  »  permamont  member  of  the  connoil,  to  imder- 
take  thiB  àuij  and  aot  as  the  ropreseiitatiTe  of  onr  body,  whioh  he  did 
witb  cordiality  ;  and  I  doubt  not,  witb  bis  well-bnown  éloquence,  bit 
loxdabip  baa  conTeyed  to  tbe  mler  of  Egypt  a  f  ail  récognition  of  onr 
obligations  to  bis  Highness,  accompanied  witb  onr  bearty  wisb  for 
tbe  snccess  of  tbis  great  international  enterprise.  I  now  call  on  Lord 
Hongbton  to  address  tbe  meeting. 

Lord  Hongbton,  in  addressing  tbe  meeting,  said  tbat  wben  tbe  pro- 
posai was  made  to  bim,  as  a  tmstee,  tbat  it  wonld  be  oonTenient  and 
appropriate  for  bim  to  go  to  tbe  great  fe&tivity  of  tbe  opening 
of  tbe  Snez  Canal  to  represent  tbe  Geograpbioal  Society,  as  be 
was  in  no  wite  nnwilling,  and  be  was  not  prevented  by  any  acci- 
dent, be  tbongbt  it  bis  dnty  to  do  so.     He  proceeded,  lilce  otbere, 
nnder  tbe  benovolent  arrangements  of  tbo  Peninsnlar  and  Oriental 
Company.    ETerytbing  wbicb  tbat  company  bad  done,  botb  for  tbe 
oomfort  of  tbe  paseengers  and  to  distingnisb  tbemselves  in  Egypt, 
was  ail  tbat  oonld  baye  been  desired.    If  be  bad  retnmed  to  tbis 
conntry  immediately  after  tbe  opening  of  tbe  Canal,  be  bad  no  donbt 
tbat,  from  ail  tbe  information  be  bad  acqnired  on  tbe  spot,  he  wonld 
bave  been  able  to  deliTcr  a  noTel  and  perbaps  an  interesting  leotnre  ; 
bnt  after  their  intereet  bad  been  satisfied  by  tbe  ability  of  tbe  oorre- 
spondents  of  newspapers  in  England  and  on  tbe  Continent,  and  after 
their  intelligenoe  bad  been  satisfied  by  tbe  Admiralty  report,  be  was 
not  going  to  infiict  on  tbem  a  lectnre  npon  the  Snez  Canal.  He  wonld, 
bowerer,  Tentnre  to  make  some  desnltory  remarks  on  snch  matters  in 
connection  witb  its  opening  as  be  tbongbt  bad  not  been  prominently 
brongbt  forward  before.    To  thèse  be  wonld  add  some  détails  of  pri- 
Tate  eziMrience  whioh  it  appeared  to  bim  migbt  in  somewbat  intereet 
bis  bearers.     Having  read  so  muoh  abont  tbe  Canal,  stated  in  mode- 
rate  langoagfe  in  EngUsh  newspapers,  and  in  immoderate  langraage  by 
French  newspapers,  be  mnst  express  bis  opinion  tbat  tbo  geograpbical, 
tbe  commercial,  and  the  politioal  importance  of  the  nndertaking  bad 
been  somewbat  orerstated.    He  bad  seen  it  compared  to  and  even 
plaoed  abore  the  discovery  of  America,  because  it  bad  been  said  tbat 
to  nnite  two  worlds  was  a  finer  tbing  tban  to  invent  one  world.   Now, 
be  tbongbt  tbat  tbe  oonstmction  of  tbe  Suez  Canal  coald  not  be  com- 
pared witb  the  discoVery  of  America,  or  witb  tbe  cironmnaTigation  of 
the  Cape  by  tbe  great  Portngnese  navigator.     The  Canal  was  a  great 
work,  bnt  it  was  bad  to  overstate  its  importance.     Looking  at  the 
yast  Works  tbat  had  been  ezecated  in  Egypt  âges  ago,  he  conld  not 
bnt  tbink  tbat  if  the  Canal  bad  been  regarded  as  a  necessary  nnder- 
taking in  former  days  it  wonld  baye  been  acoomplished  in  those  days. 
He  believed  tbat  inventions  were  carried  onfc  wben  they  were  wanted, 
and  tbat  conseqnently  the  Suez  Canal  was  the  resnlt  of  a  want  of  onr 
own  time. 

Wben  he  looked  at  the  works  of  irrigation  tbat  had  been  construoted 
in  Egypt  from  the  days  of  the  Pbaraobs  to  the  days  of  the  Ptolemies, 
be  felt  conyinced  tbat  if  tbe  Canal  bad  been  wanted  it  wonld  bave 
been  made  before  the  nineteenth  centnry.  Tbo  truth  was  no  one  had 
wanted  it.  In  former  times,  tbe  Egyptians  wonld  bave  regarded  the 
intersection  of  the  istbmns  by  a  canal  as  a  oontriyance  which  wonld 
lead  to  the  nnnecessary  intrusion  of  foreigners  and  to  the  destmction 
of  the  nationality  of  Egypt.  In  the  times  to  wbicb  be  referred,  the 
Egyptians  were  anzions  for  free  communication  between  the  Nile  and 
the  Bed  Sea,  bnt  not  for  free  communication  between  the  Bed  Sea 
and  the  Mediterranean.  The  French  wonld  tell  us  tbat  Napoléon  I. 
was  the  anthor  of  the  Snez  Canal.  Well,  of  cooree,  it  was  quite  right 
they  shonld  say  he  was  the  anthor  of  everything.  No  donbt  the 
notion  of  snch  a  commonication  passed  through  the  mind  of  tbat 
great  man,  as  did  a  great  many  otber  notions,  to  some  of  which  he 
gave  efféot,  while  others  passed  away.  But  the  idea  of  carrying  ont 
the  Project  was  due  to  Père  Enfantin,  of  the  St.  Simonians,  who,  in 
1833,  interested  M.  Ferdinand  Lesseps,  tbe  French  Vice-Consnl,  and 
Mehemet  Ali,  the  Pashaof  Egypt,  in  taking  practical  measures  towards 
its  accomplisbment.  Survoys  were  taken,  but  owing  to  the  breaking 
ont  of  a  plague  and  to  otber  canees  not  mncb  more  was  heard  of  tbe 
Bcheme  till  1845.  In  1846,  La  Sodété  d'Etude  du  Canal  de  Snez  was 
formed,  and  among  the  names  of  those  who  then  applied  their  atten- 
tion to  tbe  snbject  was  to  be  fonnd  tbat  of  Bobert  Stephenson,  but 
he  institnted  inqniries  the  resuit  of  which  was  entirely  nnfayonrable 
to  the  enterprise.  He  recommended  the  construction  of  a  railroad 
through  Egypt,  and  a  Une  was  made  between  Alezandria  and  Snez. 
But,  notwithstanding  the  opinion  of  Mr.  Stephenson,  M.  Lesseps  per- 
seyered  witb  wonderful  energy,  belieying,  on  tbe  report  of  otber  en- 
gineers,  tbat  the  scheme  conld  be  successfully  carried  ont.  M. 
Lesseps  had  not  inyented  tbe  Suez  Canal.  In  fact,  who  did  inyent 
anything  P  An  invention  was  the  resuit  of  the  information  and  tbe 
déductions  of  thonsands  of  otber  men.  M.  Lesseps'  nndertaking  waa 
the  complément  of  what  had  already  been  done  by  otber  men  $  but  no 
lésa  hononr  was  due  to  bim  because  it  was  so. 

Tbe  noble  lord  then  proceeded  to  say  tbat,  haying  arriyed  at  Port 
Said  abont  two  months  ago,  be  fonnd  h^self  one  of  a  yery  small  body 
of  Englishmen.  He  donbted  if  there  were  more  than  a  100  of  tbem, 
tbe  inyited  and  the  nninvited  both  inoladed.    It  was  not  the  same 


witb  other  nations.  France  took  fnll  adyantage  of  the  invitation, 
and  he  did  not  say  it  was  ni^ast  tbat  she  shonld  bave  done  so.  Nnbar 
Pasba  was  a  gênerons  and  intelligent  gentleman,  for  whom  every  one 
acquainted  witb  bim  mnst  feel  the  greatest  esteem,  and,  therefore, 
he  did  not  intend  any  reflection  whatever  on  tbat  bigb  peraooage,  or 
on  the  Egyptian  Qoyemment,  wben  he  referred  to  the  inconyonienoe 
to  which  tbe  gnests  of  the  Khédive  were  subjected  wben  at  the  last 
moment  it  was  annonnoed  tbat  tbe  large  and  magnificent  steamers  on 
board  which  they  had  ail  been  plaœd,  were  too  large  to  be  Iaken  through 
the  Canal.  However,  he  was  fortunate  enough  to  get  a  passage  witb 
Mr.  Elliot  and  Mr.  Pender  on  board  the  Hawh,  and  be  had  tbe  great 
adyantage  of  going  through  the  Canal  witb  two  great  engineers — Mr. 
Hawkshaw  and  Mr.  Bateman.  M.  Lesseps  reoognized  him  as  an 
individnal,  and  said  be  was  happy  to  reoognize  ï£a  as  one  who  bad 
been  a  friend  to  the  Canal  wben  it  conld  boast  of  bnt  few  friends  in 
England.  Hère  he  begged  to  be  allowed  to  say  a  word  in  referenoe  to 
a  snbject  on  whioh  there  had  been  a  great  deal  of  critioism, — ^namely, 
the  opposition  which  Lord  Palmerston  had  ofiéred  to  tbe  snbjeot.  He 
met  M.  Lesseps  at  a  time  wben  there  was  mnoh  ill-will  against  that 
great  man  in  France  because  it  was  thought  by  the  French  people  that 
he  ezercised  an  almost  nndne  amonnt  of  politioal  influence  against  the 
construction  of  the  Canal.  He  owned  that  on  tbis  snbject  he  had  dif- 
fered  from  Lord  Palmerston,  because  he  tbongbt  tbat  if  the  Egyptians 
and  the  French  made  np  t^eir  minds  that  the  Canal  was  to  be  made  it 
would  be  made,  and  onr  opposition  wonld  be  nselees  ;  bnt  he  mnat 
say  tbat  the  project  which  Lord  Palmerston  opposed  was  not  the  one 
which  M.  Lesseps  had  sinoe  carried  into  effeot. 

If  the  arrangement  originally  propoeed  between  M.  LesseiM  and 
Said  Pasba  had  been  carried  ont,  the  effeot  would  bave  been  that  a 
large  i>ortion  of  Egyptian  soil — an  Egyptian  province,  in  fact — wonld 
bave  been  transferred  to  a  French  company.  Lord  Palmerston 
tbongbt  it  was  not  a  necessary  élément  in  a  commercial  enterprise 
that  a  whole  province  of  Egypt  shonld  be  handed  over  to  a  Frenoh 
company,  and  be  cansed  that  view  to  be  represented  so  strongly  at 
Constaniînople,  that  a  new  agreement  was  corne  to  and  compensation 
was  given  to  the  company  for  tbe  quanti^  of  land  whioh  wonld  luiTe 
been  given  to  tbem  had  the  original  arrangement  been  oarried  ont. 
The  company  which  had  actually  constmoted  the  Canal  had  no  more 
land  than  tbe  banks.  At  the  same  time  he  mnst  express  bis  opinion 
that  Lord  Palmerston's  political  opposition  to  the  Sues  Canal  was  hardly 
in  consonance  witb  bis  usnally  moderato  polipy.  Snob  évente  as  the 
construction  of  the  Canal  wOuld  come  abont  in  the  fnlness  of  Unie 
under  any  state  of  political  circumstanoes  whatsoever.  When  the 
guests  arrived  at  Ismailia  they  found  every  oomfort.  The  sonndini^ 
made  from  the  Uawk  never  were  lower  than  18  ft.  He  ought  to 
observe  that  wben  M.  Lesseps  was  preeenting  Mr.  Hawkshaw  to 
several  persons  of  distinction,  he  said,  "  Tbis  is.  the  gentleman  to 
whom  I  owe  tbe  Canal."  That  was  tme.  Wben  public  opinion  had 
set  in  very  strongly  against  the  scheme,  the  Khédive  oonsnlted  Mr. 
Hawkshaw.  He  asked  him  to  report  oonfidentially  on  the  projeot, 
and  in  giving  him  tbis  commission  he  told  him  that  shonld  the  report 
represent  the  scheme  as  impracticable,  he  wonld  put  an  end  to  tbo 
work  without  compromising  him,  and  withont  injnry  to  any  one.  Mr. 
Hawkshaw  reported  that  the  Canal  oonld  be  made,  and  that  it  oould 
be  maintained  at  a  moderato  expense. 

On  the  passage  of  tbe  HawJc  those  on  boaxd  did  not  observe  any 
large  amount  of  sand  or  anything  to  materially  enoumber  tbe  Canal. 
Every  one  had  been  told  how  it  was  discovered  that  at  one  point  a 
rock  had  cropped  up  suddenly,  but  it  had  been  removed  withont  any 
engineering  diffioulty,  and  he  believed  that  no  vessel  had  been  soraped 
by  it.  There  would  be  no  difficulty  in  deepening  and  widening  the 
Canal.  At  certain  points  it  was  not  now  snfficiently  wide  to  permit 
of  two  vessels  passing  each  other.  Mr.  Hawkshaw  tbongbt  that  if 
it  allowed  of  tbis,  it  wonld  be  snf&ciently  wide.  At  Isma^da  he  was 
presented  to  the  Khédive  on  board  bis  own  yacht,  and  presented  to 
him  tbe  congratulations  of  the  Geograpbical  Society,  at  which  hia 
Highness  expressed  bis  gratification.  The  Khédive  was  at  the  moment 
in  a  state  of  excitement,  and  he  explained  the  cause  by  saying,  *'  Ijast 
night  I  had  rather  a  luurd  time  of  it.  I  was  anxions  that  everything' 
shonld  be  prepared  for  the  passage  of  VÂigle,  the  yaobt  of  the 
Empress  of  the  French.  A  vessel  was  sent  forwMd  to  dear  tbe  way, 
but  she  came  to  grief  by  getting  against  tbe  bank."  It  appeared  that 
the  captain  despatched  a  messenger  to  Port  Said,  and  had  tbe  Khedire 
called  np.  His  Highness  started  on  board  bis  own  yacht  with  300 
workmen,  and  went  to  the  scène  of  the  disaster.  There,  said  hie 
Highness,  **  Je  faisais  un  peu  le  capitaine  moi-même."  He  added, 
that  if  he  oonld  not  bave  got  the  vessel  oiF  he  wonld  bave  blown  her 
up. 

What  wonld  be  the  effeot  of  the  Canal  as  regarded  trade  ?  To  tho 
small  trade  of  Italy,  Greece,  and  the  Levant  it  mnst  be  very  ady-an* 
tageons  ;  but  he  believed  that  it  would  bave  very  little  effeot  in 
respect  of  either  the  commerce  of  France  or  that  of  England.  If  it 
shonld  bave  any  considérable  effeot  on  the  oommeroe  of  either  conntry , 
snob  a  resnlt  wonld  not  foUow  for  years  to  come.  In  oonolnaîon»  the 
noble  lord  referred  to  the  expédition  of  Sir  Samuel  Baker.    He 
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»  him  at  Cairo  ai  a  iime  when  he  hoped  that  he  woald  hâve  been  far  on 
hùway  to  that  great  expédition.  No  donbt,  when  Sir  Samuel  left 
England  he  had  an  extravagant  idea  of  the  interest  whîoh  the  Goyem- 
ment  and  the  people  of  Egjpt  took  in  the  work  whioh  he  was  going 
ont  to  aooomplieh  ;  but,  as  the  sapply  of  domestio  serrants  in  that 
ooantry  was  obtained  by  means  of  slavery,  the  inhabitanta  generallj 
irere  not  yery  fayonrable  to  the  object  of  Sir  Samuel  Baker's  mission. 
He  was  snre,  therefore,  that  the  English  nation  wonld  make  allow- 
anoes  for  the  diffionlties  whioh  Sir  Samuel  had  to  enoonnter,  and 
wonld  feel  satisfied  that  ail  whioh  chivalry,  intelligence,  and  deter- 
mined  energy  oonld  do  wonld  be  done  to  aooomplish  the  great  work  in 
which  he  was  engi^fed.  Having  thanked  the  meeting  for  the  attention 
with  which  they  had  Ustened  to  him,  the  noble  lord  oonolnded  his 
address  amid  gênerai  cheering. 

Sir  F.  Arrow,  as  a  practioal  seaman,  saw  no  diffionlty  in  the  way  of 
msintaining  the  Canal  in  snch  a  manner  as  that  it  wonld  be  arailable 
for  large  ships.  He  belieyed  that  it  wonld  be  of  great  adyantage  to 
the  commerce  of  the  world,  that  there  was  a  bright  fntnre  in  store  for 
ife,  and  that  though  onr  entrepôt  trade  might  be  damaged  by  it  we 
shonld  reap  more  than  a  coonteraoting  adyantage  in  an  inoreaae  of 
onr  larger  trade. 

Sir  Bartle  Frère  had  been  at  one  time  somewhat  soeptioal  about  the 
Canal  ;  but,  af ter  a  oarefnl  examination  of  it,  he  now  belieyed  that  its 
commercial  adyantages  wonld  be  considérable  to  this  and  other  oonn- 
tries.  It  woald  saye  the  necessitj  of  transhipment,  which  in  brittle 
articles  and  in  heayy  cargo  was  a  yery  important  matter.  In  ré- 
férence to  the  opposition  of  Lord  Falmerston,  he  belieyed  it  was  based 
qoite  as  mnoh  on  that  distingnished  man's  antipathy  to  slayery  in  any 
form,  as  it  was  on  the  territorial  question  to  which  the  noble  lord 
(Lord  Houghton)  had  allnded.  It  had  been  proposed,  as  one  of  tha 
conditions  on  whioh  the  Frenoh  oompanj  was  to  take  tba  project  np, 
that  the  work  was  to  be  exeouted  bj  means  of  "  free  labour."  Under 
snch  a  sjstem,  the  poor  fellahs  wonld  haye  been  obliged  to  work  for 
a  small  ration  of  food.  Lord  Falmerston  bore  in  mind  the  loss  of 
health  and  life  oocasioned  to  poor  Egyptians  who  had  labonred  on 
Bimilar  terme,  and  he  felt  that  no  nndertaking  shoold  be  carried  ont 
in  that  way.  Only  two  yeara  ago,  M.  Lesseps  said  to  him  that  he 
owed  the  sucoess  of  his  Canal  to  his  not  haying  had  labonrers  of  that 
sort,  beoanso  he  had  tnmed  his  attention  to  aie  mechanioal  contri* 
Tances  nsed  for  dredging  on  the  Thames  and  the  Clyde,  and  the  resnlt 
was  that  tha  work  had  been  done  in  half  the  time  and  at  half  the  ex- 
pense  that  wonld  haye  been  neoessary  if  the  dredging  had  been  done 
by  the  mannal  labour  of  fellahs. 

Mr.  Fowler  said  that  the  dredgas  nsed  in  tha  oonstruotion  of  the 
Canal  ware  of  a  new  description.  They  were  wonderful  mechanioal 
oontriyances,  and  but  for  them  the  Canal  wonld  not  haye  been  finished 
now.  They  ware  not  the  contriyance  of  H.  Lesseps,  who  was  not  an 
engiaeer,  bnt  of  one  of  the  oontraotors,  a  distingnished  enginaer,  who 
had  got  fais  teohnioal  edooation  in  Franoe,  and  his  praotical  éducation 
in  thia  oonntry.  Four  principal  points  of  difficulty  had  been  atated 
by  persona  who  had  donbts  as  to  whether  the  Canal  oould  be  main- 
tained  in  an  eiBciant  state.  First,  the  entranoe  of  Port  Said  ;  seoondly, 
tha  Bappoaad  f alling  of  the  sands  into  the  Canal  ;  thizdly,  the  washing 
away  of  tha  slopas  ;  and,  f onrthly,  tha  great  eyaporation  oansed  by 
tha  Taat  expansé  of  the  Bittar  Lakas.  He  had  stated  his  opinion  on 
soma  of  thosa  points  in  a  letter  to  the  Times  about  a  year  ago  ;  bnt, 
aa  to  the  sands,  he  would  obsarye  that  along  a  large  portion  of  the 
Canal  tha  watar  of  lakas  interpoaad  batween  the  Canal  and  the 
Désert.  Thzoughout  that  portion  tha  sands  would  not  o];>arate  on  tha 
Canal.  Indaed,  tha  portion  of  the  latter  on  which  the  sands  would 
operaia  waa  yary  short.  He  therafore  ragarded  tha  daposit  of  falling 
aand  as  ona  of  Ôie  least  of  tha  périls  to  whioh  tha  Canal  would  ba 
liable.  His  oonyiction  was  that  tha  Canal  wonld  ba  nsed  largely  for 
tha  ooinmeroe  batween  England  and  India,  and  batwaan  Fzanoa  and 
India. 

Soma  othar  gentlemen  haying  mada  a  few  ramarks  on  the  subject, 
thaaka  wera  praaented  to  Lord  Houghton  for  his  addrass  ;  and  soma 
other  business  haying  been  transaotad,  the  meeting  adjoumed.— 
Timêê, 

ICÂNGHESTEB  MICBOSCOPICAL  SECTION  OF  THE  LOWEB 
MOSLEY-STBEET  SCHOOLS  NATUBAL  HISTOBT  SOCIETY. 

A  COKYXBSAZIOKX  wfts  held  on  Monday,  January  10,  about  120  baing 
pnaent.  Tha  membars  bronght  their  microscopes,  and  other  objecta 
lalatiye  to  the  science  of  miOTOsoopy  wera  eidiibited.  J.  Barrow,  Esq., 
praaidant,  in  tha  chair. 

The  président  stated  that  the  object  of  the  meeting  was  to  croate  a 
taato  for  tha  study  of  microsoopy,  to  show  the  work  of  the  members, 
and  to  giya  some  idea  of  the  pleasure  the  microscopist  enjoys.  He 
S»Te  aahort  address  on  **The  life-History  of  Fems,"  showing  tha 
▼aine  tha  mieroaoopa  had  been  in  defining  thair  organisation. 

Ht.  Aylward  exhibitad  with  Beade's  prism  yarioua  Diatoms,  two 
'fBaSl  aquariums  oontaining  animalcula,  a  numbar  of  trays  of  f ora- 
nuaifara,  Ao. 


Mr.  Armstrong. — ^A  séries  of  insecte  moanted  whole,  a  number  of 
slides  of  yarious  parts  of  insecte,  some  human  anatomical  préparations, 
and  a  number  of  micro-photographs. 

Mr.  Hope. — ^A  number  of  fems  and  miscelUneous  slides. 

Mr.  Chaflers. — Sections  of  mollusca. 

Mr.  Hyde. — ^Yegotable  ontioles. 

Mr.  Jackson. — A  séries  of  seeds,  and  a  number  of  fems  showing 
fructification. 

Mr.  H.  C.  Armatrong.^-A  number  of  oorallines,  scales,  fora- 
manifer,  Ao. 

Mr.  Armstrong  exhibited  with  the  gas  microscope  a  number  of  slides 
of  Diatoms,  insecte,  parasites,  &c.  ;  also  by  oxy-hydrogen  lantern, 
mioro-photographs  taken  on  Dr.  Maddox's  principle.  This  was  ex- 
oeedingly  successful,  and  added  oonaiderably  to  the  interest  of  the 
meeting. 

The  président  then  raad  the  list  of  papers  for  the  présent  quarter. 


LEEDS  FHILOSOPHICAL  AND  LITEBABT  SOCIETT. 

The  second  of  the  course  of  Christmas  aftemoon  lectures  in  connec- 
tion with  the  aboyé  society  was  giyen  on  the  13th  inst.,  by  Mr.;Henry 
Denny,  A.L.S.,  the  respected  curator  of  the  muséum.  His  subject  was 
**  The  Transformation  of  Insects,"  and  on  tlûs  Mr.  Denny  diaooursed 
for  about  an  hour.  There  was  a  fair  attendance,  induding  Dr.  Heaton, 
the  président  of  the  society. 


DUBLIN  NATUBAL  HISTOBT  SOCIETT. 

Thb  nsual  meeting  of  this  society  was  held  on  January  5th,  in  th® 
Boyàl  Iriah  Academy  House,  Dawson-Btreet,  William  Andrews  i 
Esq.,  y.P.,  in  the  chair.  After  the  usnal  business  was  disposed  of, 
Mr.  Andrews  read  the  foUowing  paper,  "  On  the  Inhabitants  of  the 
Bock-pools  and  Cayes  of  Dingla  Bay,"  during  the  reading  of  which 
the  chair  was  occupied  by  Bey.  Professor  Haughton. — ^When  oontem- 
plating  the  hoat  of  obaeryations  that  natnrally  would  présent  them- 
selyes  for  the  paper  of  this  eyening,  **  Notes  on  the  Inhabitants  of 
Bock-pools  and  Cayes  of  Dingle  Bay,"  the  sélections  would  be  so 
yaried  and  extensiye  that  many  eyenings  would  be  occupied.  I 
therefore  will  coufine  myself  to  a  few  of  the  most  remarkable  of  those 
beautifnl  tribes  of  sea  anémones  or  class  zoophytes,  which  oarefal 
investigations  haye  noted.  From  the  entrance  of  Dingle  Harbour, 
both  easterly  and  westerly  in  the  bay,  are  a  aeries  of  cayes  and  rooky 
ledges  or  islets,  exposed  at  low  tides.  The  caves  are  more  or  lésa 
deep  and  tortuous,  and  their  examinations  are  difficult  to  attempt 
from  the  constant  preyalenoe  of  westerly  winds,  whioh  generally  send 
a  rolling  swell  through  them.  The  innumerable  and  brilliantly- 
ooloured  objecte  of  animal  life  that  hâve  exiateuoe  there  cannot  easily 
be  seen  in  their  developed  beauty  but  at  low  tides,  and  many  at  only  the 
lowest  springs.  It  was  therefore  that  during  those  equinoctial  low 
tides,  in  the  month  of  Ootober,  1868,  that  I  waa  enabled  folly  to 
appreoiate  the  conntless  forms  of  interest  that  everywhere  preaented. 
I  shall  now  merely  give  a  few  extracta  from  my  notea. 

Anthea  eereus. — The  two  yarietiea  occur  most  abundantly  in  Dingle 
Harbour,  attaohed  to  Zostera  marina  and  Chordafilum.  The  deep-noaed 
Pipe-fish  (Syngnathun  typhle)  was  noticed  to  feed  on  the  young  state  of 
anthea,  and  the  grey  mullet  alao  feeds  on  the  f ull  grown.  Anthea  ia 
also  attaohed  to  rocks  at  the  entranoe  of  the  caves.  Aipta^ia  Cotiehii. — 
In  a  large  and  beautiful  cave  westerly  of  Dingle  Harbour,  when 
ooUecting  fine  apecimens  of  the  spongo  Pachymatisma,  I  was  surprlaed 
at  the  singnlar  appearance  of  this  actinia,  so  nearly  allied  to  Anthea. 
It  was  at  an  extremely  low  tide,  and  the  Pachymatisma  was  barely 
covered  by  the  water,  but  in  most  instances  Pachymatisma  was  many 
feet  below  the  surface — ^in  fact,  the  sponge  in  that  locality  ia  not 
attainable  bnt  at  the  loweat  tides.  Attaohed  to  the  rocks,  near  the 
sponge  waa  the  Aiptasia,  in  aperfeot  state  of  expansion.  The  tentadea 
as  fignrad  in  GkMse,  are  perfeot  ;  the  oolour  of  the  oolnmn  was  more 
rud^  brown.  fifasrortia,  sphyrodeta,  roseat  and  venusta  wera  found 
in  pools,  the  two  latter  also  seen  attaohed  to  the  face  of  rocks  in  caves 
at  low  tides.  The  rocks  known  aa  the  Banaghrees,  and  thoae  near 
Coosavonghala,  are  rich  in  marine  productions,  but  they  can  only  be 
explored  by  boats  in  moderato  weather.  Sagartia  miniata, — Surface  of 
rodES  in  little  pools.  Sagartia  troglodytes, — East  side  of  Dingle  Har- 
bour, rocky  pools,  imbedded  in  sand.  Sagartia  parasitiea, — ^At  a  yary 
low  tide  in  one  of  the  deep  caves,  brought  up  by  means  of  a  small  dredga 
net  from  a  dapth  of  4  to  6  ft.  It  is  weU  desoribad  and  fignrad  by  CkMsa. 
It  is  a  western  species,  and  among  the  instances  of  Mediterraneaa 
forms  that  are  met  with  at  this  part  of  the  ooast.  Aetinolohia 
dianthtLs, — ^At  low  water  along  its  range,  attaohed  to  the  rocks,  I  saw 
most  abundantly  this  beautiful  Actinia.  Adamsia  palliata.— Taken  np 
in  deep  water  close  to  the  oliffii,  whera  those  la^  rocks  are  off  the 
oliflEi,  oaUad  tha  Smoothing  Iron.  I  suspect  that  Adamsia  is  to  be  found 
on  several  species  of  Buooinnm.  I  observed  a  species  on  Purpura 
lopiUut,  and  a  yary  pratty  form  taken  up  in  forty  fathoms  on  NoHea 
nitida,  Aeiinia  mesembryanihemwn  ooonrred  in  soma  abundaaoa, 
partioularly  tha  green  and  yaried  spottad  yarietias,  mostly  attaohed 
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to  the  faoe  of  the  rooks  and  at  tbe  xnargixis  of  the  cayes.  Where 
retractile  I  oonld  scaroely  know  the  différence  beiween  some  of  the 
green  yarieties  of  Sagartia  chrysosplenium^  both  being  of  nearly  tbe 
BBxne  sbade  of  pale  green,  and  with  dotted  lines  of  wbite.  I  did  not 
Bee  forma  ezpanded  I  conld  identify  as  Sagartia  chryaospleniwn, 
Tealia  crassicomis. — Tbis  beantifnl  Bpeci^s  was  not  uncommon  in  the 
caves,  and  on  rockyreefs  outside  tbe  caves.  Some  large  and  beantifnl 
Tarietiea  were  noticed  near  Fort  del  Ore,  Smerwick  Harbonr.  I  bave  a 
perfeot  recolleotion  of  noticing,  and  indeed  noting,  a  beantifnl  Bx>ecie8 
of  CeriantbnB,  similar  to  Uoydii,  in  mnddy  receases  on  tbe  west  Bide 
of  Smerwick  Harbonr.  A  Stompbia,  agreeing  with  Gosse's  fignre  of 
Stomphia  Churchiœ,  with  exception  that  the  colonr  of  tbe  rim  of  the 
disk  was  a  bright  pnrple  or  carminé  lake,  was  taken  np  in  deep  water 
(40  fathoms),  attached  to  a  stone. 

I  may  bere  introdnce  that,  while  notioing  Bome  singnlar  spocies  of 
ova  that  were  numeronaly  congregated  and  attached  by  pedicels  to 
the  sides  of  the  rocks,  and  also  on  detached  stones  (ova  of  Purpura 
papillus),  my  attention  was  stmok  with  a  pretty  ooral,  whioh,  on 
minntely  examining,  I  snpposed  to  be  dead  spécimens  df  Caryo- 
phyllia  Smithii.  At  tbe  yery  lowest  ebb  that  oconrred  during 
tbe  tides  of  Ootober,  1868,  I  in  yain  aonght  on  the  faces  of  tbe 
rocks  and  in  the  pools  for  Caryophyllia  SmitMit  bnt  I  was 
rewarded  by  meeting  that  yery  beantifnl  coral  Bal<inophyUta 
regia,  It  was  in  the  recesses  of  a  rooky  pool  barely  covered  with 
water;  it  oonld  not  be  extrioated  it  yras  so  imbedded.  On  tbe  foUow- 
ing  day  I  again  yisited  the  spot,  proyided  with  a  heayy  hammer  and 
obisel,  to  force  off  some  of  the  rook.  The  tide  had  fallen  to  its 
greatest  extent  the  preyions  day,  and  the  Balanophyllia  was  not  after 
within  reach.  On  the  doseet  examination  I  conld  neither  discovor 
Caryophyllia  Smithii  nor  tbe  little  ooral.  In  the  month  of  Angnst 
last  I  dredged  Caryophyllia  Smithii  in  tbe  liying  state  in  52  fathoms. 
I  am,  tberefore,  folly  confirmed  in  the  yiew  that  it  is  a  deep-water 
species.  In  tbe  Natural  History  Review  for  April,  1859,  Dr.  £.  Peroe- 
yal  Wright  expressed  snrprise  that  Thompson  shonld  baye  recorded 
Cyathina  {Caryophyllia)  Smithii  taken  on  the  Nymph  Bank,  oft 
Waterford.  *'  Tbis,"  be  says,  **  1  regard  as  rather  a  étrange  locality, 
neyer  baving  dredged  them  in  deep  water,  and  my  own  expérience 
and  that  of  Mr.  Gosse  wonld  go  to  prove  that  it  oocnrs  at,  or  near, 
low  water  rocks  adhering  to  the  perpendicnlar  sides  of  rock."  At  the 
entrance  of  Dingle  Bay,  in  npwanis  of  50  fathoms,  this  beantifnl  coral 
was  dredged,  and  I  obtained  nnmerons  fragments  of  the  same  ooral 
among  fine  sbelly  sand  in  60  fathoms.  I  am  glad  to  find  its  deep- 
water  tendency  confirmed  by  Mr.  Jeffrey  s,  for  since  the  paper  I  gave 
on  the  15th  Noyember  last,  at  tbe  Boyal  Dnblin  Society,  in  which  I 
allnded  to  the  deep-water  sonndings  where  I  had  obtained  Caryo- 
phyllia, Mr.  Jefteys,  in  bis  report  of  the  deep-sea  dredging  expédi- 
tion in  H.M.S.  Porciipine,  given  in  the  jonmal  of  science  Nature^ 
of  2nd  Deoember  last,  states  that  be  bas  dredged  it  in  110  fathoms, 
abont  40  miles  off  Talentia. 

Snch  new  faots  baye  been  bronght  to  light,  and  old  ideas  dispelled, 
that  it  is  to  be  hoped  that  Goyemment  may  in  tbe  oonrse  of  this  year 
again  enable,  with  improved  appliances,  the  same  men  of  science  to 
proBeonte  fnrtber  inqniries,  for  the  resnlt  of  snch  expéditions  mnst 
eyer  bie  regarded  with  intense  interest.  As  I  baye  ohiefly  allnded  to 
the  Bea-anemones,  I  may  mention,  when  speaking  of  Stomphia  as  a 
deep-water  speoies,  I  met  another  form  in  the  same  sonndings — yiz., 
among  small  stones  and  where  Nullipora  compressa  was  abnndanfc, 
whioh,  when  brought  np  and  placed  with  other  animais  in  a 
bncket  of  water,  I  oonld  not  bnt  observe  its  remarkable  featnres.  It 
was  attached  to  a  fiât  stone,  and  had  tbe  appearance  of  a  colnmn, 
partially  encased  in  a  lobed  tnbe.  It  did  not  long  remain  in  that  state 
for  examination,  and  it  contracted  to  a  most  nndefined  form  in  epirits. 
In  seeking  références  that  might  lead  to  some  approximating  charao- 
teristic,  I  fonnd  none  so  nearly  similar  as  tbe  Capnea  sanguineaj 
described  by  the  late  Professor  Edward  Forbes,  in  the  Ânnals  af 
Ifatural  History,  vol.  vii.  page  81,  captnred  in  Angnst,  1840 — 
*'  Habitat,  deep  water,  Irish  Sea,  occnrring  among  Millepora."  Pro- 
feesor  Forbes  fnrtber  states  that  where  the  Capnea  was  dredged,  the 
Bea-bottom  was  chiefly  Millepora.  What  is  this  MiUepora  of  the  Irish 
Sea  ?  It  is  certainly  a  deep-water  species,  a  stony  coral  formed  by 
hydroid  animais,  and  related  to  the  tabulate  Madrépores,  and  is  nearly 
allied  to,  and,  indeed,  considered  identical  with  Millepora  ald^^mis  of 
linnsens.  Thns,  the  animais  of  this  Millepora,  whioh  I  obtained  in  the 
living  state,  are  tme  hydroida,  and  similar  to  those  which  form  the  struc- 
ture of  Po<dllopora.  We  are  wellaware  that  the  growth  of  those  corals 
which  form  ooral  reefs  of  solid  stone  is  entirely  confined  to  warmer 
régions,  their  extensions  being  almost  limited  to  within  a  few  degrees 
of  the  tropios.  With  regard  to  the  depths  at  which  the  animais  of 
corals  exist,  bat  few  seem  to  bave  nnderstood  the  extrême  depths  in 
whioh  those  hydroids  and  polyps  are  in  active  life.  Sir  Charles  Lyell 
mentions  the  several  gênera  of  coral  that  are  littoral  and  snb-littoral, 
and  that  the  distribution  of  partionlar  species  in  regard  to  the  depths 
of  water  in  which  they  grow  is  remarkably  nniform.  Aceording  to 
Darwin,  reef-bnilding  oorals  rarely  live  at  a  depth  exoeeding  120  ft., 
althoogh  it  bas  been  ahown  that  some  speoiea  of  ooral  haye  been 


obtained  at  depths  of  900  ft.  In  temperateclimàtes  it  is  stated 
that  snch  species  as  CaryophylUa  Smithii  are  snb-littoral.  Dr.  A.  K. 
Bell,  late  Surgeon  United  States  Navy,  wbo  bas  written  on  Protozoa 
and  on  Coral  polyps,  says  that  living  coral  polyps  always  work 
npwards  towaids  the  light,  and  that  they  oannot  exiat  at  a  grealer 
depth  than  thirty  fathoms.  Their  pecnliar  office  seema  to  bave  been 
to  plant  themaelvea  on  snbmarine  élévations,  and  build  them  np  to  the 
anrface  of  the  water." 

Profeaaor  Macaliater  read  a  paper  "On  the  Mode  of  Growth  of 
XJnivalved  Sbella,"  giving  it  as  the  resnlt  of  bis  observations  that 
nnivalves  grow  aceording  to  a  definite  law,  and  that  we  conld  matbe- 
matically  calcnlate  tbe  relations  of  tbe  parts  of  thèse  sbella. 

The  Bev.  Dr.  Hanghton  read  a  paper  "  On  the  Geometrical  Classi- 
fication of  Muscles." — Beferring  to  Borelli's  old  olaBaification,  be 
made  several  altérations  in  it,  adding  to  it,  among  others,  the  olass  of 
mnsdea  whose  fibres,  thongh  straight  Unes,  yet  oonjointly  make  skew 
surfaces. 

GLASGOW  PHÏLOSOPHICAL  SOCIETY. 

CHXICICAL   SECTION. 

Thb  ordinary  meeting  of  this  section  was  beld  on  the  evening  of 
Tnesday,  Dec.  2lBt,  1869,  Dr.  Wallace,  F.B.S.E.,  one  of  the  vice- 
présidents,  in  the  ohair.  Several  new  aseoeiates  were  balloted  for 
and  admitted. 

Mr.  W.  B.  Hntton,  mannfactnring  ohemiat,  read  a  paper  "  On  the 
Chemistry  of  Coal-Smoke." — ^The  anthor  glanoed  at  the  snbject  both 
in  its  sanitary  and  its  eoonomieal  aspects  ;  and  then,  in  order  that  the 
soientifio  prinoiples  involved  in  the  prévention  of  smoke,  and  in  tbe 
complète  ntilization  of  the  beating  power  of  raw  ooal,  might  be  pro- 
perly  nnderstood,  be  gave  an  analysis  of  best  Wisban  coal,  one  of  tbe 
finest  kdnds  of  fuel  in  Sootland.    It  wa»  as  follows  :— 

Water       2  8 

Snlphnr    04 

Volatile  matter   369 

Fixed  Carbon 56*3 

Ash  3-6 

1000 

TOLATILB  MATTSB. 

Carbon      140 

Hydrogen    6*0 

Oxygen     15*9 

Nitrogen 1*0 
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In  the  ordinary  oombnstîon  of  coal.  black  smoke,  and  tberefore  soot* 
is  only  prodndble  from  the  volatile  matter  of  the  ooal,  the  fixed  car- 
bon,  ash,  Ac,  being  incapable  of  generating  smoke.  The  value  of  a 
fuel  as  a  generator  of  beat  is  estîmated  aceording  to  the  amoant  of 
Carbon  and  hydrogen  présent  in  it.  As  ordinarily  nsed,  ooal,  doring 
its  combustion,  gives  rise  to  many  onrions  oompounds,  indnding  car- 
bonio  oxide,  cairbonio  acid,  watery  vaponr,  ammonia,  snlphnrona  and 
sulphnrto  acids,  and  varions  hydrooarbonB,  some  of  the  paraffin  sériée, 
and  others  of  the  naphthalin  séries;  and,  as  they  are  volatile  when 
liberated,  they  rise  into  the  atmosphère  and  form  the  mixtore  known 
as  coal-Bmoke.  This  matériel  diffère  in  its  properties  and  composition, 
aceording  to  the  composition  and  mode  of  bnming  the  ooal  ;  but,  in  ail 
cases,  Booty  carbon  and  moisture  are  abnndant,  the  former  espedally 
ao  in  black  smoke.  Bnt  blaok  smoke  is  soot,  and  is  the  resnlt  of  tbe 
imperfeot  combustion  of  tbe  ooal,  and  even  of  its  wastefnl  nse.  Mr. 
Hntton  then  went  on  to  examine  soot  in  its  chemical  aspects,  and  ex- 
plained»  in  détail,  how  the  differenee  of  température  in  a  fnmace  or 
domestic  fire  régulâtes  tbe  composition  of  the  volatile  matters  of  soot. 
The  composition  of  London  aud  Glasgow  soot  waa  Bhown  in  a  table, 
of  which  the  following  is  a  oopy. 

Analtbis  op  Soot. 

London.  Olatgow. 

Carbon    5318  36-7 

Tar  and  oU 1800  150 

Ammonia     l'75  2*8 

Potash 0-20  Q'3 

Soda 0-34  03 

Lime    "100  0*8 

Magnesia    0*30  trace 

Phosphate  of  lime  and  alumina   2*08  3*2 

Iron 0-40  0*7 

Sulphuric  acid 4*60  79 

Chlorine  traoe  ......  0*4 

Sulphocyanogen 0'25  none 

Carbonioacid 0*70  traoe 

Sand    14-40  257 

Water 2  80  7*2 


10000 


1000 
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The  axiihor  aaià  he  oonld  g^narantee  tHe  gennineness  of  the  sample 
of  London  Boot;  but  he  was  afraid  that  the  Glasgow  Boot  whioh 
he  had  examined  was  adalterated,  jadging  by  the  large  peroentage  of 
sand  and  water  oontained  in  it.  The  large  proportion  of  snlphnrio 
acid  might  be  acooanfced  for  hj  the  snlphoroaa  qaality  of  the  Sootoh 
Goal,  and  by  the  great  nnmber  of  chemioal  works  in  Glasgow. 
Gennine  Glasgow  soot  onght  to  contain  a  larger  amoant  of  am- 
monia.  Both  samplee  wero  distinctly  aoid.  Whlle  referring  to 
the  Tarions  uses  of  soot,  Mr.  Hatton  montioned  that  a  considérable 
qnantity  was  recantly  shipped  to  tho  West  Indies,  to  be  nsed  there  for 
the  growth  of  sagar-oane.  The  price  is  from  30s.  to  40a.  per  ton. 
Considering  that  soot  rarely  contains  less  than  abont  ^  of  Its  weight 
of  hydrocarbon  componnds,  the  anthor  of  the  paper  prooeedod  to  look 
at  the  production  of  soot  from  a  commercial  point  of  yiew,  and  asked 
if  the  value  of  soot  is  proporfcionate  to  the  evils  resulting  from  the 
production  of  the  material.  Not  more  than  500  tons  are  gathered  in 
Glasgow  per  annnm,  and  the  value  never  exceeds  jB1,000.  Taking  the 
waste  of  fuel,  the  loas  of  the  nitrogen  of  the  coal,  the  destruction  of 
property,  and  the  personal  disoomfort  resulting  from  smoke  and  soot, 
he  found  that  there  was  no  profit,  but  rather  a  great  loss  instead. 
As  a  practical  solution  of  the  "  smoke  nuisance,"  Mr.  Hutton  briefly 
sketched  a  plan  by  whioh  praotically  smokeless  iires  might  be  obtained, 
while  ail  the  volatile  componnds  could  be  separately  oollected,  and  be 
got  in  a  form  fit  for  ntilization.  He  wonld  distil  the  coal  before  burn- 
ing,  atopping  short  the  prooess  of  distillation  at  such  a  stage  as 
wonld  permit  soft  coke  to  be  formed — that  is,  fixed  oarbon  with  a 
snfficient  amount  of  volatile  mat  ter  in  it  to  render  it  slightly  inflam- 
able.  The  other  nsefnl  produots  would  be  ohiefly  omde  oil,  coal>gas, 
and  ammonia.  Assnming,  as  a  basis  of  oaloulation,  2,000  tons  of 
ooal  to  be  used  daily,  that  amount  wonld  yield,  in  round  nnmbors— 

Soft  coke    1,400  tons. 

Crudooil    40,000  gallons. 

Ammoniacal  water   30,000      „ 

Coalgas 6,000,000  onbio  f eet 

Dedocting  the  aah,  the  fixed  carbon  would  be  rednced  to  1,329  tons. 
Mr.  Hutton  caloulated  that  the  coke  and  the  other  products  would 
realize  JS742,  while  the  coal  (at  5s.  per  ton)  and  the  labour,  &o.,  would 
cost  J6600,  leaving  an  apparent  balance  of  j6142,  in  addition  to  ail  the 
other  advantages  which  would  resuit  from  the  complète  combustion  of 
the  fuel.  The  coke  wonld  be  such  a  material  as  would  be  available 
alike  for  domestic  fire-places  and  the  furnaces  of  steam-hoilers,  &o. 

At  the  conclusion  of  the  parer,  varions  members  spoke  in  oommen- 
dation  of  Mr.  Hntton's  views.     In  reply  to  Mr.  Stanford, 

Mr.  Hutton  stated  that  such  coke  as  he  had  anggested  in  his  paper 
could  be  burned  in  the  ordinary  grate,  without  the  expense  or  any 
other  of  the  inconveoiences  attending  the  use  of  the  grate  which  was 
devised  some  years  ago  by  the  late  Dr.  Neil  Amott. 

On  the  motion  of  the  chair man,  a  cordial  vote  of  thanks  was  awarded 
to  Mr.  Hutton  ;  and  the  meetings  of  the  section  wero  adjoumed  for  a 
montb.' 


FOREIGN  ACADEMIES. 


THE  FBENCH  ACiVDEMY. 

Pabib,  Januabt  IOth,  M.  Lionville  presiding. — ^The  correspondence 
inclnded  the  following  communications  :  A  letter  of  thanks  from  M. 
Cornalia,  on  his  élection  as  correspondent.  A  note  from  M.  Chavrard 
on  the  construction  of  aérostats.  The  Report  of  the  Inspecter  of  the 
Seine.  Observations  on  the  Postulâtes  of  Enolid.  A  Beply  from  M. 
FeU  to  the  "  Beclamation  "  of  M.  Gandin  ;  and,  lastly,  an  elementary 
exposition  of  the  atomic  theory,  by  Professer  Williamson. 

M.  Schloesing,  direotor  of  the  École  d'Application  des  Manufactures, 
sent  in  a  note  on  the  analysis  of  the  soluble  matters  found  in  arable  soUs, 
but  M.  Dumas  did  not  give  a  résumé  of  it. 

MM.  Odet  and  Yignon  gave  an  account  of  the  theory  ezplaioing  the 
reaction  whioh  takes  place  in  the  production  of  nitric  anhydride. 

M.  Mecker  sent  in  a  paper  relative  to  the  disease  of  the  vines  at 
the  Cape  of  Good  Hope.  The  vines  hâve  been  attacked  by  an  aoaride, 
whioh  eats  the  rootleta  and  threatens  to  beoome  desperately  destructive. 

M.  CoUln,  of  Alfort,  sent  in  a  memoir  on  a  subject  whieh,  however, 
haa  been  often  worked  ont  before,  vis.,  the  ratio  between  the  weight 
of  the  brain  and  the  weight  of  the  body.  He  has  found  that  even  in 
the  same  species  this  ratio  varies  within  the  widest  limite.  The  cephalio 
mass  is  proportionally  larger  in  small  animais  than  in  large  ones.  In 
the  same  species  the  ratio  varies  inversely  as  the  âge  of  the  individus!. 
The  ratio  in  question  la  far  from  expreasing  the  degree  of  intelUgenee 
cl  the  Tanoua  animais,  and  hence  the  anthor  oondades  that  there  il 
no  relation  between  thj^devriopmentof  the  brain  and  the  development 
of  ita  £aciilties. 
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M.  Bergeon,  in  a  paper  on  the  laohrymal  gland,  aanonncea  quite  a 
new  f unction  for  this  organ.  He  thinks  the  purpose  of  this  gland  is 
the  lubrication  of  the  upper  parts  of  the  respiratory  passages. 

Two  tom-toms  were  exhibited  on  the  table,  and  their  tone  wasidentical 
with  that  of  those  made  in  China.  They  were  manufacture^  by  MM. 
Biche  &  Champion,  under  direction  of  Chinese  artificers.  They  were 
presented  by  M.  Stanislas  Jullien. 

M.  le  Docteur  Bonnafont  gave  an  account  of  his  observations  on 
acute  inflammation  of  the  membrana  tympani,  aocompanied  by  nervt>us 
symptoms. 

M.  Lacaze-Dathiers  continues  his  researches  on  the  morphology  of 
acephalous  and  lameliibranch  moUusks.  In  this  last  commonic&tion  he 
shows  of  what  value  the  anatomy  of  the  digestive  System  is  in 
establishing  a  philosophie  morphology. 

M.  Fremy  stated  some  novel  faots  in  connection  with  his  experi- 
ments  on  nitrous  aoid.  Contrary  to  the  usually  aocepted  view,  he 
says  that  it  may  be  dissolved  in  water  without  décomposition,  pro- 
vided  it  be  there  in  excess.  Boiling  décomposes  the  liquid,  and  nitric 
oxide  is  evolved.  In  treating  nitrite  of  soda  with  sodium  amalgam, 
M.  Fremy  obtained  a  new  substance,  which  appears  to  be  a  new  oxide 
of  nitrogen  with  very  peouliar  properties. 

The  place  of  correspondent  in  the  section  of  Physics,  vacant  by 
the  death  of  Signer  Matteucci,  has  been  given  to  Herr  Dr.  Mayer  by 
40  votes,  against  5  for  Kirohhoff,  1  for  AngstrÔm,  and  1  for  Johnson. 

M.  Becquerel  continues  his  interesting  reeearohes  in  electro^oapil- 
larity,  and  on  the  relation  of  thèse  phenomena  to  vital  proeeases. 

M.  Ed.  Becquerel  deacribed  a  new  battery  of  feeble  power  and  great 
constancy  ;  it  conaists  of  plates  of  zinc  and  amalgamed  zinc  in  a 
solation  of  neutral  sulphate  of  zinc. 

M.  Delaunay  presented  a  memoir  by  M.  Simon  Newcomb,  in  which 
the  author  endeavoars  to  prove  that  Hansen's  notion  that  the  centre 
of  gravity  of  the  moon  belng  différent  from  its  geometrical  centre, 
and  that  the  faœ  tnrned  from  ns  is  therefore  placed  nnder  quite 
différent  conditions  from  the  visible  one,  is  based  on  unsound  data. 


NOTES  AND  MEMORANDA. 
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/      1  From  the  Chêmkol  Jfrnt, 


Metbod  for  Drying  Vegetablè  and  Animal  Substances.— A 
method  recently  adopted  for  drying  vegetable  and  animal  substances, 
consiste  in  filling  a  vessel  half  full  with  fused  chloride  of  caloium, 
poaring  ether  npon  it,  and  then  placing  abdve  it  a  vessel  containing 
the  material  to  be  dried.  The  veasel  is  plaoed  npon  a  glaas  plate,  and 
over  this  a  bell-glasa,  fitting  oompletely  to  its  surfaoe.  The  chloride 
of  calcium  abatracts  the  moistore  from  the  ether,  which  then  con- 
stantly  takes  away  a  new  qnantity  from  the  substance  in  tho  vessel 
above,  until  it  is  quite  dry.  Articles  dried  in  this  manner  hâve  quite 
a  différent  appearance  from  those  from  which  the  moisture  is  removed 
by  the  ordinary  process:  vegetables  retaining  their  naturai  oolour, 
and  animal  substances  their  âasticity  and  flexibility. 

New  Work  on  the  History  of  Chemiatry. — Under  the  title, 
Vortrage  ûher  die  Entwiekelungsgesehichte  der  Chemie  in  den  letzten 
Hundert  Jahren  (Lectures  on  the  History  of  the  Development  of 
Chemistry  doring  the  last  Hundred  Yeara),  Dr.  A.  Ladenburg  has, 
aocording  to  the  éditer  of  the  Zeitêchrift  fiir  Chemie,  edited  a  most 
excellent  oomplimentary  volume  to  Kopp'a  w^-known  Oeechichte  der 
Chemie.  The  work  allnded  to,  says  the  Chemical  News,  is  in  the 
shape  of  fourteeen  leotares  on  the  subject  ;  the  arrangement  isstrictly 
chronological,  and,  beginning  from  Lavoisier,  contains  a  complète,  y  et 
conoiae,  record  of  the  history  of  theoretical  chemistry  up  to  the 
présent  day.  This  work  is  highly  eulogized  by  Dr.  Fittig,  who  wrote 
a  review  of  it  for  the  above-named  periodical. 

The  Oylindrellidfls. — In  the  carrent  nnmber  of  the  Journal  de 
Conchyliologie  there  is  an  important  paper  on  this  family  of  moUuska 
by  Messrs.  H.  Crosse  and  P.  Fischer,  in  whioh  they  argue,  npon 
odontological  gprounds,  that  the  présent  position  of  the  family — viz., 
with  the  Agnathous  group  of  Geophilous  mollusks— cannot  be  main- 
tained.  They  propose  to  place  the  family  among  the  Gnathous  Geo- 
philaa,  next  the  Helicid»  ;  with  the  exception  of  the  gênera  Enealodium, 
Berendtia,  and  part  of  the  genua  Holospira,  whioh  they  placé  with 
Helicidœ  proper.  The  paper  is  an  interesting  one  ;  but  ia  too  long 
and  too  pnrely  teohnloal  to  be  abatraoted  iH  theae  oolitmof. 


SCIENTIFIC  DIARY. 


WEDNBSDAY,  January  IWh. 

Htmterian  Society,  7.30  p.m«  CouaoQ  Meeting.  "  Ciwee  of  In)ury  to 
SknU  and  BriUn,"  bf  Mr.  Corner.  •'  On  a  Caae  of  PopKteal  Aneuziam/' 
by  Mr.  BroWnfield. 
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Epidemiologicol  Soaisty,  8  p-m.  Conocil  MMting.  "On  Choisra  □ 
Senanmbia,"  bv  Staff-Surgeon  Giuin,  oonununicKUd  by  the  Dinstor 
Genaral,  A.M.D. 

Bo;^  Society  of  Lit«nture,  6.30  p.m. 

Heteorolf^iMl  Society,  6  p.m.  Coundl  Meeling.  7  p.m  Ordliwry 
Meeting. 

Sociiat^of  Arts,  8  p.m.     "  On  tha  Conil  and  Pearl  FiiheriN      by  P  L. 


Jevop,  F.R.C.S. 

Sodkl  Science  Anoci&tion,  1  p.m. 
don  of  Crime  Section  on  the  Ui 

THUBSDAY,  20tb. 

Royal  Society,  8.30  p.m.  "On  the  Mecheniool  Perronoaiu»  ot  Logie&l 
Inferenoe,"  by  W.  Stanley  Jbtom.  "  Preliminory  Paper  on  Certain 
DriFtiog  Motions  o(  the  Stois,"  by  R.  A.  Proctor.  "On  Jaoobi'i 
Theoram  respwitiDg  the  Relative  Equilibrium  of  a  RerolnDg  Ellipsoid 
of  Fluid,  and  on  Ivory'i  Di*jo»»ion  of  ths  Thoorem,"  by  I.  Todbunter, 
F.R.S. 

Society  ofAntiquAiÎB»,  a30p.m. 

ynnaïui  Society,  Sp.Di.  "  FJora  of  Iceland,"  by  Prof .  Babington.  "New 
Britiah  Spiden,"  by  Rev.  0.  P.  Cambridge. 

Royal  Society  Club,  6  p.m. 

Chomiail  Society,  8  p.m. 

Sodal  Scieoce  Aesociatioa,  8  p.m.  Teuth  Meeting  of  ths  BeMiOD,  at  (be 
HouHe  of  the  Society  of  Aria,  John  Street,  Adelphi.  P^>er  by  Mr. 
J,  Jonai,  "On  the  beet  msansot  attoining ConcerlAcl  Aotlon  betwwn 
the  Repreeentativea  of  the  Poor  La*  ood  o(  Prirate  Ctiari^  reipec- 
tirely,  «Ith  ipeciol  referenoe  to  the  Poor  Law  Hlante  of  Norember 
20,  1869." 

Numiimatic  Society,  8  p.m. 

Zoal<«ieal  Sodaty,  8.30  p.m. 

Royal  Inetltutioa,  S  p.m.  "On  the  Chemiitry  of  Vegetable  Pmduota," 
by  Prof.  Odling. 

Horreiaii  Sodety.     "On  Pnerperol  FoTer,"  by  Dr.  Wynn  William». 
FRIDAY,  21rt. 

Médical  Tooohen'  Anoci 
William  Allen  Miller, 
by  the  Association  to  Boniider  the  po«eibïl)ty  of  obtalning  ac  moreaaed 
eupply  o(  SubjecU  for  AnatomitSil  Eiamination.  Mémorial  to  the 
Home  Secretory,  Buggeetiog  an  altaratioD  in  the  Anatomy  Aat,  to  be 
lubmitted  to  the  Aesociation.  Mr.  Holmes  will  more— "That  in 
the  opinion  ot  thia  Amooiation,  it  ii  eipediont  that  a  portion  of  the 
Urne  noir  glTBD  to  Lectures  ihould  be  gÎTPii  to  Clus  Eiaminatloni.  " 
Dr.  Sibsoa  irill  move — "  That  the  présent  proposai  for  the  formation 
of  a  combiued  Euuniniog  Board  is  well  wortby  uf  the  beat  considéra- 
tion of  the  Médical  Teaobers'  Anociation  ;  and,  with  a  rlew  to  this 
question  baiog  fiilty  oonddared  at  Ihe  naît  Qeuatal  Meeting,  that  it 
Se  leterred  to  the  Coundl,  for  their  oonsidaration  amd  r^Mtt." 

Ptallologioal  Society,  8.15  p.m. 

Royal  Institution,  9  p.m.     Lecture  "  On  Haie  and  Doit,"  by  Dr.  Tyndall. 

.,1.   ■„      .      . ...     „  "On  Workiog  H««TyGun»andPro. 


Uiiitad  Serrioe  Insbtation,  3  p.m.     "On 

S'  Hitilea,"  by  Capt.  H.  D.  CunniniHiaa 
booge  Hicrowopicol  Society,  S.30  p. 


_  Cbooge . -    . 

Uon,'  by  Mr. 

So<dal  SoieDoe  *~ 


"  On  Spontaoei 
i  p.m.    Standing  Oommittee  <n 


irreocT  to 
laie  of  the  Calcutta  Mmt. 

SATURDAY,  22nd. 
Royal  Botauic  Society,  3.1S  p.m. 
Royal  Inatitution,  3  p.m.    "Ou  Metoarolc«y,"  by  Mr.  R.  .Scott. 

MONDAY,  24th. 
tioyal  Geograpbical  Sode^,  8.30  p.m. 
Entomolwical  Sodety,  7  p.m.    Annirenary  Meeting. 
Médical  Society  ot  Loudon,  8  p.m. 
Loudon  Institution,  4  p.m. 

Torquay  Natural  Hiitory  Society,  noon.    "On  Philosophy  (vmu 
in  Histoiy,"  by  Rw.  W.  DamoD,  M.A. 

TUESDAT,  2Sth. 


Bthnological  Society,  8  p.m.  '  "  bu  the  Origin  of  the „ 

gicdty  coniideréd,  by  J.  Bouvick,  Eaq.  "  On  a  Froatier-liae  of 
Ëthnology  and  Oeology,"  by  H.  H.  Howorth,  Vaq.  "  On  the  Nicobor 
Islanders,"  by  O.  H.  AtkinKni,  Eeq. 

Royal  Institution,  3  p.m.  "  Ou  the  Architecture  of  the  Hnman  Body," 
by  Prof.  Humphry. 

WEDNESDAY,  2eth. 

Botdety  of  Arti,  S  p.m.  "  On  the  Modes  ot  Beoding  in  Use  by  the  BUnd, 
and  the  Meani  for  ArriTing  at  Unifin^mity,"  by  Thomas  Aimitage, 

ArdhÏKilodcâl  Anodation,  8  p.  m. 

Oeol«ioal  Sodety,  8  p.m.  "On  the  Croa  of  Norfolk  and  asaodated 
Bëd^"  by  Joseph  Prestirioh,  Eeq.,  F.R.S.,  F.O.S.  "OnthePoeoil 
CarolB  of  the  Sonth  Atutndlan  Tertiary  Depodie,"  by  Dr.  P.  Mortii) 
Dimoao,  F.R.S.,  aeo.Q.a  "  Note  on  a  Teir  lu»  nudetnibed 
Wealden  Tertebm,"  by  J.  W.  Hnlke,  Biq.,  F.R.S.,  F.Q.a 


pi^ug 


bject  of  local 
metëorology  ! 

Stamped  Nuubers. — "R.'s"  idée  ia  agood  ooe.  There  are  diSculties 
in  the  way,  howerer,  We  «ill  see  abcut  it,  ood,  ifpoidble,  comply  with 
"B.'s"'roquest. 

L'HouuE  TRixiTir. — "  H."  shall  be  oommunicated  witli  at  odo&  We 
betleve  the  letCer  vos  sent  by  the  Londou  house,  not  by  the  Paris  one. 

OiLViKic  Birt«BIïa.— We  are  sorry  we  oannot  rotor  "  L.  T."  to  any 
better  work.  Tbe  neweet  battery  Is  one  of  lino,  and  amalgamated  àae 
with  s  UDUttal  sulphate  of  linc  solution.  The  Ledanch<  we  bave  not  yet 
■eeu,  but  bope  te  report  on  neit  week  or  the  week  after. 

Ship's  Loaa. — "  U.  R" — Thanks.  We  feor  you  bare  forgotten  th« 
promise  kÎDdly  made  in  a  reeeut  letter  to  do  us  justice. 

MecHàSIBU  of  Wavis. — "  k.  G.  V.  G." — Purchase  the  Toloma  of 
Report  of  tbe  British  Association  for  1869.  You  will  Oud  the  matterthere. 
Oor  reo.'ion  for  osking  our  astrouomer  ta  deflne  level,  was  that  tbat  would 
simply  bsTa  euded  hia  case.  He  wrote  dreadful  rubbish.  It  ia  idie  to 
reasun  with  mau  of  hia  atamp. 

MiNCHEBIBB  MiCHOSCOPicai.  SociïTT.~-"  W.  J,"— Tho  report  is  to 
hand.  Seod  it  reguloriy  and  nlso  any  notes  or  jottings  relative  to  local 
soienliSc  matter. 

r.ERHAN  AND  FrBNCH  BOOM.— "  R  S.  "—The  Inconreuiauce  of  corn- 
,ng  with  your  wiahe*  wuuld  be  too  great.  Tbe  aame  proposai  haa 
made  befbre,  but  we  could  not  carry  it  out. 

Dublin  Natdrjl  Historv  Sooixti. — "W.  A."  is  Ihaaked  for 
promptiy  retumiug  the  report.  We  should  teel  obliged  if  be  would  aenii 
it  regulsrly  in  future.  Wesre  old  mambers  of  the  Society  and  wisb  it  well. 

BHiaatOS  NaTOBaL  Histobt  Socren.— "T.  W.  W."— Thanks,  3ond 
us  a  note  oocasionally. 

The  Bebudda  Dock.— "J.  H.  D."— Thanks  fer  your  letter.  Itweald 
be  most  useful  to  the  work,  In  connection  wiib  the  notioa  thereof. 

AaTBOHOMi  AB  Leabnt  frou  THE  BIBLE.— We  Wust  "  J.  H."  willnot 
send  us  ocy  (urther  nonsecsical  effouons. 

Sm  W.  Thoksok  V.  Oeoloot.— "  P.  W.  S.  M."— Tbe  prirate  note  hu 
been  receired.  Wa  regret  that  circumstances  prerent  your  contlaniD^ 
tha  oorraspoudenoe  juit  dow.  We  hâte  doubu  of  the  suecess  of  sndi  ik 
Project  as  tbat  you  mention,  but  we  wiih  it  erary  BiooeH,  and  eongra- 
tulate  Uie  proprietors  on  their  sélection.  The  letter  in  this  week'a 
numberfiomau  "Old  SUger"  isby  oneof  the  bast-known  geologist*  ïa 
England. 

pBorEssoR  BaxLBl  A9D  TBI  LEataLATUBl.- "  H.  H.  S."  i(  quite 
ooiTeut  iu  Mb  firststatemeot.  It  was  tbrougha  mère  elip  of  tbe  peu  tbat 
tbe  error  occurred,  We  do  not  see  the  force  ot  Fiofeesor  Hiuley  s  obser- 
Yatiotis  if  tboy  wero  not  direcl«d  to  the  legislators,  though  addressed  to 
working  men.  In  regard  to  tbe  ethnologieal  point,  ws  reassen  our  poal. 
tion.  "  U.  H.  S."  says  Profeaaor  Huxley  gare  the  faot*.  If  so,  and 
"  H.  M.  8."  will  favour  us  with  tbem,  we  wUI  be  mosl  happy  to  nublish 
them.  The  aubjeot  i*  one  to  whioh  we  hare  giren  some  attention,  but  wa 
shall  be  glad  to  recelre  turther  llght. 

"Ta*  Univibs*."— Messia.  Blacicie are  thonked.  Webope  weshallbo 
able  to  farour  them  at  the  time  mention  éd. 

ZooLOQlOAL  SooiBll.— Our  oorrapondent'H  letter  hos  been  receireil. 
The  oddress  eholl  be  ohanged.    Yea.    We  shall  be  glod  of  an  oooadonal 

Qalvakombtir  as  a  Tnr  or  iMTBHBrti.- "Copper-wire."— Yea, 
within  certain  bmite.  Not  ot  muoh  praotlcal  ralue,  howerar.  One  oeil 
will  produoe  as  muoh  deflection  as  100.  If  nslug  a  single  oeil  llke  tli« 
'""'"  '     -        -    -      '      iigo  the  sine  sllghtly,  tho  degree  of  the  di  " 


irougbly,  tha  deflection  «Ul 


bichromate,  you  Srel 

Uon  will  b«  sligbt.     If  n 
be  qulck  and  eitended. 

"JODBHAL  DE  COHOBTLtOUKUE:"- "  T.  G.  P."— Just  to  hand  ùt  W« 

go  to  prees.    Much  obliged  to  you, 

E.  O.  SUEDLKT.— Your  remittonceoffiie  shillings  In  stAmpsie  tohand. 
This  prépaya  to  No.  73. 


OUR    NEW_yOLUME. 

WilÂ  a  tiew  io  meel  ihe  exlending  requireaentt  itf  Ihis  Journal,  tee 
iavepermaiitKtli/eiilarffe(lScïBSTmcOnvioii,aiid  kaee  iiilnulwed 
varioKt  itnproBematU  ntçgettid  by  lAt  exptrienee  j/ained  rfurwj  lie 
prvduelio»  o/thejinl  lieo  folumei.  Mau  *m  atk  Subteribert  io  rtmimd 
U«te  ^  their  Seientifie  Jriemk  vlw  art  not  alrtady  in  iie  kabit  of 
r^fularfy  ptireiàtinff  ScixNimc  OrimoH,  that  ih  commeneement  t^ 
tiepreieni  FolwMprtseni*  ttverr/awmfableopporiMMitflo 
Subteribirt. 


Jaa.  26,  1870.] 
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WEDNE8DAY,  JANUAEY  26,  1870. 


PEOPESSOB  TYNDALL  ON  HAZE  AND  DUST. 

|HE  éloquent  lecture,  wbich  Dr.  Tyndall  delivered 
before  the  Boyal  Institution  on  Friday  night  last, 
and  wbich  was  listened  to  throughout  bj  a  bril- 
liant  and  attentive  auditorj,  will  be  foond  verj 
fnllj  reported  in  our  pages.  But  admirable  as 
was  tbe  deliveiy,  and  ingénions  and  snccessfnl  as  were  tbe 
ezperiments  wbich  accompanied  tbat  lecture,  we  tbink  tbat  it 
did  not  cariy  conyiction  borne  to  tbe  minds  of  ail  tbose  wbo 
listened  to  it.  Dr.  Tyndairs  arguments  are  usually  so  cogent, 
and  bis  démonstrations  are  so  couTincing,  tbat  we  seldom  find 
reason  to  besitate  in  aocepting  tbe  generalizations  be  lajs  down  ; 
bat  on  tbe  occasion  in  question  be  formulated  sucb  grave 
propositions,  and  to  our  minds  supported  tbem  so  im- 
perfectly,  tbat  we  mnst  own  to  leaving  tbe  lecture  théâtre 
in  a  very  sceptical  frame  of  mind,  and  with  tbe  impression 
eitber  that  tbe  lecturer  bad  not  fully  tbongbt  ont  tbe 
serions  problème  wbich  he  set  bimself  to  solve,  or  tbat  tbe 
narrow  limite  of  tbe  time  placed  at  bis  disposai  did  not  suffice 
to  enable  bim  to  advanoe  ail  tbe  arguments  wbich  be  would 
bave  otberwise  adduced.  In  tbe  bope,  tben,  tbat  tbe  second 
alternative  supposition  may  prove  to  be  tbe  correct  one,  and 
tbat  Dr.  Tyndall  will  bimself  belp  to  ligbten  onr  darkness,  we 
venture  to  express  a  few  of  the  reasons  wbich  occur  to  us  as 
jnstifying  our  dissent  from  tbe  condusionB  stated  on  Friday 
nigbt  last. 

By  means  of  tbe  electric  ligbt,  Dr.  Tyndall  showed,  wbat  of 
course  every  one  wbo  bas  watobed  a  sunbeam  passing  tbrough 
a  slit  in  a  shutter,  and  dancing  its  thousand  motes  in  the  ligbt, 
mnst  bave  known  already, — viz.,  that  tbe  air  we  breatbe,  and 
wbich  seems  so  clear  and  Boempty,is  really  heavilyladen — ahnost 
packed — with  minute  partides.  But  he  went  further  tban 
tbis.  He  asserted  (1)  tbat  thèse  particles  are  organic;  (2) 
tbat  they  are  tbe  germs  of  plants  like  tbe  yeast  and  sucb-like 
fungi  ;  and  (3)  that  they  are  the  means  by  whioh  épidémie 
diseases  are  propagated.  Each  and  ail  of  thèse  propositions 
appear  to  us  incapable  of  being  proved  ;  and  we  bope  tbat 
Dr.  Tyndall,  with  that  love  of  fair  reasoning  wbich  eba- 
racterizes  bim,  will  pardon  our  attempt  to  show  how  tbe 
arguments  brought  forward  in  their  support  are  open  to 
fallacy. 

One  of  tbe  most  beautifnl  ezperiments  tbat  we  bave  ever 
witnessed  was  that  in  wbich  Dr.  Tyndall,  placing  a  smokeless 
flame  undemeath  tbe  beam  of  tbe  electric  lamp,  caused  an 
appearance  like  tbat  prodnced  by  buge  volumes  of  black  smoke 
passing  in  wreaths  through  tbe  be^m.  It  is  to  the  mode 
of  ezplaining  tbe  phenomenon  tbat  we  object.  Dr.  Tyndall 
said  tbe  beat  of  tbe  flame  destroys  the  particles  ;  there  is  thus 
left  in  this  particular  part  of  the  beam  no  particles  to  reflect 
tbe  ligbt  to  our  eyes — bence,  black  spaces,  patches  of  notbing- 
ness,  like  tbe  darkness  of  stellar  space,  are  prodnced  ;  and  this 
is  wbat  looks,  by  comparison,  like  smoke.  Further,  said  he, 
the  particles  having  been  destroyed  by  tbe  beat  mnst  be 
organic.  Now,  we  do  not  go  into  tbe  question,  which  afber 
ail  may  yet  be  raised,  as  to  wbether  it  may  not  be 
possible  to  affect  tbe  ligbt  falling  on  tbe  molécules  in  sucb 
a  manner  as  to  prevent  the  particles  becoming  luminous. 
Conceivable  conditions  of  polarization  suggest  tbemselves.  But 
this  by  tbe  way.  We  would,  bowever,  ask  Frofessor  Tyndall 
how  be  can  imagine  tbat  tbe  beat  produced  from  a  flask  of 
boiling  water,  wbich  be  allèges  equally  produces  thèse  black 
volumes,  could  possibly  destroy,  in  a  moment  of  time,  ail  tbe 
particles,  even  assuming  tbem  to  be  organic,  wbich  lie  above 
it  in  the  beam.  Is  sucb  a  tbing  conceivable  P  Is  it  not  tbe 
case  ibat  a  great  bulk  of  recognissed  organic  germs,  not 
only  are  not  destroyed  by  water  at  212°,  but  are  not 
even    devitahzed    by  a   much  higher    température  P     We 


apprebend  tbat  this  is  so,  and  tbat  it  materially  weakens 
Dr.  Tyndall's  view.  But  there  is  a  further  point  of  inquiry. 
Multitudes  of  ezperiments  bave  been  made  by  drawing  air 
through  cotton  wool  and  other  materials,  and  examining,  both 
optically  and  cbemically,  tbe  déhria  thus  coUected,  and  tbe  resuit 
of  sucb  observations  is  tbis,  tbat  a  great  proportion  of  thèse 
particles  are  inorganic.  If  tbis  be  so,  and  tbat  thèse  cannot  be 
destroyed  by  tbe  beat  applied  in  Dr.  Tyndall's  ezperiments, 
how  comes  it  tbat  they  do  not  reflect  light,  and  so  prevent  the 
smoke-like  blackness  P  Ail  thèse  things  appear  to  us  to  mili- 
tate  seriously  against  Dr.  Tyndall's  opinions. 

As  to  Dr.  Tyndall's  second  proposition — ^viz.,  tbat  thèse 
organic  particles  are  the  germs  of  fungi,  the  statement  is,  we 
fear,  altogetber  devoid  of  proof.  Indeed,  observations  sucb  as 
tbose  of  Pouchet,'  Joly,  Musset,  Mantegazza,  and  others,  ail  go 
to  show  tbat  tbe  germs  of  many  of  tbe  lower  vegetable  organ- 
isms  which  are  familiar  to  botanists,  are  not  présent  in  the  air 
generally.  Notbing  short  of  very  exact  microscopic  observation 
could  prove  tbis  point  absolutely,  and  we  bave  heard  of  no 
sucb  testimony  from  Dr.  Tyndall. 

Finally,  as  to  the  tbird  condusion,  which  Professer  Tyndall 
laid  down  with  more  tban  usual  emphasis.  Tbe  proposition 
that  thèse  germs  are  the  média  by  which  épidémie  diseases  are 
piopagated,  we  mnst  say  tbat — oontraiy  to  bis  assertion — tbe 
modem  school  of  physic  is  opposed  to  this  idea.  That  certain 
maladies,  as  small-poz,  scarlet  fever,  choiera,  and  sucb-like, 
are  inoculable,  after  différent  fasbions,  no  sane  person  could 
venture  to  deny.  But  the  hypothesis  which  says  tbat  tbe 
contagions  substance  is  a  vegetable  organism,  ratber  tban  a 
minute  particle  of  disorganized  organic  matter,  is  but  an  hypo- 
thesis, and  notbing  more.  So  far  as  it  bas  been  attempted  to  be 
demonstrated  by  Uie  ezperiments  of  Hallier  and  others,  it  bas 
utterly  broken  down  ;  and  tbe  ablest  fungologists  in  the  king- 
dom — Berkeley  and  others — are  distinctly  opposed  to  it,  as  are, 
we  believe,  tbe  more  scientific  of  our  modem  physicians.  Dr. 
Tyndall  urged  really  notbing  in  its  support  beyond  bis  own 
dedared  belief  in  its  tmtbfulness. 

From  wbat  we  bave  said,  it  will  be  seen  wby  we  cannot 
accept  the  three  categorical  statements  made  by  Dr.  Tyndall. 
Ouf  dissent  is  offered  in  no  cavilling  or  captions  spirit,  but  in 
an  honest  désire  for  tbat  method  of  careful  generalization 
which  Dr.  Tyndall  bimself  soably  advocates  and  so  hononrably 
représente  in  tbis  countiy.  We  bave  endeavoured  to  state  the 
facts  dearly,  to  show  tbat  they  do  not  bear  ont  tbe  views 
offered  in  ezplanation  of  them  ;  and  if  we  bave  misinterpreted 
tbem,  or  in  any  way  fallen  into  error  in  our  observations,  we 
sball  be  the  first  to  publisb  our  own  correction  of  them,  sbould 
Dr.  Tyndall  deem  thèse  critioisma  worthy  of  a  reply. 


THE  WEEK. 
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Binée  opaning  this  departmdiit,  we  bave  reoeiTeâ  lo  nmoh  aiiitlenee  from 
friendlj  oorreoMDâenU  in  difrereDt  parts  of  the  world,  thst  we  ère  lad  to 
belie?e  tbat  our  readers  may,  with  Tery  little  trouble  to  themselTes,  aid  os 
in  makins  **  The  Week  "  a  moat  oompreheniive  reoord  of  oforrent  erents  in 
the  sdentiflo  world.  We  therefore  appeal  to  ail  onr  iMends  to  lend  xu,  not 
mereiT  their  "eart,"  bat  their  hands,  aad  to  send  os  aay  week^  "jottings" 
of  interest  relative  to  matUrs  oceorring  in  their  neishbonrhood.  "The 
smalleet  contribution"  will  be  aooepted,  and,  Mriooslj,  the  briefer  and  more 
tene  the  notes  are  the  better.  Seeretavies  of  Moieties,  metmohtan  Md 
proTinoial,  Ubrarians,  coratori,  teotorers,  and  teaohers,  may  aU  do  lomething 
in  their  tnm. 

R.  W.  T.  DYEB,  Professor  of  Botany  in  the 
Boyal  Agricultnral  Collège  of  Cirencester,  bas 
been  elected  to  tbe  Professorship  of  Botany  in 
the  Collège  of  Science  of  Dublin,  and  there  is  a 
very  strong  feeling  among  Dublin  scientific  men  that  South 
Kensington,  in  wbose  hands  tbe  appointment  rests,  bas 
perpetrated  a  job.  The  leading  Irish  journal  is  immensely 
indignant,  and,  so  far  as  we  can  gather  its  reasons — for  the 
oopy  reaches  us  as  we  are  going  to  press — ^not  without  muob 
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joetioe.  We  shaQ  deal  with  the  qaMtion  more  ai  length  in 
oar  nezt;  meantime  we  maj  Btate  that  the  Iriiih  joarnaliat 
aakB  whether  the  text  ia  to  be  applied  to  Ireland — "  Moab  ii 
mj  wash-pot  ;  o^er  E Jom  will  I  caat  oui  my  Bhoe." 

The  vacant  Profedsorshîp  of  Qaology  ia  Kiaf;*8  Collège,  whioH 
we  recently  referred  to,  bas  beeo  filled  ap  by  the  élection  of  Dr. 
P.  Martin  Dancan,  F.R.S.,  to  the  ohaîr.  We  congratalate  the 
anthorities  on  the  sélection  of  Dr.  Duncan  for  the  poat  they  hâve 
gi?en  him  ;  no  more  fitting  candidate  coald  have.been  foand,  and 
▼ery  few,  indeed,  who,  by  their  ability,  industry,  tntorial  power, 
or  long-tried  services  in  the  field  of  geology  are  so  well  qnalided 
for  the  o£^.  Dr.  Danjan  bas  for  some  time  been  one  of  the 
secretaries  of  the  G-eological  Society,  to  whose  Transactiona  for 
years  past  he  bas  commanioated  nnmeroas  original  memoirs. 
It  is  as  a  palœ  >ntologiat  that  he  is  especially  eminent,  and 
perhapa  on  the  anbject  of  foasil  oorals  he  is  the  higheat  fiaropean 
aathority.  For  ail  thèse  reasona,  then,  we  congratalate  tlie 
Coancil  of  the  Collège  on  its  choice,  and  we  congratalate  the 
new  Profossor  on  bis  electîoa  to  the  professorial  chair. 

The  Mathematical  Mastershîp  in  Eing's  Collège,  London, 
vacant  by  the  résignation  of  Mr.  James  Haddon,  M.A.,  has 
been  conferred  apon  Mr.  W.  Angel  Thomas,  who  was  for  font 
years  tator  at  tîie  Soath  Wales  Training  Collège,  and  lately 
nominated  to  an  assistant  ezaminership  in  the  Science  Depart- 
ment. 

P&0FB8SO&  EÔLLIK«B,  who  is  still  pnrsaing  bis  researches  on 
the  hiatology  of  the  Cœlenterata,  has  juat  issued  a  new  part  of 
his  work  on  the  sabject.  This  is  devoted  especially  to  the 
Pennatulidœ. 

The  estimation  of  the  position  of  the  absorption  bands  in 
the  spectram  being  a  matter  of  some  diffioalty  to  the  observer, 
thoae  interested  in*  snch  inqoiries  will  be  glad  to  learn  that 
Mr.  John  Browning,  of  the  Minories,  has  devised  an  admirable 
and  veiy  simple  contrivance  for  the  parpoae,  which  quite  soper- 
sedes  the  Sorby  interférence  scale,  the  micrometer  of  Kirchhoff, 
and  the  more  récent  nitrio  oxide  scale.  Thia,  which  was 
noticed  at  the  last  meeting  of  the  Royal  Microscopioal 
Society,  will  be  described  at  length  and  figared  in  the  fofth- 
coming  nnmber  of  the  Montkly  Microscopieal  Journal,  In  the 
mean  time,  however,  we  may  meatioa  that  the  plan  consiste  in 
throwing,  by  latéral  illamination,  a  bright  Une  (a  beam  from  a 
lamp,  sent  throngh  a  Une  photographed  on  a  glase  plate,  the 
rays  being  rendered  paraUel  by  a  lens)  npon  the  spectram.  By 
means  of  a  micrometer  sorew  the  Une  may  be  made  to  travel 
over  the  whole  of  the  spectram,  aad  thae  the  exact  position 
may  be  read  off  in  nnmbers  of  the  screw.    • 

There  is  still  an  opportanity  for  the  projectors  of  the  Scientific 
Club.  The  '*  AUied  Universitiee  Clnb,"  to  which  we  lately 
called  atteatioa  as  being  likely  to  meet  the  wants  of  those  who 
proposed  a  Scientific  Clab,  is  not,  so  far  as  we  can  see,  suited 
to  scientific  men  generally.  Its  prospectas  is  vagoely  drawn 
np  and  apparently  not  nnder  the  direction  of  any  experienoed 
member  of  the  scientific  world.  It  proposes  to  admit  members 
of  the  recognized  Scientific  Societies  ;  bat  the  Secretaries  do 
not  appear  to  hâve  framed  any  définition  of  the  expreasioa 
"  recognized  Scientific  Society."  Who  are  the  reoognizers,  and 
what  is  the  basis  of  their  récognition  P  This  Clab  is  stiU  in 
embryo,  and  anless  its  éléments  become  a  litUe  less  heterogeneoas 
we  shall  hâve  great  fears  of  its  proving  nltimately  an  abortive 
Bcbeme. 

The  Society  of  Arts  is  bestirring  itself.  This  year  it  is 
more  than  nsaally  active.  In  regard  to  the  Art  workman- 
ship  compétition,  of  which  we  bave  heard  lately,  its  efforts 
bave  not  been  nnattended  with  snccess.  la  response  to  the 
offer  of  prizes  issaed  by  the  Coancil  in  1869,  one  hnndred  and 
forty-three  spécimens  bave  been  received  for  compétition  in  the 
varioas  sabjects  for  which  the  prizes  bave  been  offered.  Thèse 
articles  wiU  shortly  be  arranged  for  exhibition  in  the  Bociety's 


Great  Boom.  The  Oonnoîl  proposes  also  to  hold  an  Edaca- 
tional  Conferedce  in  the  early  part  of  Febraary.  The  parti- 
cnlars  wiU  appear  in  a  snbseqaent  namber  of  the  Society'e 
Journal, 

Ik  the  Facnlty  of  Medicine  of  Paris  M  Bail,  agrégé^  baa 
been  directed  to  give  the  ooarse  of  lectares  ia  pathology  and 
gênerai  therapeatics  in  the  place  of  M.  Laségae,  who  is  oaUed 
away  by  other  dnties. 

Kbbpers  of  Orchid  collections,  and  they  are  not  few  in  this 
coaatry,  will  be'pleaaed  to  hear  of  the  re-discovery  of  tbe 
glorioas  Odontoglossum  Warêcewiezii,  bitherto,  '  according  to 
the  (Jardenerê'  Chronicfe,  kaowa  to  as  only  by  tbe  plate  in 
Beichéabach's  Xenia,  for  which  a  drawing  of  the  ilUreqaited 
traveller  whose  name  it  bears  snpplied  the  materials.  Sioce 
the  appearance  of  the  fignre,  every  botanical  ooUector  visiting 
the  isthmas  of  Ceatral  America  has  searched^aad  aatil  noir 
searohed  invain-rfor  this  plant,  which  is  probably  the  most  beaa- 
tifal  species  of  the  geaas  to  which  it  belongs.  As  the  fortaaate 
fiader  wishes  the  habitat  to  be  kept,  for  the  pressât,  a  pro 
foaad  secret,  there  is  nothing  fnrther  to  commanicate  beyood 
the  intimation  that  living  plants  may  be  expected  in  the  course 
of  the  ensaing  season. 

BuiLDBBS  in  searoh  of  a  new  sione  for  architectaral  parpoeea 
shonld  kaow  that  there  is  some  probability  of  an  importation 
of  stone  from  the  Jnra.  The  BuUder  of  Satarday  says  that 
its  attention  has  been  directed  to  some  spécimens  of  magnesian 
limestone,  exhibited  at  the  Institate  of  Architecte,  by  M.  Paol 
de  Tinaeaa,  proprietor  of  the  qaarries  at  St.  Ylie,  Jara,  France. 
The  stone  is  described  as  very  hard,  and  capable  of  reoeiving  a 
fine  poUsh,  which  renders  it  saitable  for  tbe  shafis  of  oolamas, 
staircase  balasters,  mantelpieces»  and  other  décorative  détails» 
as  well  as  for  ordinary  oonstraotion  of  a  saperior  oharacter. 
The  oost  of  stone  deUvered  in  London  woold  be  abont  3a.  per 
cnbio  foot. 

At  the  meeting  of  the  Boyal  Horticnltaral  Society  yester- 
day  week,  Mr.  Batemaa  annoanced  that  he  woald  give  a  pnse 
of  £5  for  the  best  collection  of  cat  fiowers  of  varietiea  of  Cat- 
tleyaa,  iadigeooas  ia  cool  coantries,  with  the  stipalation  that 
the  fiowers  were  to  become  the  property  of  the  Society,  for  dis- 
tribation  amongst  the  ladies  présent  on  the  day  of  compétition, 
and  which  was  fixed  for  the  first  meeting  of  the  Society  in 
1871. 

OwiNO  to  the  death  of  Dr.  Pfenffer,  the  well-known  ZeU- 
tchrift  fur  rationelle  Medicin  of  Henle  and  Pfenffer  ceases  to 
exist.     It  lived  for  a  qaarter  of  a  oentnry. 

Shocks  of  eartbqaake  bave  receatly  beea  recorded  from 
varioas  parts  of  Europe,  aad  especially  from  Fraace.  It  seems 
that  on  the  night  of  tbe  14th-15th  inst.  shocks  were  felt  in 
varioas  parts  of  Q«rs,  the  Ariëge,  the  Haate*Oaronne,  and  the 
Haate-Pyrénëes.  A  correspondent  writing  from  Oast  (Ariëge) 
says  : — "  An  eartbqaake  lastiag  quite  tweoty  seconds  was  felt 
hère  at  two  o'clock.  It  seemed  to  travel  from  east  to  weat.  It 
soanded  like  a  steam*eagine  with  twenty  waggons.  Fortnnately 
no  injary  was  donc. 

ELECiaiciAVs,  whether  télégraphie  or  médical,  are  likely  to 
find  a  newly-devised  form  of  battery,  known  as  tbe  Ledanché 
(after  its  inventer),  a  very  simple,  constant,  and  cheap  con- 
trivance. It  consists  of  a  poroas  cell  fiUed  with  peroxide  of 
manganèse,  and  plunged  in  a  solution  of  muriate  of  ammonia 
contained  in  an  oater  cell,  in  which  a  bar  of  zinc  is  placed  as 
the  second  élément.  It  is  said  to  be  somewhat  stronger  than 
Danieli's  cell.  We  bave  it  uader  examination,  and  hope  to 
fumish  an  early  report  npon  it. 

Thb  plans  of  the  new  American  flying  shîp,  AffUar,  bave 
been  sabmitted  to  a  thoroagbly  compétent  eogineer,  who^  it  il 
eaidi  has  pronottnoed  favoniubly  npon  theoi. 
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SiGNOB  Cabi.0  D'  Itino  bas  obtained  the  chair  of  clinical 
meâioine  in  the  Universitj  of  Florenee. 

We  welcoine  two  new  journals — one,  the  Food  Journal,  will 
he  edited  by  Mr.  P.  Beavan,  and  will  be  pnblisbed  by  Messrs. 
Johnsoi)  &  SoDB,  of  Holborn  ;  the  other  is  called  the  Journal 
of  Applied  Science,  and  bas  jnst  made  its  appearance.  This 
ifl  edited  by  Mr.  P.  L.  Simmonds,  and  proposes  to  range 
OTer  the  ^hole  gronnd  of  science  applied  to  arts  and  mannfac- 
tnres.  No  better  editor  than  Mr.  Simmonds  conld  be  fonnd 
for  such  a  jonrnal,  as  readers  of  bis  Waste  Products  mnst 
][Dow.  Bnt  is  there  really  a  commercial  field  fot  thèse  periodi- 
cals  P  When  we  hear  of  the  issne  of  new  jonrnals  of  this 
class  we  feel  disposed  to  say,  as  Abernethy  did  when  be  came 
into  a  lecture  théâtre  to  deliver  an  opening  address  to  a 
large  class  of  new  stndents,  "  God  help  yon  ail  !  I  wonder  what 
is  to  become  of  yon." 

We  stated  last  week  that  a  question  had  been  raised  as  to 
the  translation  of  the  last  volume  of  Gmelin's  Chemisiry,  and 
we  are  happy  to  find  a  Tery  satisfaotory  answer  by  Mr.  Henry 
Watts  in  the  Chemical  News  of  Friday.  Mr.  Watts  states 
that  about  200  pages  of  the  conclnding  volume  are  already 
transi  ated  ;  bnt  for  the  remainder  we  bave  to  wait  the  pleasnre 
of  the  Gerroan  editor  and  publishers,  whose  movements  are  not 
▼ery  expéditions.  The  conclusion  was  promised  last  year,  bnt 
bas  not  yet  appeared  ;  when  it  cornes  to  hand,  the  translation 
will  be  completed  with  ail  possible  despatch.  The  much  desired 
index  is  in  progress,  and  a  considérable  portion  is  already  com- 
piled  ;  but  its  completion  must,  of  course,  dépend  on  that  of 
the  work  itself. 

If  we  are  to  believe  the  Médical  Press  (of  Wednesday  last), 
Dr.  Barker,  of  Dublin,  bas  discovered  a  method  of  microecopical 
illamination  which  surpasses  everything  hitherto  attempted. 
We  may  observe  that  our  contemporary's  description  of  the 
method  is  as  extraordinary  as  the  method  itself,  and  is  really 
8o  startling  as  to  be  quite  nnintelUgible  to  us,  We  await 
farther  information. 

The  Lancet  says  that  the  University  of  France  bas  con- 
ferred  several  marks  of  distinction  on  varions  professors  of 
medicine,  on  account  of  the  services  which  they  bave  rendered 
by  their  teaching.  Professors  Charles  Bobin,  of  the  Paris 
Facnlty  ;  Brongniart,  of  the  Institute  ;  Huguier,  Professer  of 
Anatomy  at  the  Scbool  of  Fine  Arts  ;  Combal,  of  the  Mont- 
pellier Facnlty;  Goze  of  Strasbnrg;  Mabit  of  Bordeaux,  ^c, 
bave  been  appointed  offîcers  of  public  instruction,  with  corre- 
sponding  privilèges. 

To  use  a  mild  expression,  a  Yankee  paper  is  gêner ally 
regarded  as  somethicg  embodying  the  antithesis  of  veracity. 
The  following  description,  however,  of  the  great  Sunken  Lake, 
although  from  a  Transatlantic  source,  is  not  without  interest  : — 
"  Tbe  great  naturel  curiosity  known  as  Sunken  Lake  is  sitcated 
in  the  Cascade  Mountains,  abont  75  miles  north-east  of  Jack- 
Bouville,  Oregon.  The  walls  are  2,000  ft.  higb,  and  almost 
perpendicular,  running  down  into  the  water,  and  leaving  no 
beach.  Tbe  depth  is  unknown,  the  surface  is  smooth  and  un- 
rT]£9ed,  and  it  lies  so  far  below  the  surface  of  the  mountain 
that  the  air  currents  do  not  affect  it.  Its  length  is  estimated 
at  twelve  miles  and  its  breadth  at  ten.  Ko  living  man  bas,  it  is 
said,  ever  reached  the  water's  cdge.  The  lake  lies  silent,  still, 
and  mysterions  in  the  bosom  of  the  everlasting  hills,  like  a 
huge  well  scooped  ont  by  tbe  bands  of  genii.*' 

PsoFxssoR  MoLEScHOTT  wiU  delivcr  the  opening  address  at 
the  Turin  University. 

It  is  likely  that  M.  Coquand  will  soon  publish  another 
memoir  on  Spanish  Geology.  Be  is  now  engaged  in  investi- 
gating  the  geology  of  Aragon. 

The  programme  of  the  Social  Science  Association  indndes, 
^6  believe,  everything  in  the  shape  of  homan  inatitationsy  from 


patent  laws  to  prostitution  ;  but  it  bas  never  produced  a  more 
scientific,  and  withal  praotical,  paper  than  that  publisbed  in 
its  last  report  (January  20th),  by  Dr.  Stallard,  '*  On  the  Con- 
struction of  Barracks  in  référence  to  the  Physical  and  Moral 
Improvement  of  the  Soldier."  This  is  a  paper  which  ail 
students  of  Hygiène  shonid  read  with  care.  It  is  an  ad- 
mirable acconnt  of  existing  abuses,  and  of  their  scientific 
remédies. 

Pbofessob  Lyon  Platfaib,  M.P.,  bas  accepted  the  office  of 
Président  of  the  Birmingham  and  Midland  Institute  for  the 
current  year.  In  the  course  of  bis  letter  to  Mr.  Gansby,  the 
senior  Vice-Président,  be  says  : — •*  I  accept  the  office  with 
pride  and  satisfaction.  The  Midland  Institute  was  one  of  tbe 
earliest  institutions  in  the  countiy  to  recognize  the  importance 
which  science  and  art  are  assuming  in  their  relations  to  in- 
dustry.  I  had  tbe  satisfaction  of  joining  with  others  in  giving 
one  gentle  push  to  its  cradle  ;  and  now  that  it  bas  grown  to 
manhood,  it  is  gratifying  to  find  that  tbe  friends  of'its  yontb 
bave  not  been  forgotten.  Express  my  thanks  to  y  our  Council 
for  their  gratifying  nomination  of  me." 

Hebb  Julius  Schmidt  bas  publisbed  a  continuation  of  bis 
reports  on  the  récent  Eartbquakes  in  Greece.  As  Director  of 
tbe  Observatory  at  Athens,  Dr.  Schmidt  bas  capital  oppor- 
tunités of  stndying  volcanic  action,  and  in  bis  Beitràge  eur 
Physihalischen  Géographie  von  Qriechenland  for  1869,  he  bas 
given  tbe  scientific  world  an  account  of  bis  more  récent 
observations.  He  thus  suppléments  the  publisbed  researches 
of  1861  and  1864. 

SiB  Samuel  Baxeb  bas  reached  Kartoum.  Writing  nnder 
date  the  8th  instant,  be  says  : — "  We  bave  arrived  hère  ail 
well.  I  found  that  Gialfa  Pasha,  the  Governor-General  of 
Soudan,  bad  completed  ail  préparations  necessary  for  the  ex- 
pédition, and  we  expect  to  proceed  within  a  week  with  1,000 
soldiers.  We  are  now  getting  our  material  ready,  and  Mr. 
Higginbotham,  the  engineer,  is  coming  up  with  the  remainder 
of  our  forces." 

Db.  Lbthebt's  Quarterly  Beport  on  the  Quality  of  London 
Gas  is  not  without  interest,  and  snggests  many  questions  which 
we  sball  not  raise  just  yet.  As  regards  impurity  he  reports 
that  tbe  gas  of  ail  the  companies,  except  the  Great  Central, 
bas  been  constantly  free  firom  sulphuretted  hydrogen  ;  but  this 
impurity  was  présent  in  the  Great  Central  gas  on  tbirty-siz 
occasions,  and  was  occasioned  by  nnavoidable  causes.  The 
amount  of  sulphur  in  other  forms  than  sulphuretted  hydrogen 
had  fluctuated  to  a  very  large  extent,  for  wbile  it  was  présent 
in  tbe  cannel  gas  of  the  City  Company  to  the  average  extent 
of  only  10*29  grains  per  100  cubio  feet,  that  of  the  Chartered 
Company  contained  23*47  grains  ;  and  in  tbe  case  of  common 
gas  it  rangea  from  an  average  of  only  12*46  grains  per  100  ft. 
of  the  Great  Central  gas  to  19*71  grains  in  tbe  City  gas,  and 
28*73  grains,  24*46,  and  29*94  in  the  Chartered  gas,  atthe  three 
stations  of  Leadenhall-street,  Gray's-inn-lane,  and  Arundel- 
street,  Haymarket.  It  is  apparent,  says  the  examiner,  from 
the  quabty  of  the  gas  supplied  by  tbe  City  and  the  Great 
Central  companies,  that  this  important  impurity  can  be  kept 
below  an  average  of  20  grains  per  100  cnbic  feet  of  gas,  and, 
considering  the  importance  of  tbis  matter,  it  is  désirable  that 
the  référées  shonid  prescribe  without  fnrther  delay  the  «um- 
mum  amount  of  sulphur  allowable  in  the  gas  supplied  to  the 
public.  The  quantity  of  the  third  impurity  (ammonia)  bas 
also  fluctuated  to  a  large  extent  ;  for,  although  it  bas  been 
constantly  absent  from  tbe  City  and  the  Great  Central  gas,  it 
bas  been  always  présent  in  tbe  Chartered  gas,  and  on  seventy- 
one  occasions  this  gas  bas  contained  more  than  the  quantity 
permitted  by  the  référées.  On  six  of  thèse  occasions  the  excesa 
was  in  the  Chartered  gas  in  Amndel-street,  on  nine  occasions 
in  the  same  company's  gas  at  Leadenball-streeet,  on  forty-five 
at  Gray's-inn-lane,  and  on  eleven  in  the  cannel  gas  snpplied  by 
them.    Dr.  Letheby  expresses  his  satiafaotion  at  the  unifonnly 
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good  qaality  of  the  City  Gompany's  gas,  and  also  of  that  of 
the  Great  Central  Company,  ezcepting  when  it  waa  unavoidably 
chargea  with  traces  of  snlphuretted  hydrogen. 

A  MEETING  of  the  leading  agricnltnrists  of  Cambridgeshire 
was  held  at  the  Lion  Hôtel  at  Cambridge  on  Satarday  for  the 
porpose  of  taking  the  preliminary  steps  for  the  fonndation  of 
a  chamber  of  agricalture  for  Cambridgeshire. 

Deputatigns  from  the  Universities  of  Edinbnrgh  and  St. 
Andrews  had  interviews  with  the  Lord  Advocate  on  Satarday 
at  Edinbnrgh,  and  nrged  that  the  Govemment  shonld  take 
measnres  to  improve  the  bnrgh  schools,  so  that  the  stndents 
might  be  better  prepared  for  the  nniversities.  The  Lord  Advo- 
cate said  he  beliered  some  resolation  wonld  be  corne  to  before 
the  meeting  of  Parliament,  and  it  shonld  be  made  known  at  the 
earliest  date. 

We  regret  to  annonnce  the  death  of  Mr.  S.  Broome,  the 
well-known  gardener  of  the  Middle  Temple.  Mr.  Broome  waa 
an  eminent  practical  and  scientifio  gardener,  and  a  Fellow  of 
the  Boyal  Horticaltnral  Society.  He  died  very  snddenly  on 
Satarday  moming. 

The  ladies  are  at  last  to  hâve  an  opportnnity  of  stndying 
anatomy.  How  improving  to  modem  society  the  resnlt  wiU 
bel  Of  conrse,  none  bat  female  snbjects  will  be  dissected. 
Some  difficalties  having  been  thrown  in  the  way  of  the  strong- 
minded  women  of  Edinbnrgh,  the  Scotsman  leams  that  the 
Professors  of  Anatomy  of  two  ont  of  the  other  Scotch  Univer- 
sities  hâve  corne  forward  to  offer  to  the  ladies  the  instruction 
which  is  denied  them.  The  Professor  of  Anatomy  in  one  of 
the  London  schools  bas  also  expressed  his  readiness  to  make 
arrangements  for  their  instmction  in  this  branch  of  science. 

Mb.  Piesse,  whose  gamnt  of  perfnmes  is  one  of  the  cnriosi- 
ties  of  science,  is  trying  to  enconrage  the  growth  of  scent- 
prodncing  plants.  The  following  preminms  bave  been  placed 
at  the  disposai  of  the  Conncii  of  the  Society  of  Arts,  for  the 
term  of  seven  years,  by  Dr.  Septimns  Piesse,  F.C.S.  : — 1.  A 
preminm  of  £5  for  one  ponnd  of  otto  of  bergamot,  of  the  vaine 
of  16s.  or  more  in  the  London  market,  being  the  prodnce  of 
plants  {Gitruê  bergamia)  grown  in  Anstralia,  New  Zealand, 
Natal,  any  of  the  British  West  India  Islands,  or  any  other 
British  colony  or  dependency.  2.  A  preminm  of  £5  for  one 
onnce  of  otto  of  roses,  of  the  vaine  of  20s.  or  more  in  the 
London  market,  being  the  prodnce  of  any  variety  of  roses 
grown  together  in  one  plantation  in  Anstralia,  New  Zealand, 
Natal,  any  of  the  British  West  India  Islands,  or  any  other 
British  colony  or  dependency.  3.  A  preminm  of  £10  for  a 
canister  of  enflowered  bntter  or  fat,  so  scented  with  any  kind 
or  sort  of  flower,  either  by  infasion  or  enfleurage,  or  by  means 
of  thèse  processes  jointly,  of  the  weight  of  three  ponnds  or 
more,  and  of  the  vaine  of  6b.  per  ponnd  in  London.  The  said 
butter  or  fat  to  be  enflowered  or  infnsed  with  flowers  grown  for 
the  purpose  in  Anstralia,  New  Zealand,  Natal,  any  of  the 
British  West  India  Islands,  or  any  other  British  colony  or 
dependency. 

If  there  is  any  one  thing  more  likely  than  another  to  pre- 
vent  épidémie  diseases,  ît  is  the  existence  of  a  constant  water- 
snpply  to  the  poor  and  the  abolition  of  cisterns.  We  cannot, 
therefore,  but  oondemn,  in  the  strongest  terme,  the  following 
remarks  made  by  Dr.  Whitmore,  the  Médical  Officer  of  Health 
for  Marylebone,  at  the  récent  meeting  for  the  considération  of 
the  water-supply  question.  Dr.  Whitmore  stated  that — "  Sani- 
tary  officers  would  generally  say  that  a  constant  supply  was 
better  than  an  intermittent  one  for  health;  but  that  wonld 
entirely  dépend  npon  the  mode  of  carrying  it  ont.  A  constant 
supply  without  cisterns  wonld  be  most  objectionable,  and  that 
the  abandonment  of  cisterns  was  contemplated  he  conclnded 
from  the  Report  of  the  Boyal  Commission,  in  which  it  appeared 
that  Dr.  Parkes  preferred  the  constant  supply,  as  doing  away 
^ith  the  evils  of  h^use-storage.    He  made  it  his  duty  to  obtain 


water  from  fifty  or  sixty  of  the  worst  places  in  the  parish,  and 
it  was  a  sine  quâ  non  that  it  mnst  be  taken  from  cisterns  so 
sîtuated  as  to  be  easiest  contaminated.  It  was  a  fact  that  he 
found  this  water  very  little  worse  than  that  obtained  from  the 
stand-pipes  of  the  company.  The  ezcess  of  organio  matter  was 
not  suffîcient  to  hurt  the  health  of  those  who  drank  it.  The 
ezplanation  of  this  was  that  the  cisterns  were  really  emptied 
every  day,  and  the  water  was  not  in  them  long  enough  to  be 
contaminated.  The  cisterns  in  the  large  houses  were  much 
more  liable  to  contamination  than  those  in  the  poor,  becanse 
the  former  were  constructed  on  snch  a  scale  as  to  hold  large 
quantities  of  water  for  a  longer  time.  If  they  had  the  constant 
supply  without  cisterns,  there  wouLd  he  a  great  loss  of  force,  as 
there  would  be  nothing  but  a  constant  dribbling.  In  the 
poorer  houses  under  the  présent  System,  through  the  absence 
of  ball-cocks,  the  water,  after  fiUing  the  oistern,  ran  over,  and 
his  opinion  was,  that  this  constant  waste,  as  it  was  termed, 
had  been  the  salvation  of  the  poor.  The  water  that  run  over 
thoroughly  washed  ont  the  drains,  and  had  thus,  he  firmly 
believed,  prevented  many  épidémies.  The  constant  dribbliog 
of  water  had  been  tried  at  rail  way  stations,  and  had  failed,  as 
it  did  not  possess  suffîcient  force  to  prevent  the  accumulation  of 
solid  matter,  and  the  additional  resouroe  of  flushing  had  to  be 
adopted.  Under  thèse  oircnmstances,  the  constant  supply 
System  would  be  one  of  the  worst  things  the  metropolis  oould 
hâve.  If  they  oould  get  cisterns  large  enough  for  the  poor, 
and  get  a  supply  sent  in  every  day,  it  would  be  far  better." 
Beally,  if  we  did  not  know  Dr.  Whitmore's  independence  of 
character  we  shonld  suppose  him  to  be  the  représentative  of  the 
water  company  and  not  of  the  public  health.  His  remarks  are 
caloulated  to  do  much  mischief  to  the  cause  of  hygiène. 

On  Friday  a  meeting  was  held  at  the  Town  Hall  in  Bngby, 
to  consider  the  best  scheme  for  Teohnical  Education.  As  usual, 
Mr.  Buckmaster — who  with  a  matVellous  degree  of  nbiquity 
springs  np,  "  Jack-in-the-boz  "  fashion,  wherever  technical 
éducation  is  being  talked  about — delivered  an  address.  We 
shonld  be  particularly  glad  to  know  what  claims  Mr.  Buck- 
master has  to  be  the  Mentor  of  the  public  on  this  important 
point,  as  also  why  he  is  spoken  of  as  the  mouthpiece  of  the 
Brompton  oracle  ;  and  further,  what  his  particular  ideas  are. 

Eakthquaks  shocks  are  reported  from  Scotland. 

The  question  of  the  Bectorship  of  the  Aberdeen  University 
is  stiU  far  from  settled.  Sir  W.  Stirling  Maxwell,  though 
technically  eleoted,  has  dedined  the  post  becanse  the  miyority 
of  the  atudeAta  voted  against  him,  and  for  Mr.  Grant  Duff. 
The  stndents  also  met  on  Saturday  to  consider  the  position 
they  were  placed  in  by  the  décision  of  Sir  William  Stirling 
Maxwell,  who  has  decHned  the  Lord  Bectorship  of  the  Uni- 
versity, to  which  he  was  elected.  There  was  also  a  meeting  of 
the  Senate,  at  which  it  is  stated  that  it  was  resolved  to  take 
oounsel's  opinion  as  to  the  necessity  for,  or  legality  of,  a  fresh 
élection.  Mr.  Grant  DuATs  supporters  are  to  bring  forward 
their  candidate  again  ;  and  if  he  agrées  to  stand,  there  can  be 
little,  if  indeed  any,  doubt  but  he  wUl  be  re-elected  to  the  chair, 
which  he  filled  for  the  last  three  years.  Sir  W.  Stirling- 
Maxwell's  friends  among  the  stndents  hâve  written  to  Mr. 
Disraeli,  asking  his  consent  to  be  put  forward  for  the  vacancy. 
No  reply,  the  ScoUman  believes,  has  yet  been  received  from  the 
leader  of  the  Opposition  in  the  House  of  Commons,  and  it  is 
generally  believed  that  if  any  such  does  come  it  will  be  deolining 
the  proffered  hononr.  Among  other  candidates  spoken  of  by 
the  Maxwell  party,  it  is  said,  were  Matthew  Arnold  and  George 
MacDonald.  There  is  sure  to  be  a  contest  ;  but  if  Mr.  Grant 
Daff  stands  again  he  is,  aocording  to  local  opinion,  certain  of 
victory. 

The  Professors  of  University  Collège  bave  issued  cards  fo^ 
their  first  annnal  êoirée,  which  will  take  place  at  the  Collège  o; 
the  evening  of  the  lOth  prox. 

GuKOLACH,  the  Berlin  maker  of  the  cheap  immersion  objee£r* 
glasaee,  has  established  an  agency  in  this  oountry.    We  beliete 
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hÎB  lenses  are  opiioallj  of  ezceUent  qaaUty  ;  and  when  we  say 
tbat  he  sells  an  immersion  -^  in.  of  170^  apertore  at  the 
absurdlj  low  price  of  £2.  12b.,  we  know  that  miorosoopical 
readers  will  recei^e  thé  annonncement  with  wonderment. 

Thb  Brighton  Aqnariam  Company  haa  been  started.  The 
shares  are  being  qnickly  taken,  and  ail  promises  to  be  a  great 
snocéss.  The  Aqnarinm  will  be  nnder  the  management  of  Mr. 
W,  Alford  Lloyd,  of  the  Hamburg  Zoological  Gardens.  The 
scherae  haa  been  highly  approTed  of  by  Professor  Owen,  Dr. 
Gûnther,  Dr.  P.  L.  Sclater,  and  other  eminent  naturdists. 
The  site  of  the  Aquarium,  which  will  be  npwards  of  700  fl.  long 
and  100  fl.  wide,  commences  at  the  toU-house  of  the  Chain 
Fier,  and  extends  to  within  a  few  yards  of  that  strnctnre.  On 
the  aonth  side  there  will  be  a  sea-wall  and  an  approach  road, 
towards  which  the  Corporation  of  Brighton  hâve  oontribnted 
£7,000.  The  most  complète  arrangements  will  be  made  to 
bring  nnder  obserration  living  sea  and  fresh-water  animais  and 
plants  of  Tarions  kinds,  and  to  facîlitate  the  study  of  their 
habits  and  straotnre.  l^e  position,  too,  of  Brighton,  enjoying, 
as  it  does,  the  advantage  of  proximity  to  the  best  coUeoting- 
groands  in  the  Sonth  and  West  of  England,  will  présent  ample 
opportnnities  for  snpplying  spécimens  to  establishments  of  a 
kindred  nature, — a  featnre  in  the  nndertaking  which  alone 
may  be  regarded  as  an  important  source  of  income. 

SoME  tîme  ago,  we  referred  to  the  introduction  of  salmon 
into  Tasmania.  Since  then  the  coloniats  interested  in  the 
matter  declined  to  belieye  that  the  fish  found  were  really 
salmon.  The  following  paragraph  from  the  Hobart  Toum 
Mercury  décides  the  question  : — "  We  are  glad  to  report  that 
Mr.  Morton  Allport  has  receîyed  information  from  a  résident 
at  the  falls  fully  confirmatory  of  the  reality  of  what  some 
persons  are  eyen  nowslow  to  beHeve — that  salmon  are  plentifnl  in 
the  rirer,  and  that  young  salmon  haye  been  observed  early  in 
the  moming  risîng  in  great  numbers  below  the  falls.  Mr.  All- 
port, from  the  description  giyen  of  the  fish  and  their  large 
rize,  has  no  donbt  whatever  that  they  are  véritable  grilse." 
Information  has  aiso  been  received  that  the  tench  which  were 
placed  by  Mr.  Allport  in  the  lagoon  at  the  Nile,  abont  seven 
miles  from  Eyandale,  hâve  become  so  numerons  that  thepeople 
therc  hâve  been  shooting  them.  As  the  Nile  mns  into  the 
Esk,  and  as  Mr.  Allport,  at  the  same  time,  placed  tench 
in  seyeral  t>ther  of  the  Tasmanian  waters,  that  oolony  may 
be  congratnlated  on  another  addition  to  its  piscatorial 
family. 

An  electrical  apparatns  which  has  been  deyised  by  Meesnu 

Siemens  of  Berlin,  and  which  it  is  intended  to  employ  in  the 

Lower  Chamber  of  the  Landtag,  mîght  be  adyantageonsly 

adopted  in  our  Honse  of  Commons.    It  wonld  be  a  great 

relief  to  those  drowsy  members  who,  roused  from  their  slumbers 

when  a  "  diyide  "  occnrs,  rush  too  oflen  into  the  wrong  lobby. 

The  instrument  ezhibits,  on  three  différent  dials,  at  the  moment 

the  Tote  is  taken — 1.  The  votes  in  faveur  of  the  measnre.     2. 

Thoee  opposed  to  it.    3.  The  sum  of  the  favourable  and  nnfa* 

vonrable  votes,  which  serves  to  cheok  or  oonfirm  the  préviens 

numbers.    Besides  this,  the  instrument  indicatee  on  a  slip  of 

paper  containing  the  names  of  ail  the  members,  how  each 

of  them  has  voted,  and  by  means  of  an  antographic  apparatns 

any  nnmber  of  copies  of  this  list  may  be  prodnced  wiÛi  great 

rapidity.     Shonld  it  be  demanded,  the  name  of  each  member, 

ftod  the  way  in  which  he  has  voted,  can  be  made  visible  by 

nctns  of  a  sort  of  valve,  to  eveiy  part  of  the  honse.    The  mode 

of  employing  this  machine  is  tiie  following  : — ^A  sort  of  lever» 

reiembling  the  lengthened  hand  of  a  clock,  is  placed  beside  the 

Mat  of  each  depnty.     By  means  of  a  key  which  eveiy  member 

receires  at  the  b^inning  of  the  session,  the  hand  can  be 

directed  to  "  Yes  "  or  •'  No,"  as  soon  as  the  Président  puts  the 

question.    The  electrical  apparatns  is  worked  by  one  of  the 

^bers  of  the  Honse  by  means  of  a  handle. 

Thibx  is  more  news  of  Dr.  Livingstone.    Jnst  as  we  go  to 
"prêts"  we  find  that  the  Cape  papers  pablish  Df«  Liviag- 


stone'a  letiera  to  Sir  Thomas  Madear,  the  latest  only  being 
dated  Cazembe,  Jnly  8, 1868  ;  and  also  a  letter  from  Dr.  Eirk, 
dated  September  7,  1869,  which  says  that  Livingstone  has 
fonnd  the  Nile  sources  in  the  lakes  near  Cazembe,  as  observed 
and  deecribed  by  the  Portngnese  officers  Lacerda  and  Monteiro  ; 
but  his  letter  is  most  nnsatisfactory,  as  it  gives  no  détails  on 
this  most  interesting  point. 

Belatiye  to  Dr.  Tyndall's  utatement  in  his  Friday  evening 
lecture,  that  cotton  wool  respirators  absorb  the  organic  germs, 
but  permit  gases  to  pass  throngh,  an  interesting  letter  appears 
in  yesterday's  Times  from  Mr.  H.  T.  Brown.  The  writer  states, 
as  the  resuit  of  some  récent  expérimente,  that  cotton  wool 
completely  absorbs  ammonia  gas  from  a  current  of  air  passed 
throngh  it.  Mr.  Brown  makes  also  the  significant  remark, 
that  in  the  ezperiments  on  spontaneons  génération  which  were 
made  by  Schroeder  and  Pasteur,  and  which  were  referred  to 
by  the  lecturer,  the  cotton-wool  filters  cmployed  must  bave 
prevented  ail  access  of  ammonia  to  the  organic  solutions.  This 
fact,  he  thinks,  and  so  do  we,  may  hâve  affected  the  results 
of  the  expérimente  in  a  manner  not  calcnlated  npon  by  thèse 
philosophers. 

On  Friday  night  Dr.  Lyon  Playfair  delivered  a  most  in' 
teresting  and  instructive  address  on  "  Technical  Education," 
before  the  Edinbnrgh  Philosophical  Institution.  We  shaîl 
probably  give  a  report  of  the  address  in  onr  next. 

An  important  congress  of  the  Science  teachers  of  Lancashire 
and  Yorkshire  was  held  at  Hnddersfield  on  Saturday.  The 
object  was  to  consider  the  récent  minute  of  the  Science  and 
Art  Department,  to  which  we  referred  some  weeks  sinoe. 


ON  A  CHANGE  IN  THB  COLOUR  OF  THB 
EQUATOBIAL  BBLT  OF  JUPITEB. 

BT  JOHN  BROWNING. 


OB  several  years  I  hâve  been  in  the  habit  of  observing 
Jupiter  with  considérable  regnlarity  with  reflectors 
of  large  aperture.  On  every  occasion  previous  to 
this  présentation,  the  equatorial  doud-belt  has  been 
without  colonr,  and  the  brightest  portion  of  the  disk  of  the 
planet.  During  the  month  of  October  this  doud-belt  has, 
however,  constantly  been  of  a  strong,  greenish  yellow,  and 
darker  than  the  bright  belts  north  and  sonth  of  it.  The  colonr 
is  almost  exactly  that  known  to  artiste  as  yellow  lake.  The 
oolonrs  of  varions  parts  of  the  disk  I  take  from  my  observatoiy 
note-book. 

Oct.  9th,  9.30.  —  Equatorial  belt  strong  yellow  lake;  the 
other  bright  belts  oolonrlees.  Dark  belts  very  warm  grey,  and 
faint  coppery  red.  The  pôles  of  the  planet  ashy  blue.  The 
drawing  I  bave  the  honour  of  ezhibiting  représente  the  planet 
as  it  appeared  at  this  time. 

Two  or  three  persons  quîte  unused  to  the  télescope  noticed 
the  colonr  of  the  equatorial  belt. 

Oct.  llth.— Observed  Jupiter  with  Mr.  Procter.  Colours 
the  same,  but  the  greenish-yellow  belt  was  covered  with  white 
spots.  Mr.  Prootor  agreed  with  me  as  to  the  greenish  yellow 
of  the  equatorial  belt  and  the  ashy  blue  of  the  pôles,  but 
could  not  see  the  red  in  the  dark  belts. 

In  ail  instances  I  nsed  12  in.  aperture  and  a  power  of  148, 
achramatic  eye-pieoe. 

I  bave  received  a  letter  from  Mr.  Brindley,  of  Lewisham, 
from  which  I  p-ive  an  extract: — "With  référence  to  the  ap- 
pearance  of  Jupiter,  I  last  night  spent  some  hours  with  the 
8i-in.  télescope  tumed  on  him.  I  was  most  agreeably  sur- 
prised  ;  the  belts  were  so  différent  to  what  I  had  seen  them 
before.  The  dark  ones  of  a  dark  lake  colonr,  the  bright  one 
of  a  lovdy  tinted  green."  As  this  letter  was  wriiten  some 
days  after  my  drawing  was  made,  and  the  writer  had  not  seen 
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the  drawing,  I  oannot  be  mnèh  mittaken  in  tbe  «oloun  I  hâve 
msoiibed  to  ilie  Tarions  porUona  of  the  pknéi. 

Two  yean  ainoe  I  saw  a  oolonred  drawing  of  Jnpiter  at  Mir. 
De  La  Boe's  Obeervatory  at  Granford.  In  thia  drawing,  if  m  j 
memoiy  Berrea  me,  the  eqnatorial  belt  waa  oolonrlesa. 

I  haye  watched  the  planet  throngh  the  greater  part  of  a 
revolatîon;  the  greenish  jellow  of  the  great  eqnatorial  belt 
remained  nnchanged.  I  hâve  drawn  the  attention  of  aeyeral 
obserrera  to  the  oolonrs  of  the  belt,  aome  of  whom  hâve  been 
in  the  habit  of  observing  it  for  many  yeara.  One  of  thèse 
gentlemen  saya  that  he  ia  certain  that  the  eqnatorial  belt  haa 
not  preaented  anch  an  appearance  aa  at  preaent  for  a  qnarter 
of  a  œntnry.^ 

Writîng  to  Mr.  Proctor  aome  time  since,  I  aaid  that  I  thonght 
the  veiy  small  apecific  gravity  of  Jnpiter  might  be  dne  to  the 
existence  of  a  dondy  envelope  of  enormoaa  exteot.  Mr.  Proctor 
replied  that  he  thonght  it  jnat  posaible  that  the  whole  light 
trom  the  planet  might  not  be  reflected  ;  bnt  that  aome  por- 
tion might  be  emitted  from  the  body  of  the  planet.  The  aame 
idea  had  preaented  itself  to  me.  Being  by  far  the  laigeat  planet 
in  the  aolar  ayatem,  it  will  certainly  hâve  retained  more  beat 
than  the  reat. 

Snch  an  altération  in  the  colonr  of  the  planet  aa  I  hâve  de- 
acribed,  mnat,  I  think,  indieate  aome  conaiderable  change,  either 
on  the  anrfaoe  of  the  planet  or  in  ita  atmoaphere.  In  the 
hope  of  throwing  aome  light  on  anch  changea  in  fntnre,  I  am 
making  a  carefnl  map  of  the  apectmm  of  the  planet.  When 
thia  ia  compieted  I  ahall  hâve  the  hononr  of  anbmitting  it  to 
the  aociety.  —  Paper  read  hefore  the  Eoyal  AêtronomicaL 
Society,  Dec.  10. 


ON  INTEEOELLULAR  SUBSTANCE  AND  OUTIOLE. 

BT  W.  a.  IC'KAB,  ILP. 

T  the  meeting  of  the  Botanical  Soeiety  of  Edinbnrgh 
held  laat  Jannary,  I  oommnnicated  a  paper  on  the 
ataining  of  certain  vegetable  tiasnea.  In  it  I  took  occa- 
aion  to  remark  that  the  cntide  covering  the  eztemal 
parte  of  planta  conld  be  readily  atained  with  carminé,  the  ao-oalled 
intercellolar  anbstance  remaining  colonrleaa.     Dnring  the  year 
theae  expérimenta  hâve  been  freqnently  repeated,  and  alwaya 
with  the  aame  reanlt,  namely,  that  while  the  cnticle  waa  qnicUy 
and  deeply  atained  with  carminé,  the  intercellnlar  anbstance 
remained  colonrleaa.     Carefnl  observation  of  the  growth  of  cells 
in  the  yonDg  roots  of  the  white  mnstard  {Phcda/ris  eanarimsis), 
and  the  garden  pea  and  bean,  hâve  led  to  the  condnsîon  that 
the  so-called  intercellnlar  substance  is  in  reality  the  original  or 
primary  celi-wall — ^that  as  growth  goes  on  this  primary  cell- 
wall  becomes  thickened  by  the  addition  of  nnmerons  more  or  less 
marked  layers  on  the  inside.     In  the  stems  of  many  plants  it 
reqnires  some  care  to  be  able  to  demonstrate  that  the  cell-wall 
and  thickening  layers  are  separate.     In  the  layer  of  cells  of  the 
epidermis,  on  which  the  catide  rests,  the  onter  snrfaoe  is  in 
gênerai  greatly  thickened,  while  the  inner  part  of  the  cells  is 
only  thickened  at  the  angles  at  whieh  the  other  cells  join.  This 
thickening  at  the  angles  is  often  so  great  that  the  cell  appears 
àlmost  filled  np,  or  the  thickening  appeara  aa  a  continnona 
layer.    In  the  epidermal  and  anb*epidermal  cella  of  the  ivy  the 
thickening  ia  ao  great  that  withont  carefnl  examination  the 
thickening  might  be  oonaidered  continnona.     On  the  more  or 
leaa  thickened  external  snrface  the  cuticle  rests,  and  may  be 
oonsidered  as  thickening  occnrring  ontside  the  cell-wall.     We 
hâve  many  examples  of  this  thickening  ontside  a  celUwall,  the 
covering  being  analogons  to  a  cnticnlar  layer.     As  in  the  ex- 
tine  and  intine  of  the  pollen  grain,  the  intine  representing  the 
primary  cell-wall,  the  extine  the  cnticnlar  layer.    The  intine  is 
the  more  important  part,  becanse  the  extine  may  be  very  thin 


^  Binoe  wriUsf  the  abora  I  hAve  raodved  infomiAtioa  whioh  laadi  me  to  snipeot 
p«ioéi«Uj  in  the  dinst  of  o«loiir  OB  Japttar. 


or  wvntÎBg,  as  in  the  pollen  of  Zoatera.  The  onter  covering  of 
many  spores,  the  exosporinm,  ia  alao  another  example  of  a 
cnticnlar  layer  on  a  aingle  eeU.  The  ao-caUed  înterodlnlar 
anbetanoe,  aa  aeen  in  aeaweeda,  éU).,  aeema  to  be  a  degenerated 
and  gelatinona  condition  of  the  cell-wall,  and  of  an  entirely 
différent  character  from  that  of  the  onticle.  From  ail  tha 
obaervationa  I  bave  made,  I  think  we  must  reject  the  atate- 
ments  of  Wiegand,  Schacht,  and  others  regarding  the 
identity  of  intercellnlar  snbstance  and  cnticle  as  nntenable.-*- 
ThsFowmer, 


THE  DIFFERENT  FOEMS  OF  LIGHTS  USBD  IN 
BBITISH  LIGHTHOUSES. 

Ik  Two  Pakts. — Pabt  II. 

0  give  onr  readers  a  gênerai  idea  of  the  lighting  of 
onr  coaat  as  a  System,  we  will  ask  them  to  aooom- 
paay  ns  in  an  imaginary  cruiae  from  the  Nore  to 
Dover,  noting  simply  the  lights  as  we  go. 
We  start  from  the  Nore  light-veesel,  which  shovre  one  bright 
white  light  revolving  at  intervais  of  half  a  minnte.  We  nezt 
pass  the  Girdler  light-vessel,  showihg  a  aimilar  light  ;  then  the 
Prince'a  Channd  light-veaael,  showing  a  red  light  revolving 
eveiy  twenty  seconds;  and  the  Tongne  light-vessd,  which 
shows  two  fixed  lights,  the  npper  one  white,  the  lower  one  red. 
This  brings  ns  to  Heme  Bay,  showing  one  white  fixed  light 
on  the  pier  head  ;  then  Margate,  with  a  red  light  on  the  pier 
head  ;  next  the  Moose  light-vessel,  with  a  green  revolving  light 
Then  the  Maplin  pile  lighthonse  with  one  red  fixed  light. 
The  Swin  Middle  light-vessd,  one  bright  light,  with  a  révo- 
lution of  one  minnte  ;  the  Gnnfleet  pile  lighthonse,  with  a  red 
light  revolving  at  an  interval  of  two  minutes  ;  the  Snnk  light- 
vessel,  one  bright  fixed  light  ;  and  the  Kentish  Knock  ditto,  with 
one  bright  revolving  light,  of  one  minnte  révolution  ;  and  the 
GhiUoper,  two  fixed  lights — thèse  bring  us  to  the  North  Foreland 
lighthonse,  with  tower  78  fb.  high,  light  184  ft.  above  high- 
water  mark,  fitted  with  a  dioptrie  apparatus  of  the  first  class, 
showing  one  bright  fixed  white  light  ;  then  the  Bamsgate  Tide- 
light,  one  red  and  two  green  lights  ;  the  Goodwîn  light-vessd, 
three  bright  white  fixed  lights  ;  the  Gulf  Stream  ditto,  one 
bright  light,  with  révolution  of  twenty  seconds,  to  the  South 
Sand  Head  light-vessd,  at  the  other  extremity  of  the  Goodwin 
Sands,  showing  one  bright  fixed  light.  Next,  the  South  Fore- 
land, with  two  bright  fixed  lights,  1,300  ft.  apart,  nntil  we  arrive 
at  Dover,  with  one  green  light,  two  red  lights,  and  one  bine 
light  on  the  Admindty  Pier.  It  would  be  tedious  to  follow 
this  détail  fnrther.  The  sketch  we  hâve  gîven  may,  however, 
be  snfficient  to  convey  an  idea  of  the  variety  of  method  and 
adaptation  of  light. 

In  England  there  is  npon  an  average  a  lighthonse  to  every 
14  miles  of  coaat;  in  Scotland,  to  every  89  miles;  and  in 
Ireland,  to  every  34  miles.  In  this  calcnlation,  however,  the 
light-vessds  are  not  indnded  ;  and,  of  course,  in  the  more  fre- 
qnented  channds,  as  in  the  case  just  quoted,  the  lights  are 
mnch  nearer  together  than  dsewhere.  On  some  portions  of 
the  Scottish  and  Irish  ooasts  more  lights  are  certainly  required  ; 
bnt  as  far  as  England  is  concemed,  the  gênerai  opinion  seema 
to  be  that  the  System  of  lighting  is  snfficient  and  aatiafaetoiy. 
Of  the  lighta  nnder  the  control  of  the  Board,  abont  50  per  cent, 
are  dioptrie,  and  the  remainder  catoptric,  and  of  the  local  lights, 
abont  25  per  cent.  In  Scotland,  abont  two-thirds  are  on  the 
dioptrie  principle  ;  and  in  Ireland,  one-third.  The  oonsnmption 
of  oil  has  occupied  in  past  days  much  attention  as  a  qnrâtion 
of  eoonomy  ;  but  the  prindple  has  lately  most  judicionsly  been 
adopted  of  sacrifidng  this  point  to  the  thorough  efficiency  of 
the  light.  Something  resembling  the  French  moderator  prin- 
ciple is  adopted.  The  oil  is  snpplied  to  the  lamp  by  mechanical 
pressure,  and  it  is  found  in  practice  that  the  best  light  is 
obtained  where  the  overâow  ia  abont  three  timea  the  oon- 
BQBiption. 
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The  old  Smalls  lighthonse  only  bnrnt  abont  200  gallons 
of  oil  per  annnm.  Abont  nine  years  ago  the  average  con- 
somption at  the  Start  Point  and  North  Foreland  was 
abont  500  gallons;  bnt  at  the  présent  time  the  nsnal  con- 
snmption  of  a  first-class  dioptrie  is  700  gallons.  The  cost  of  a 
first'Class  dioptrie  apparatns  complète,  with  lights,  apparatns, 
and  lantem,  is  abont  £8,000.  It  is  abont  9  fb.  high  and  6  ft. 
diameter.  The  second  size  is  abont  4  ft.  6  in.  diameter;  the 
height  in  proportion  ;  the  cost  abont  £2,200.  The  third  size 
abont  8ft.  3  in.  diameter,  costing  £1,500;  the  fonrth,  20  in. 
diameter,  costing  £400  ;  the  fifth,  15  in.  diameter,  costing  £350  ; 
the  sixth,  12  in.  diameter,  costing  £220. 

Combinations  of  the  catoptric  and  dioptrie  Systems  are  re- 
spectively  càlled  the  catadioptrio  and  holophotal.  Mr.  T. 
Stevenson  also  invented  a  lîght,  called  the  Azimnthal  Con- 
densing,  the  object  of  which  was  to  direct  the  whole  of  the  ray  s 
down  one  narrow  channel,  confining,  as  it  were,  the  horizon  in 
eTery  direction.  The  distance  to  which  lights  are  visible  is 
bounded  by  the  horizon.  Snfficient  élévation  being  given,  it 
bas  been  ascertained  that  in  clear  weather  a  first-class  light 
may  be  visible  at  100  miles.  Practically,  250  ft.  from  the  water 
is  considered  the  maximum  ;  this  gives  a  horizon  of  18  miles, 
or  20  miles  from  the  mast-head.  When  a  light  is  too  high  it 
is  liable  to  be  obscured  by  fogs,  with  the  most  dangerons  re- 
ralts  ;  ae  a  case  in  point,  the  light  at  the  Needles  may  be 
qnoted,  which  was  actnally  removed  from  a  tower  on  the  top 
of  the  cliff  to  a  mnch  lower  level,  so  as  to  be  more  reaçlily  ob- 
Berved  by  passing  vessels. 

The  lest  novelty  in  pharology  is  the  division  of  the  lantem 
into  seetors  of  différent  eolonred  light.  Thns  throwing  a  light 
of  a  différent  colonr  towards  différent  qaarters  of  the  horizon. 
We  will  give  one  or  two  ezamples.  The  approach  to  the  port 
of  Snnderland  présents  two  dangers  ;  the  Mill  Bock  on  the  one 
Bide,  and  the  Hendon  Bock  on  the  other,  sitoated  at  some  dis* 
tance  along  the  coast  ;  it  is  a  dangerons  coast  in  the  immédiate 
vicinity  of  Whitbnm,  a  name  connected  deservedly  or  nn- 
deservedly  with  false  lights.  There  are  two  lights  now  designed 
and  in  course  of  érection  :  the  npper  one,  a  first-class  light, 
with  a  one-minnte  flash  ;  the  lower  light  so  arranged  that  the 
6€ctor  which  exactly  snbtends  the  Mill  Bock  throws  a  wMte 
heam  over  that  portion  of  the  horizon  4  while  in  the  sector 
which  snbtends  the  Hendon  Bock  a  red  colour  is  shown. 
With  thèse  gnides  ships  approaching  from  either  direction,  by 
Ekirting,  as  it  were,  the  division  of  the  lights,  are  safely  gnided 
io  the  point  where  the  harbour  lights,  doser  in  shore,  show  the 
exact  entrance.  A  similar  arrangement  is  made  at  Caldy, 
tbongh  modified  by  circnmstances  ;  there  is  a  white  light  ont 
to  8ca,  a  rcd  ray  or  sector  eastward,  and  another  red  ray  or 
lector  westward.  By  skirting  the  division  of  lights  west,  the 
eboals  off  the  old  Castle  Bnrg  are  cleared,  and  the  east  ray 
clears  the  Woolhouse  Bock.  The  anchorage  is  gained  by  pas- 
sing tbrongh  the  red  ray  at  this  point,  until  the  fainter  white 
light  at  the  back  appears,  which  défi  nés  the  safe  anchoring- 
gronnd. 

Another  instance,  at  another  port,  shows  two  wide  seetors 
of  red  light,  with  a  narrow  white  sector  between  them,  which 
safely  condncte  the  vessel  that  follows  it  to  the  very  month 
of  the  harboor. — Builder* 


A  Profenioiial  Opinion  on  the  "  Iiiohtdraek.*'— Some  spedmena 
of  this  method  of  printing,  Baye  the  British  Journal  of  Photography^ 
vbich  W6  hâve  received  from  Mr.  C.  F.  Jeesen,  of  Bradford,  tbe  Engliah 
^&t  for  Ohm  and  Grossman,  tho  inventors,  impress  ne  very  faTonr- 
^bly  with  tho  capabilitiea  of  this  new  i)rocees.  Severol  mouths  ago 
*fni«  of  the  continental  photographie  jonmals  were  illnatrated  by  a 
''Bûlar  pcooess  of  printing  introdnced  or  invented  by  Herr  Albert,  of 
Hnaich  ;  but,  whether  or  not  it  bas  ao  happened  that  we  hâve  been 
forlQnate  in  the  caae  of  "Lichtdmck"  to  obtain  ezceptional  speci- 
aexis,  and  eqnally  nnfortimato  in  the  opposite  direction  with  respect 
to  those  iflsned  by  Albert,  we  cannot  eay.  Certainly,  in  delicaoy  and 
nadatioA,  the  apeemiena  of  **  Lichtâmck  "  are  alightly  better  than 
tlwaeof  Albert. 


CHABAOTEBS  OF  THE  BLOOD  IN  POISONING  BY 

PBUSSIO  AOID. 

BT  DB8.  CBXN  AKD  HABE. 

S  the  committee  to  whom  was  referred  for  examina- 
tion  the  spécimen  presented  by  Dr.  Packard  (viz.,  a 
bottle  of  the  blood  of  Geo.  S.  Twitchell,  jun.,  who 
poisoned  himself  at  abont  3  a.m.,  April  S,  1869),  we 
beg  leave  to  report  as  follows  : — 

"  The  blood  was  carefnUy  examined  the  same  eveniog,  at 
from  10  p.m.  to  1  a.m. — t.e.,  19  to  22  honrs  afker  death,  and  at 
varions  intervais  thereafter.  The  spécimen  had  been  removed 
from  the  body  at  abont  4  p.m. 

Colour, — When  compared  with  an  ammoniacal  solntion  of 
carminé,  it  presented  bnt  little  différence  savethatit  was  some- 
what  more  dnll  and  opaqne.  On  ezamining  it  by  daylight  the 
nezt  moming  and  comparing  it  with  the  carminé,  the  blood 
was  considerably  more  of  an  orange  tint. 

Smell. — None  was  perceptible. 

Fluîdity» — It  was  perfectly  flnid,  so  that  a  nnmber  of  persons 
wrote  varions  sentences  from  time  to  time  with  perfect  ease. 
It  never  coagnlated. 

Blood  crygtals  were  obtained  with  the  greatest  ease  in  the 
Dsual  manner  and  of  no  nnnsnal  appearance. 

Hcemtn  ci-ystaU  were  easily  obtainable  also  by  evaporation 
to  dryness,  and  then  boiling  with  acetio  acid  (glacial).  Thèse 
were  obtained  both  before  and  afber  décomposition. 

Microecopic  ExamincUion. — Five  différent  spécimens  were 
examined,  from  both  the  snperfioial  and  the  deeper  layers  with 
and  withont  shaking. 

Bed  corpuecles  were  normal  in  siae,  t.e.,  slightly  over  y^V^r  ^°* 
Some  few  were  crenated.  When  in  thick  layer  they  showed  a 
marked  tendency  to  the  formation  of  ronleanx.  On  the  addi- 
tion of  water  they  paled  and  became  invisible  to  the  highest 
power  we  nsed,  t.e.,  one-fiflh.  By  10  p.m.,  Satnrday,  the  red 
oorpnsdes  were  nearly  destroyed. 

White  Corpvscles. — But  few  were  fonnd  singly.  Fréquent 
collections,  composed  of  from  three  to  ten,  were  visible,  the  nnclei 
being  indistinctly  marked.  Many  of  the  corpnsdes  seemed  to  be 
losing  their  defîned  ontline,  as  if  disintegrating.  Besides  those 
collections  of  recognized  white  corpusdes  were  others  which  we 
regarded  as  aggregations  of  disintegrated  white  corpuscles.  They 
varied  in  size  from  three  to  fifteen  times  that  of  a  white  corpuscle. 
Their  ontlines  were  irregular,  and  the  whole  mass  appeared  to 
consist  of  granular  matter,  in  some  instances  so  arranged  as 
to  présent  a  radiating  appearance.  This  was  most  marked 
when  they  were  slightly  out  of  focus.  They  were  very  adhèrent 
to  the  glass,  pressure  snfficient  to  cause  rapid  movement  of  the 
red  corpuscles  not  altering  their  position.  The  granular  mar- 
gins,  however,  swayed  to  and  fro;  sometimes  losing  small 
fragments.  In  colour  they  resemble  white  corpuscles  pre- 
cisely.  Some  of  the  masses  possessed  a  relatively  darker 
centre,  resembling  a  nucleus  of  varying  shape,  and  withont 
defîned  outline. 

Chemical  fsromtttâfion.^-Heat  applied  to  the  blood  produced 
instant  coagulation  of  the  albumen.  No  test  for  HCy  showed 
its  présence,  nor  was  anything  worthy  ofnote  observed. — Paper 
read  hefore  the  Pathologieal  Society  of  PhUadelphia. 


Venomoua  Bpider  of  New  Zealand. — ^At  a  meeting  of  the  Médi- 
cal Section  of  the  Auckland  Institute,  Dr.  Wright  read  a  paper  on  the 
Katipo,  or  yenomons  spider,  of  New  Zealand.  The  npider,  aaya  the 
British  Médical  Joumaly  isdescribed  aa  Email,  with  an  almost  epherical 
body,  and  diatingniehed  by  a  vermilion  spot.  In  a  case  of  poisoning 
by  ita  bite,  which  had  oome  nnder  Dr.  'Wright'a  care,  the  symptona 
were  faintneFs  and  remarkably  bIow  puise  (fifteen  beats  a  minute). 
The  ahonlder  which  had  been  bitten  showed  a  large  awelling,  aor- 
roanded  by  an  erythematons  blush.  Stimulants  were  freely  given, 
and  the  man  recovered.  The  meeting  enthuaiaatically  determined 
"  that  the  katipo  should  be  diaaeoted,  and  the  nature  of  the  poisonoua 
sécrétion  tested,  with  a  view  to  disoover  an  antidote. 
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THE  BANANAS  AND  PLANTAINS  OF  THE 

TROPIOS. 


OETS  hâve  celebrated  Uie  banana-plant  for  its  beaaty» 
its  laznriance,  the  majestj  of  its  leayes,  and  the 
delicacy  of  its  fruit  ;  but  never  bave  tbey  snffioiently 
praised  the  utilitj  of  tbis  tropical  prodact.  Tbose 
wbo  baTe  never  lived  in  soatbem  conntries  are  unable  to  fally 
appreciate  its  value.  Some  look  even  witb  indifferenoe  upon 
the  gigantic  olusters  of  tbis  fruit,  as  thej  are  unloaded  from 
the  steamers  and  sailing  vessels  ;  and  yet  they  desenre  spécial 
attention  and  admiration,  for  they  are  to  the  inhabitants  of  the 
torrid  zone  what  bread  and  potatoes  are  to  those  of  the  north 
temperate  zone. 

The  banana-tree  is  one  of  the  most  striking  illustrations  of 
tropical  fertiiity  and  exubérance.  A  plant  which,  in  a  northem 
dimate,  wonld  require  many  years  to  gain  strength  and  size,  is 
there  the  production  of  ten  or  twelve  months.  The  native  of 
the  south  plants  a  few  grains,  taken  from  an  old  tree,  in  a 
moist  and  sandy  soil,  along  some  river  or  lake  ;  they  develop 
witb  the  greatest  rapidity,  and  at  the  end  of  ten  montbs  the 
first  crop  may  be  gathered,  though  the  dnster  and  bananas 
are  yet  small  ;  but  the  foUowing  year  one  duster  alone  will 
weigh  some  sixty  or  more  pounds.  Even  in  the  South  they 
are  alwaya  eut  down  when  green,  as  they  lose  much  of  their 
flavour  when  lefb  to  ripen  or  soften  on  the  tree. 

The  trunk  of  the  tree,  if  it  may  be  so  called,  and  which 
grows  to  a  height  of  some  fifbeen  feet,  is  formed  only  by  the 
fleshy  part  of  the  large  leaves,  some  of  which  attain  a  length 
of  18  ft.,  and  are  2}  ft.  in  width.  While  from  an  npper  sprout 
you  perçoive  the  large  yellow  flowers,  or  already  formed  fruits, 
you  see  underneath  a  dnster,  which  is  bending  the  tree  by  its 
weight. 

The  plantain«tree  is  much  the  same  as  the  banana,  witb  the 
différence,  however,  that  its  fruit  cannot  be  eaten  raw,  like  the 
banana's,  and  that  it  is  much  larger  in  size.  Almost  every 
portion  of  the  banana-tree  is  useful.  First  of  ail,  the  nutritions 
fruit.  The  plantains,  when  green  and  hard,  are  boiled  in  water 
or  witb  méat  like  our  potatoes,  or  they  are  eut  in  dices  and 
fried  in  fat,  when  they  are  soft  and  ripe.  There  is  a  singularity 
about  the  boiled  plantain,  worthy  of  being  mentioned.  Pork 
especially,  and  other  méats  are  so  ezceedingly  fat  in  the  tropics 
that  they  would  be  most  disgusting  or  even  impossible  to  eat 
witb  either  bread  or  potatoes,  but  the  plantain  seems  to 
nentralize  or  absorb  ail  the  greasy  substance,  and  the  fatteet 
méat  is  thus  eaten  by  natives  and  foreigners  without  the  least 
inconvenience. 

Bipe  bananas  are  mashed  into  a  paste^  of  which  the  natives 
bake  a  sort  of  bread,  which  is  veiy  nourishing,  though  some- 
what  heavy.  Tbis  paste,  which  contains  much  starch,  can  be 
dried,  and  thus  kept  for  a  length  of  time,  which  is  oflben  of 
great  service  to  mariners.  The  young  sprouts  are  used  and 
prepared  like  vegetables,  and  the  fibrous  parts  of  the  stalks  of 
the  majestic  leaves  are  used,  like  manilla,  for  ropes  and  coarse 
doth. 

The  utility  of  the  leaves  is  a  thème  rich  enough  to  fill  a 
volume;  they  are  used  to  cover  the  buts,  for  table-dotbs  and 
napkins,  or  wrapping  paper.  The  dough  of  bread,  instead  of 
being  put  in  a  pan  into  the  oven,  is  spread  on  a  pièce  of  plantain 
leaf  ;  it  will  neither  crisp  nor  adhère  to  the  bread  when  taken 
ont,  Tbe  Indians  of  America  carry  ail  their  products,  such 
as  maize,  sugar,  coffee,  &c.,  in  bags  made  of  tbis  leaf,  which 
they  know  how  to  arrange  so  well  that  they  transport  an 
"  arroba,"  or  twenty-five  pounds,  any  distance  without  a  single 
grain  escaping,  and  without  any  appliance  other  than  a  liana 
or  creeper  to  tie  it  up  witb.  As  to  the  médicinal  qualities  of 
the  leaves,  they  are  numerous.  Indeed,  a  book  bas  been 
written  upon  them.  I  speak,  however,  from  my  own  expérience. 
The  young,  yet  unrolled  leaves  are  superior  to  any  salve  or 
ointment.  If  applicd  to  an  inflamed  part  of  the  body,  the 
effect  is  soothing  and  coolîng,  or  if  applied  to  a  wound  or  ulcer. 


they  ezdte  a  proper  healthy  action,  and  afterwards  completdy 
heiû  the  wound.  Décoctions  made  of  the  leaves  are  used  among 
the  natives  for  varions  diseases. 

Since  tbe  beginning  of  the  world  tbis  plant  bas  ranked 
among  the  first  in  the  flora  of  Asia.  The  Christians  of  the 
orient  look  upon  it  as  the  tree  of  Paradise  which  bore  the 
forbidden  fruit,  and  they  think  its  leaves  fnrnisbed  the  first 
oovering  to  our  original  parents.  According  to  other  histo- 
rians,  the  Adam's  fig  was  the  plant  which  the  messengers 
brought  from  the  promised  land  to  Moses,  who  had  sent  them 
ont  to  reoonnoitre.  It  is  under  the  shade  of  the  Miua  «apien- 
tiwm  that,  as  recorded  by  Piny,  "  tbe  leamed  Indians  seated 
themselves  to  meditate  over  the  vicissitudes  of  life,  and  to  talk 
over  différent  philosophie  subjects,  and  the  fruit  of  tbis  tree 
was  their  only  food."  The  Oriental  Christians,  np  to  tbe 
présent  date,  regard  the  banana  almost  witb  révérence  ;  their 
active  fancy  beholds  in  its  centre,  if  a  eut  is  made  transverse, 
the  image  of  the  cross,  and  they  consider  it  a  crime  to  use  a 
knife  in  cutting  the  fruit. 

In  the  holy  language  of  the  Hindoo,  the  Sanskrit,  tbe 
Adam's  fig  is  called  "  modsba,"  whence,  donbtless,  tbe  word 
"  musa  "  is  derived.  It  is  generally  believed  that  the  plant 
came  from  India  to  Egypt  in  tbe  seventh  centnry  ;  it  still 
forms  a  most  important  article  of  commerce  in  the  markets  of 
Cairo  and  Alexandria.  In  the  year  1516,  the  banana  was 
brought  to,  the  West  Indian  Idands  by  a  monk,  since  which 
time  it  bas  rapîdly  spread  over  the  tropics  of  America,  and  is 
found  to  the  twenty-fiflh  degree  north  and  south  of  the  equator. 
It  is  equally  indispensable  and  is  appreciated  by  the  immigrant 
and  by  the  native  as  a  beautifier  of  the  landsoape  ;  affording 
sbdter  from  the  snn  and  rain,  and  giving  bread  to  the  chîldren  ; 
for  if  every  other  crop  shonld  fail,  the  hungry  native  looks  up 
to  the  banana-tree,  like  a  merchant  to  hu  wdl-filled  store* 
bouse.-— fifcien^«/Sc  American, 


SILKWOBM  OULTIVATION  IN  ENGLAND. 


BT  ALEXANPES  WALLACE. 


UBLIO  attention  was  directed  to  the  cultivation  of  the 
mulberry  silkworm  in  tbis  country  by  the  paper 
recently  read  before  the  Society  of  Arts  by  Thomas 
Dickens,  Esq.,  Président  of  the  Silk  Supply  Asso- 
ciation.   AUow  me  to  add  a  few  remarks  on  tbis  most  im- 
portant subject,  which  I  trust  will  be  at  once  thoroughly  in- 
vestigated  by  practical  experiment  over  extended  areas  in  Gk-eat 
Britain.     It  is  needless  to  remark  that  could  such  an  industry 
as  that  mentioned  be  introduced,  it  would  confer  an  enormoas 
benefit  on  our  agricultural  and  manufacturing  population, 
especially  on  women  and  children  ;  we  may,  therefore,  find  it 
worth  while  to  reopen  tbe  subject,  which  bas  lain  dormant  for 
the  last  forty  years,  and  reconsider  if  the  experiment,  whicfa. 
was  then  abandoned  as  only  partially  successful,  may  not  now 
be  revived  with  more  chance  of  success.    Beferring  to  the  last 
experiment  in  mulberry  silkworm  culture,  we  find  it  stated  in 
Dr.  Lardner's  Cabinet  Cydopœdiot  "  Silk  Manufacture,"  p.  40, 
published  in  1831,  that  "  In  1825,  a  oompany  was  formed, 
under  the  title  of  the  British,  Irisb,  and  Colonial  Silk  Oom- 
pany.   This  undertàking  was  supported  by  characters  of  the 
highest  rank  and  respectability,  many  of  whom  were  indnced 
to  give  their  countenance  to  the  prqjeot  by  a  patriotic  dtsaire 
to  ameliorate  the  condition  of  tbe  Irisb  peasantry,  by  addin^ 
to  their  profitable  sources  of  industry.     A  royal  charter  was 
obtained  ;  about  eighty  acres  of  land  in  tbe  county  of  Cork 
were  planted  with  nearly  400,000  white  mulberry-trees.     The 
whole  proved  unusually  successful,  very  few  trees  having   died, 
and  many,  in  the  first  year  of  their  transplantation,  put  fortfa 
shoots  20  in.  in  length.     A  small  but  complète  buUding   for 
rearing  silkworms  was  adopted  on  the  plan  of  Oount  Dandolo. 
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The  ezperiment  was  repeated  on  a  more  Ixmited   scale  in 
England.      Between  70,000  and   80,000  mnlberry-trees  were 
planted  in  nineteen  acres  of  fine  rich  eoil,  near  Slongli.    The 
trees  fiourished  hère  as  well  as  in  Ireland.     Bnt  the  attempt 
to  rear  sîlkworms  has  been  nliimately  abandoned  by  the  com« 
panj.    Its  managers  now  tum  the  whole  of  their  attention  to 
an  establishment  in  the  island  of  Malta.    The  expérience  of 
the  Company  leads  to  the  conclosion  that  if  onr  moist  and 
▼ariable  climate  do  not  in  itself  offer  a  snfficient  obstacle  to  the 
snccess  of  attempis  at  rearing  the  silkworm,  there  wonld  still 
remain  another  objection — viz.,  the  high  price  of  labonr.     Sîlk 
reqoires  so  much  care  and  attention  for  its  production,  and  so 
great  a  nnmber  of  persons  mnst  be  employed  in  an  establish- 
ment for  rearing  sîlkworms,  that  it  is  only  in  conntries  where 
the  poorer  dass  is  great  in  proportion  to  capital,  and  where, 
oonseqnently,  labonr  mnst  be  extremely  cheap,  that  the  silk- 
worm can  be  reared  at  any  expense  which  o£fers  snccessfhUy  to 
compote  with  other  régions.    Even  then  the  snperior  skill  and 
knowledge  of  people  to  whom  the  silkworm  has  been  long  an 
object  of  attention  wiU  always  insnre  them  a  snperiority  over 
novices  in  the  art.     The  ignorance  and  awdwardness  of  the 
Irish  peasantiy  in  bestowing  the  necessary  attention  npon  the 
silkworms  afforded  snfficient  reason  for  rendering  their  employ- 
ment  nnprofitable  to  the  growers."     Bnt  since  1825,  great 
changes  bave  taken  place  in  this  conntiy  and  its  people.    1. 
Land  bas  been  more  thoronghly  drained,  woods  and  trees  eut 
down  or  greatly  thinned,  and  the  resnlt  is  a  warmer,  drier 
atmosphère,  of  whieh  tho  last  item  is  the  most  important  in 
mnlbâry  silk-cnltare.     2.   The  gênerai  intelligence  of  the 
oonntry  has  increased.    We  hâve  now  no  difficnlty  in  finding 
Bkilfnl  and  intelligent  hands  among  the  working  classes.     3. 
Interchange  of  ideas,  and  of  communication  between  distant 
oonntries,  as  also  among  onrselves,  is  now  effeoted  with  rapidity 
and  certainty;  and  most  approved  methods  of  cnltivation,  the 
most  skilfnl  treatises,  the  healthiest  eggs  may  easily  be  obtained 
firom  seridcnltnrists  of  repnte  in  ail  parts  of  the  world.     Even 
now  a  Japanese  pamphlet,  on  the  cnltnre  of  their  mnlberry 
BÎlkworm,  printed  in  Angust,  1869,  at  Yokohama,  has  jnst  been 
pnblished  in  the  Chiide  to  Sfriciadiure,  issued  by  the  Silk 
Sopply  Association.     We  [approach,  therefore,  the  practical 
part  of  the  snbject  with  mnch  greater  facilities  than  we  pos- 
sessed  in  1825.     The  objections  raised  by  Dr.  Lardner  are  easily 
dîspoeed  of.    1.  With  regard  to  dimate — In  a  magnanerie  (or 
honse  for  rearing  silkworms),  properly  fitted  np  with  modem 
appliances  for  regnlating  the  température,  ventilation,   and 
hygrométrie  properties  of  the  air,  the  thermometer  and  hygro- 
meter  may  easily  be  maintained  in  onr  climate  at  the  required 
point,  in  the  months  of  May,  June,  and  Jnly,  withont  in  the 
least  interfering  with  the  necessary  amount  of  ventilation  re- 
qnired,  and  entîrely  independent  of  extemal  atmospheric  in- 
finences.     Forty  years  ago,  this,  I  apprehend,  was  impossible. 
2.  The  high  price  of  labour,  and  the  nnmber  of  perçons  required 
in  a  magnanerie,  is  cited  as  an  obstacle.     The  rate  of  wages  of 
the  présent  day  in  agrioultural  districts  cannot  be  pronounced 
high,  espedally  that  of  women  and  chUdren,  who  would  be  largely 
employed  in  tending  silkworms  ;  the  price,  moreover,  of  silk  is 
relatively  now  much  higher  than  it  was  forty  years  ago.   Becent 
improvements  hâve  also  greatly  minimized  the  labour  required, 
not  merely  in  reeling  the  cocoons  by  aid  of  machinery,  but  also 
infeeding  the  worms.     3.  The  third  objection — viz.,  the  igno- 
rance and  awkwardness  of  the  peasantry  of  that  day  is  worth 
bnt  little  now^  owing  to  educational  and  other  changes  ;  the 
intelligence  of  the  peasantry  is  far  greater  now  than  then,  and 
the  fact  that  there  is  no  lack  of  skilful  and  intelligent  hands 
in  the  mannfacturing  districts,  will  go  far  to  prove  that  awk- 
wardness and  ignorance  need  not  now  impede  the  culture  of 
the  silkworm.      Furthermore,  Mr.  Dickens's    position    with 
refere&ce  to  the  culture  of  the  silkworm  in  Great  Britain  is 
fortified  by  the  opinion  of  French   seridcnltnrists  of  known 
npute.    M.  Taurigna  has  stated  that  we  bave  many  localities 
weU  Buîted  for  the  production  of  seed  (eggs),  and  that  we  ought 


to  take  the  highest  rank  of  ail  European  seed-producing 
oonntries,  our  cool  climate  being  especiiJly  favourable  to  the 
development  of  sound  and  healthy  races.  M.  Gnérin-Méne- 
ville,  Inspector-General  of  Seridculture  in  France,  writes  to  me 
as  follows  : — 

"  Aujourd-hui  il  est  reconnu  que  Telëvage  des  vers  à  soie 
peut  se  faire  avantageusement  dans  des  pays  tempérés,  et 
même  froids,  et  non  exdunvement  dans  le  Midi  ;  et  l'on  com- 
mence à  dévellopper  cette  riche  industrie  dans  les  départements 
du  Centre  et  du  Nord,  dont  le  climat  est  peut-être  plus  rigoureux 
que  celui  de  l'Angleterre.  Je  crois  que  vous  parviendriez 
fadlement  à  dévellopper  cette  industrie  chez-vous  et  qu'dle  y 
donnerait  de  très  bons  résultats.  Pour  cela  il  faut  que 
quelques  propriétaires  aises  et  riches  donne  l'exemple  à  fin  que 
les  gens  des  campagnes  le  suivent." 

This  opinion,  ooming  from  a  man  who  has  devoted  himsdf 
entirely  to  seridculture,  has  pnblished  most  valuable  writing  on 
the  snbject,  and  who  travels,  by  virtue  of  his  office,  yearly, 
during  aie  silkworm  season,  over  ail  the  silk  districts  of  France, 
and  reports  thereon  to  the  Ministre  d'Agriculture,  seems  to  me 
to  be  the  strongest  à  priori  authority  that  could  be  cited  for 
again  experimenting  in  silk-culture  in  England.  But,  fortn- 
nately,  we  bave  additional  évidence  that,  so  to  speak,  clinches 
the  matter.  For  the  last  three  years,  Captain  Mason,  in  the 
vidnity  of  Famborough,  has,  in  his  magnanerie,  roared  a 
thoronghly  healthy  stock  of  dlkworms  of  the  B,  mori,  obtaining 
cocoons  and  silk  equal  to  the  best  Italian  produce.  Those 
which  were  exhibited  at  the  meeting  bave  been  deposited  at  tbe 
offices  of  the  Silk  Supply  Assodation,  3,  Gastle-street,  Holborn, 
and  were  pronounced  most  excellent  by  the  members  of  that 
association,  who  were  well  fitted  as  manufacturera  to  express 
an  opinion  thereon.  When  snbmitted  to  the  judgment  of  the 
working  men  at  Macclesfield,  the  only  regret  heard  was  that 
there  was  not  enongh  of  it  to  work  in  the  loom.  Captain 
Mason  has  not  hitherto  been  able  to  furnish  us  with  statistics 
of  the  qnantity  tbat  can  be  produced  from  an  acre  of  ground  ; 
for  this  we  mnst  wait  another  yeax  or  two,  but  be  informed  me 
that  as  far  as  be  could  judge,  from  his  expérience  of  the  last 
three  years,  after  ail  expenses  had  been  paid,  a  profit  of  £10 
per  acre,  on  a  plantation  of  100  acres,  might  easily  be  resJized. 
Captain  Mason  is  a  thoronghly  practical  man,  who  has,  withont 
enthunasm,  tested  the  feadbility  of  silkworm  culture  on  about 
three  acres  of  ground,  planted  with  the  white  mulberry-tree  ; 
his  magnanerie  is  a  model  of  deanliness,  and  his  devices  for 
preserving  the  reqnisite  ventilation  and  température  are  perfect. 
Were  be  to  tum  his  attention  to  the  production  of  healthy 
seed,  instead  of  cocoons,  he  oould  easily  make  a  large 
profit  therenpon.  It  is  chiefly  in  this  direction  that  I 
advise  that  the  first  e£forts  of  experimenters  in  séricicul- 
ture shonld  be  directed.  The  scardty,  and  oonseqnently 
the  high  price,  of  sound  eggs  (owing  to  the  ravages  of 
the  épidémie  disease  during  the  last  fifteen  years),  has 
brought  it  to  pass  that  in  ail  conntries  silkworm  eggs  are 
eagerly  sought  for.  In  Japan,  four  years  ago,  cards  of  eggs, 
weighing  on  an  average  5-6ths  of  an  ounce  each,  sold  for  Is.  6d. 
a-piece  ;  then  a  rush  was  made  to  Japan  for  eggs.  In  1865-6 
2,000,000  cards  were  sold  ;  in  1868-9,  2,500,000  were  sold,  at 
priées  varying  from  12s.  to  15s.  per  card.  This  season,  as  I 
leam  from  a  friend  in  Japan,  has  been  unusually  bad,  and  the 
qnantity  of  cards  is  500,000  only.  The  natives  are  holding  ont 
for  long  priées.  The  cards  this  year  bave  reached  5  dois.,  or 
21s.  8d.  each.  At  5s.  per  oz.,  which  ought  to  be  the  normal 
price,  it  would  pay  to  grow  eggs  for  sale;  at  21s.  per 
oz.,  the  profit  would  be  very  great.  Of  course  this 
price  cannot  be  npheld  as  soon  as  compétition  cornes 
into  play  ;  but  for  beginners  in  sériciculture  it  will  be 
a  great  encouragement  to  get  a  good  price  for  their  eggs. 
I  could  nrge  fnrther  reasons  for  upholding  Mr.  Dickens'a 
propodtion  to  attempt  a  new  sériciculture  of  the  B,  ttiori 
in  Great  Britain,  but  I  think  I  hâve  stated  enongh  for 
the  présent  pnrpose  of  promoting  inquiry  and  experimert.    I 
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will  now  conclode  with  a  few  remarks  on  a  portion  of  the 
snbjeot  not  referred  to  in  Mr.  Dickens's  lectare.  Other 
races  of  silk-prodacing  insects  bave  been  introdaced  into 
Earope  with  a  view  to  a  trial  of  tbeir  produce  and 
acclimatizatîon.  Of  tbese  the  ailantbus  silkworm,  and  two 
or  tbree  kinds  of  oak-feeding  silkworms,  are  ail  we  bave 
made  trial  of.  The  ailanthns  sîlkworm  may  be  dismissed  from 
présent  considération,  for,  thougb  easj  to  rear,  and  tboroagblj 
acclimatized,  the  cocoon  cannot  at  présent  be  easily  reeled  in  a 
remunerative  way.  The  oak-feeders  from  China  and  North 
America  bave  been  tried  only  for  one  or  two  seasons,  and  we 
cannot  yet  speak  conûdently  abont  tbem.  The  oak-feeder  from 
Japan,  the  Bombyx  yama-mai,  which  was  at  one  time  mono* 
polîzed  by  the  BoyÈJ  family,  and  considered  so  precions,  tbat 
the  penalty  of  death  was  threatened  on  any  one  exporting  its 
eggs — ^was  introdnced  into  Earope  in  1863,  and  thoagh  a  con- 
sidérable check  bas  been  experienced  in  its  cnltnre,  one  indi- 
vidnal,  most  successful  from  the  first,  bas  achieved  a  marked 
success.  M.  le  Baron  de  Bretton,  of  Yienna,  beginning  five 
years  ago  with  a  few  eggs,  has  this  season  reared  the  Yama-mai, 
in  the  oak  woods  on  bis  estate,  to  sach  an  extent  that  27,000 
cocoons  were  set  apart  last  antumn  for  the  production  of  healtby 
and  acclimatized  eggs.  In  reply  to  an  inquiry  as  to  bis  method 
of  rearing  this  valuable  silkworm,  he  stated  that  he  was  the 
possessor  of  certain  secrets  which  enabled  him  to  rear  the  worm 
with  certainty,  but  which  be  declined  to  part  with,  except  for 
a  pecnniary  considération.  Spécimens  of  bis  cocoons  and  silk 
will  shortly  be  in  my  possession,  and  will  be  submitted  for  inspec- 
tion at  the  offices  of  the  Silk  Supply  Association.  In  England, 
the  expériences  of  raising  this  silkworm,  in  1868,  resulted  in 
failnre,  chiefly  owing  to  the  bot  snmmer.  In  1869,  failure  again 
ensned,  chiefly  from  the  cold  months  of  May  and  Jane.  In  both 
years  cocoons  were  obtained  only  from  worms  that  had  been 
reared  indoors.  The  expériences  of  the  past  three  years  seem 
to  prove  that  the  comparatively  cool  and  moist  climate  during 
Jane  and  July  of  our  western  and  northern  coasts,  are  better 
snited  to  the  culture  of  the  Yama-mai  than  the  dry  bot  tem- 
pérature of  the  Southern  and  eastorn  counties.  Thus,  in  the 
Houth  of  Ireland,  in  Wales,  Herefordshire,  and  western  part  of 
Scotland,  a  mach  greater  amoont  of  success  has  been  recorded 
than  elsewhere.  It  is  aiso  found  by  expérience  that  they  do 
best  in  a  freely-ventilated  room,  shaded  from  the  snn,  the  tem- 
pérature about  70^,  equable,  and  rather  moist.  Sunshine  and 
a  dry  beat  of  80°  seem  highly  injnrious.  Great  deanliness  is 
éssential.  I  incline  to  the  belief  that  the  expérience  of  a  few 
more  seasons  will  indicate  to  us  the  limits  of  température  and 
locality  wherein  the  worm  may  be  successfuUy  acclimatized,  and 
that  it  eventually  may  become  a  donizen  of  Great  Britain. — 
Journal  of  the  Society  of  A^-te. 


Dr.  Schweinfùrth*s  Travels. — The  Atli^uBum  saya  that  letters 
baye  recently  been  received  in  Berlin  from  the  well-known  German 
traveller  in  Âfrica,  Dr.  Georg  Schweinfarth.  Since  the  appearance  of 
hifl  earlier  works  {Pkmtœ  quœdam,  Niloticœf  1862,  and  Beibrag  zur 
Flora  éthiopiens,  1867),  Dr.  Schweinfnztfa  bas  held  a  high  rank  among 
German  botaniste.  Leaving  Cairo  early  in  1864,  he  traveUed  along 
the  western  coast  of  the  Bed  Sea,  and  af ter  retnming  to  Calro  made  a 
second  yisit  to  the  same  région,  extending  his  joumey  to  Abjssinia  ; 
afterwards,  travelling  westward  to  the  Blae  Nile  and  Khartonm,  and 
northward  to  Cairo,  he  oompleted  his  first  jonrney  in  Africa  in  1866, 
having  spent  mnoh  of  the  time  at  places  of  interest  on  his  route.  The 
reanlts  of  this  jonrney  were  so  important,  both  for  gênerai  science  and 
for  the  branch  which  he  had  made  his  speciality,  that  on  his  pro- 
posing,  at  Berlin,  a  second  visit  to  Africa,  the  *'  Humboldt  Fond  for 
Soientifio  Investigation  and  Travel  "  was  placed  at  his  disposai.  Ho 
started  from  Suez  in  Angnst,  1808,  partiaUy  retracod  his  former 
ronte,  and  arrived  in  Ootober  at  Khartonm,  from  which  place,  assisted 
by  an  agreement  with  the  trader  Ghattas,  he  travelled  to  the  latter's 
trading-settlement  on  the  Bahr  el  Ghasal,  the  principal  western  sonroe 
of  the  White  Nile:  and  hère  he  established,  in  March,  1869,  his 
head'qaarters  for  joumeys  in  the  surronnding  oonntry.  In  April  and 
in  December,  1869,  botanioal  and  other  ooUeotione  made  by  him 
reaohed  Berlin,  aooompanied  by  f oll  aooonnts  of  his  joanieysi  and  by 
soientifio  treatises,  whioh  will  soon  be  published. 


WHAT  PHOTOGBAPHT  DID  m  1869. 

BETBOSFECTIYE  glance  orer  a  year*s  history  ia 
always  interesting  and  instructive,  and  it  is  pleasant 
to  add,  in  relation  to  the  twelve  months  just  corn- 
pleted,  the  ezamination  affords  several  sources  of 
satisfaction.  In  many  respects  the  photographie  yearhas  been 
marked  by  distinct  progress.  Danng  the  three  décades  which 
bave  elapsed  since  its  discovery  as  a  practical  art,  it  has  seen 
many  phases  of  change  and  advancement.  But  of  late  the 
keen  thirst  for  novelty,  the  eager  interest  in  experiment,  of  a 
sometimes  vague,  and  not  nnfreqaently  empirical  character,  bas 
largely  passed  away.  But  whilst  new  processes  are  less 
nnmerous,  the  tendency  of  experiment,  it  is  satisfaotory  to  note, 
is  to  secnre  practical  ends.  In  the  actual  discoveries  of  tbe 
year  there  is  real  gain,  and  tbe  domain  of  photography  has 
been  both  enriched  and  extended. 

Of  primary  importance  is  the  advancement  made  in  per- 
manent printing.  The  old  and  just  reproach  of  photography, 
the  unstable  character  of  its  productions,  bas  lost  its  force. 
Apart  from  the  improvements  made  in  metbods  of  silver 
printing,  whereby  increased  permanency  ia  seonred,  varions 
metbods  now  exist  of  obtaining  photographie  impressions, 
lacking  no  point  of  excellence,  and  of  absolutely  uncballenge- 
able  stability.  Chief  amongst  the  improvements  of  tbe  year  in 
this  direction  is  the  improved  carbon  proceas  of  Mr.  Johnson. 
A  few  years  ago  Mr.  Swan  made  perfect  oarbon  printing  in 
half  tone  commercially  practicable  ;  this  year  Mr.  Johnson  bas 
made  it  easy  and  cheap,  without  sacrificing  any  jot  of  beanty 
or  excellence ,  and  we  may  add,  still  greater  improvements  in 
the  process  will  shortly  be  annoanced  in  our  oolumns.  Mr 
Window  has  annoanced  the  discovery  of  another  method  of 
producing  carbon  photographe,  which  for  spécial  parposes 
possesses  great  promise,  and  is,  we  underatand,  unnsnally 
simple,  and  easy  in  practice.  The  publication  of  Mr.  Blair's 
pamphlet  mast  bave  given  fresh  stimulas  to  many  carbon 
experimentalists,  although,  as  yet,  we  bave  heard  but  little  of 
their  labours.  The  method  of  producing  carbon  pictnres  with- 
out transfer,  by  means  of  a  tissu e  rendered  temporanly 
transparent  at  the  back,  first  suggested  by  Mr.  Swan  some 
years  ago,  has  appeared  twice  during  tbe  year  as  an  inde- 
pendent  discovery  ;  it  has  been  published  by  Mr.  Biair,  and 
included  in  a  spécification  by  Mr.  Pouncy.  The  examples  of 
work  done  in  this  way  with  which  we  bave  been  favoured  by 
Mr.  Blair  bave  saggested  that  for  amateur  purposes  this  plan 
possesses  many  advantages. 

Photo-mechanical  printing  processes  bave  made  great  pro- 
gress during  the  year.  The  results  of  Herr  Albert,  of  Munich, 
by  a  method  analogous  to  photo-lithography,  ia  which  a  layer 
of  bichromated  gélatine  exposed  under  a  négative  acquires  tbe 
property  of  repelling  water,  and  receiving  a  coatiog  of  fatty 
ink,  in  the  exact  ratio  of  the  action  of  light,  far  surpasses  in 
excellence  anything  hitherto  produced  by  analogous  modes  of 
printing.  The  process,  so  far  as  we  can  learu,  is  essentially 
practical,  and  the  plates  yield  a  large  number  of  impressions. 
The  success  of  Herr  Albert  bas  stimulated  many  other  experi- 
mentalists in  a  similar  direction,  many  of  them  with  considér- 
able promise,  but  none  at  présent  nearly  approaching  ia 
excellence  to  the  most  saccessful  of  the  Albert-types.  In  photo - 
block  printing  Mr.  Dallas  has  continued  to  make  progress,  and 
has  produced  some  very  good  results  in  Une  and  stipple. 
Photo-block  printing  of  subjests  direct  from  nature  does  nob 
appear  to  make  progress,  nor  at  présent  to  afford  mach  bope 
of  success.  A  new  process  of  photo-mechanical  printing,  by 
Messrs.  Edvvards  &  Kidd,  the  détails  of  which  bave  not  jet 
appeared,  seems  to  possess  considérable  promise.  Mr.  Wood- 
bury's  method  of  photo-relief  printing  has  made  some  progress, 
and  maintains  its  distinctive  excellence,  amongst  photo* 
mechanical  processes,  of  producing  the  most  perfect  analogae 
of  the  sun-picture  proper,  which  bas  ever  been  obtained  by 
mechanical  means. 
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Oeramio  photography  bas  ezdted  considérable  attention 
dnring  the  year,  and  Tarions  experimentalists  hâve  been  en- 
gaged  npon  it.  Mr.  Henderson  bas  attained  tbe  bigbest 
excellence  in  tbis  country,  manj  of  bis  enamel  miniatures  being 
absolntely  perfect  in  delicacj,  force,  gradation,  and  tone.  His 
metbod,  bowever,  remains  a  secret. 

Silver  printing  prooesses  bare  made  some  progress,  less  in 
relation  to  resnlts  tban  to  means.  Permanent  sensitive  albn- 
menized  papers  of  real  excellence  baye  taken  a  place  in  com- 
merce, and  offer  many  advantages,  especially  to  amateurs. 
Gollodio-cbloride  printing  bas  made  some  progress  ;  tbe  metbod 
of  faming  tbe  film  bas  been  fonnd  a  valnable  improyement. 
Camera-printing  on  wet  collodion  bas  been  snecesôfally  prac- 
tiaed  daring  tbe  year. 

Tbe  ordinary  wet  collodion  négative  procest  baa  not  nnder- 
gona  mncb  cbange  dnring  tbe  year.  Some  attention  bas  been 
giren  to  tbe  use  of  aUcaline  or  neatral  nitrate  batbs,  as  a 
neana  of  attaining  increased  sensitiveness,  and  négatives  wbicb 
do  not  reqnire  intensifying.  Mr.  Blancbard  bas  seonred  some 
▼ery  enconraging  resnlts  in  tbis  direction.  Tbe  nse  of  wasbed 
wet  plates  bas  eontinned  to  be  snccessfnlly  practised.  Tbe 
golden  syrnp  solution,  for  preserving  plates  moist  ezposed  and 
developed  in  tbe  field,  witb  a  view  to  finiabing  at  bome,  bas 
also  corne  into  more  gênerai  nse. 

In  dry-plate  processes  tbere  bas  been  bnt  little  cbange.  Tbe 
gom-gallio  prooess  of  Mr.  Gk>rdon  bas  become  tbe  gênerai 
favonrite,  and  bas  yielded,  in  tbe  bands  of  many  pbotograpbers, 
very  fine  négatives.  Mr.  England  bas  nsed  it  extensively 
daring  tbe  snmmer,  and  bas  brongbt  bome  from  Switzerland 
some  hundreds  of  very  fine  négatives  by  it.  Tbere  is  strong 
gênerai  testimony  to  tbe  excellent  keeping  qnalities  of  tbe 
plates  ;  bnt  Mr.  England  expresses  a  deoided  conviction  tbat 
tbeae,  in  common  witb  every  kind  of  dry  plate,  deteriorate 
from  tbe  time  of  tbeir  préparation.  Tbe  gom-gallic  piatea 
exposed  fresb,  be  fonnd,  gave  good  resnlts  witfa  sa  ei^Kware  of 
twiee  as  long  as  tbat  reqnired  for  wet  plates  ;  bnt  at  tbe  ex* 
piratîon  of  a  week  tbe  exposure  reqnired  considerably  increasing, 
and  nnder  sncb  circnmstances  developed  better  witb  alkaline 
pyrogallic  solutions  tban  witb  tbe  iron  solution  reoommended 
by  Mr.  Gordon.  The  coffee  process  bas  also  received  some 
attention  dnring  tbe  year,  and  M.  de  Constant  bas  fonnd  tbat 
witb  tbe  addition  of  gnm  excellent  resnlts  are  obtained.  Mr. 
Sutton  annonnced  a  new  alkaline  process,  baving  some  analogy 
to  Mr.  Bartbolomew's  gélatine  and  carbonate  of  soda  process. 
In  tbe  récent  process,  tbe  alkaline  conditions  are  more 
thorongbly  carried  ont,  and  alkaline  development  employed. 
Tbe  process  was  somewbat  complicated,  bnt  gave  bope  of  sen- 
sitiveness. No  tmstwortby  reports  of  its  snocessfnl  application 
bave  reacbed  us; 

Tbe  impulse  gîven  to  pbotograpbio  portraitiste  a  couple  of 
years  ago  bj  tbe  exhibition  of  tbe  works  of  M.  Adam-Salomon 
bas  eontinned,  and  bome  good  fmit  in  tbe  bigber  art  qnalities 
wbicb  bave  diatîngnislired  tbe  works  of  many  of  tbe  portraitiste 
intbiseoQntrj,  tbe  especial  class  of  portraiture  wbicb  bas  been 
designated  as  Balomonesque  baving  come  extensively  into  vogue, 
wîth,  bowever,  in  many  cases,  snfficient  modification  to  stamp 
tbe  individnality  of  eacb  producer  npon  bis  pictnres.  Tbe 
pleasing  new  style  of  portraiture  introdnced  l^^  Mr.  Sarony, 
and  named  pboto- crayons,  bas  attracted  considérable  attention, 
and  bas  been  largely  in  demand. 

Tbe  very  snccessM  exhibition  of  tbe  Pbotogmpbic  Society, 
beld  in  November,  affbrded  ample  illustration  of  tbe  advance  of 
art-qnalities  in  varions  branches  of  pbotograpby.  Tbe  practioe 
of  eombination  printing,  as  one  of  tbe  aids  to  increasing  tbe 
plaaticity  of  pbotograpby,  steadily  increases  in  tbe  bands  of 
pbotograpbers  wbo  aim  at  tbe  production  of  pictorial  effect, 
notwitbstanding  tbe  étrange  abuse  wbicb  tbe  System  bas  re- 
cdved,  both  from  capable  and  incapable  writërs,  wbo  inveigb 
against  it  as  of  necessity  nntmtbfal.  Thèse  writers  overlookr 
tbe  fact  tbat  tmtb,  in  any  form  of  art,  dépends  rather  on  the 
capadty  of  tbe  artîst  to  perçoive  and  embody  lâratb,  tban  on  tbe 


meobanical  means — wbether  peneil,  caméra,  or  printing-frame — 
by  wbicb  the  tmtb  is  embodied.  Th«  most  perfeot  meobanical 
means  may  fail  to  render  tmtb^  m  mmpMt^  bands,  and  thns 
the  simplest  form  of  pbotograpby  bemidefiUseaBid  misleading  ; 
whilst,  in  the  bands  of  a  cnltivoted  tmà  oonscientions  artist, 
eombination  printing  will  always  be  kept  mider  the  govemance 
of  art  tmtb. 

Pbotograpfay  gradnally  takes  its  pkMe  aero  ûrmfy  wêà^ 
widely  as  a  recognized  branch  of  économies.    Ita  afiptictttîoav 
are  more  nnmerons,  extensive,  and  valnable,  8»d»  m  mma^  n^ 
spects,  its  commercial  proepeeta  ave  improving. 

The  societies  generaUy  are  flonriahing,  but  some  bave  eoinadl 
to  meet,  and  tbe  North  London  bas  ceased  to  exist.  It  had 
donc  good  service  daring  many  years,  bnt  gradnally  dedined, 
baving,  as  its  committee  conoluded,  donc  its  work.  The  Pboto- 
gmpbic Society  of  London  and  tbe  South  London  Society  are 
active  and  flouririiing. 

Death  bas  removed  some  veterms  in  the  art.  Mr.  Boger 
Fenton,  one  of  tbe  earliest  and  most  snecessfhl  pbotograpbers, 
and  the  praotical  founder  of  the  Photographie  Society,  died 
dnring  the  year;  Mr.  Hookin,  an  eariy  photograpker  and 
skilfnl  photographie  chemist,  also  died  ;  Mr.  Petsobler,  a  gistle- 
man  whose  name  was  familiarly  known  amongst  dsj-plate 
workers,  died  also.^PAe^o^rapi^ic  Newa, 


DBBSSmG  MILLSTONBS  BY  THE  USB  OF  g^HE 

DIAMOND. 

ILLEBS  wbo  may  be  nnaoqnainted  witb  the  natora 
of  diamonds  or  tbeir  dnrability,  it  ia  reasenable  to 
suppose,  will  be  somewbat  so^tieal  and  ineredalons 
as  to  tbe  practicability  of  nsing  them  snecessfully 
ae  an  economical  application  in  dressing  the  lands  of  mill* 
stones.  Bnt  if  they  wonld  take  the  trouble  to  investigate  thek 
history  and  the  purpoees  for  which  they  are,  and  bave  been, 
employed  besides  tbat  of  ornaments,  they  will  leam  tbat  they 
were  nsed  before  the  Christian  era,  and  np  to  tbe  présent  âge, 
for  making  Hnes  of  any  depth  or  form,  and  for  carvîng  faces 
and  figures  in  relief  npon  tbe  bardest  class  of  stones,  sncb  as 
tbe  onyx,  and  others  which  are  almost  as  faard  as  tbe  diamond 
itself.  Again,  diamonds  are  now  being  nsed  snccessfnlly  for 
drilling,  sawing,  planing,  turning,  shaping,  carving,  and 
dressing  stones  or  other  bard  substances. 

Diamonds  set  in  an  ordinary  stem  or  férmle  were  tried 
many  years  ago  in  Europe  (and  recently  in  America)  for  pro- 
dncing  lines  npon  millstones,  and  the  millers  were  perfectly 
satisfied  tbat  the  flnest  and  most  effective  dress  was  attained 
by  merely  gliding  the  diamond  ligbtly  over  the  stone.  Tbe 
nse  of  diamonds  for  tbis  pnrpose  was  abandoned,  bowever, 
from  tbe  difficulty  in  keeping  them  in  tbeir  setting,  and  tbe 
liability  of  tbeir  being  broken  by  over  pressure.  It  was  uni- 
versallj  oonceded,  tbat  if  the  diamond  conld  be  set  snfficiently 
firm  in  an  instrument,  so  constmcted  as  to  regnlate  the  près* 
sure  and  protect  it,  it  wonld  eventually  in  a  great  measnre 
snpersede  tbe  pick. 

Afler  many  expérimente  and  trials,  Mr.  Dickinson  bas  snc- 
ceeded  in  constmcting'the  important  improvements  illustrated 
in  onr  engravings,  tbe  success  of  which  is  attested  by  those 
nsing  tbe  machines  fbr  over  six  years.  The  main  difficulty  be 
fonnd  was  in  edncating  millers  to  l^e  proper  handling  of  tbe 
diamond,  and  overcoming  préjudices  against  any  innovation 
npon  tbe  old  mode  of  dressing  with  a  piek.  From  tbeir  habit 
of  seeing  so  mncb  stone  displaced,  it  had  become  an  idea  or 
conviction  with  them  tbat  sncb  displacement  was  actually 
necessary  or  nnavoidable,  and  it  bas  taken  some  time  to  con- 
vince  them  of  tbe  contrary. 

Tbe  large  engravlng[p.  92]  représenta  Hfr.  Dickinson's  patent 
graduated  guide.  A  double  mie,  A,  iv  connected  to  a  stnûght 
edge,  D,  by  two  transverse  arma  B  and  G  ;  tbe  arm  0  baving 
ûoUf  S  and'  F,  eut  in  the  centre  and  the  right-hand  end  to 
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aooommodate  tbe  motâon  in  drawing  the  anna  in  a  direct  line 
mtb  eaoh  otlier  towards  fhe  atraiglit  edge,  D,  whioh  is  done  by 
the  revolation  of  a  smoll  roller  in  a  spiral  ont  in  the  wheel  S, 
Thifl  roUer  is  Bcrewed  on  a  projection  Q,  attaohed  to  the  middle 
of  tke  loner  ann  B.  The  wheel.  S,  hû  also  cot  on  îta  edge 
gmnaUted  teeth  in  whicb  a  pawl,  I,  ia  made  to  catch,  pn>- 
pelling  the  wbeel  arotind  nheu  aotnated  b;  the  tbniub-piece, 
K,  with  the  prMHore  of  tbe  thnmb  of  the  left  band,  and  it  in 
anstaîned  in  its  position  hj  a  pawl,  L,  as  the  preesnre  îe  oon- 
tinnonBlj  repeated.  Tbe  box.  M,  oontaîns  a  sprîng  whioh 
tbrowB  Uie  doable  mie.  A,  back  to  its  fonuer  position  when 
relieved  from  tbe  pawl  L.  On  a  luied  ledging  of  tbe  hed- 
plate,  F,  tbere  ii  a  graduated  scale  with  figures,  to  enabla  the 
operator  to  set  bis  distancée  as  he  maj  requlre  between  eaoh 
line,  whiob  is  done  bj  a  short  slidiog  bar  seonred  bj  a  screw, 
0,  0  îs  a  Taised  ledging  on  tbe  inner  rnle  wbîch  gnîdes  and 
eteadies  the  proteotor  in  its  motion.  Tbe  spiral  movement 
deaoribed  ia  attaohed  to  the  bed-plate  F  (the  latttei  being 
plaued  lerel),  and  ia  adjastablo  npon  the  &ce  of  the  stona  as 
maj  be  reqnb^d. 

In  nsing  this  guide  tbe  opération  ia  verj  simple,  ^nd  reqnires 
bot  little  praotice,  the  gnide  being  so  oonatmctëd  as  to  prodaoe 
tbe  diatonces  between  each  orook  mathematicallf  oorreot.  It 
eau  also  be  set  bj  tbe  acale  ao  as  to  obtain  any  nnmber  of 
craoka  to  the  ïnch  from  eight  to  fortj-eight. 

When  naîug  tbia  instrument,  the  palm  of  the  left  bsnd  ia 
preased  finnlj  npon  the  bed-plate,  P,  on  whicb  tbe  morement 
ia  fiied,  and,  after  having  marlced  witb  the  dianond  as  often 


aa  reqniied,  the  Uinmh-pieee,  K,  ia  piubed  bj  tbe  thnmb  of  the 
left  hand  aa  far  aa  it  wâl  go,  then  immediatelj  reUevad. 

ThtB  preaanre  ÎB  repeated  nntil  tbe  baok  of  tbe  double  rnle 
tonobea  tbe  straigbt  edge,  D,  when  tbe  forefinger  of  the  left 
band  pressée  the  pawl,  L,  and  tbe  spring  in  the  box.  M,  then 
instantlf  estends  the  double  nile  to  its  firat  poeition, 

Tbe  amall  diagram  sbowa  the  oonatrae* 

tion  of  tbe  "  protactor."    A  repreeents  tbe 

atock  oT  pToleotor,  in  wbicb  ia  îuserted  a 

Steel  bar,  B,   oontaining  tbe  diamond  0. 

Aie  a  sbîflîng  gaard,  npon  whioh  tbe  pro< 

tector  ia  made  to  alide  between  tbe  doable 

raie  or  tramway.     Thia  gnard  is  adjaat- 

able,  and    secnred  in  its  pouition  bj  a 

thonb-screw   D.      E   ia   a  rod  wbîoh  ia 

preased  npon  tbe  bar,  B,  oontaÏDÎng  tbe 

diamond,  0,  hj  a  spring,  wbich  presanre  is 

inoceased  or  diminisbcd  hj  a  acrew.  H,  at 

tbe  top  of  the  bandle.  G,  in  aocordaooe 

with  tiie  natnre  of  tlie  bnrra  and  depth  of 

dreaa  reqnired. 

■■^=-!=  Thia    proteotor    is  drawn  throngh  tibe 

donble  raie  or  tramway,  the  same  as  a  pencil  in  rnling  a  alate. 

Tbe  opération  is  ao  simple  that  a  boy  coold  operate  with  it 

Uindfolded.— TA«  Ârtiaan. 


■  Ih«UookliHb««nkiadlflMtbjtb«adil«r(if  Ibt^rMMM. 
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Tk«  Pntettê  qf  tA«  â'ubtommeon  iîttr«n  of  Oamioîa  (Pioteoa  sognmiu, 
LaareaU). 


REVIEWS   OF   BOOKS, 

The  TTnwvru  ;  or,  Ihe  I-nfinUely  Qreal  and  tlie 
InfiniUly  LiiOe.  By  P.  A.  Pouchbt,  M.D., 
CorreBpoDding  ïlember  of  the  InatitaU  of 
Fronce.  TranBlated  from  theFreoeh.  London: 
Blaokie  &  Son.     1870. 

M  POUCHBT  bas  realùed  what  Popalu 
■  Science  shonld  be,  and  hu  given  ns  a 
treotiae  on  Natare  gentrally,  nhioli  ig  nnqaeation- 
ably  the  fineat  work  of  the  kind  oTer  pabliahed 
in  thia  or  any  other  oonntrj.  The  anthor'a 
ol^ject  ia  wriâng  the  book  waa  to  extend  to 
the  ntmost  of  hia  poirar  a  taste  for  Natoral 
Sdeuce,  and  in  the  pre&ce  he  admits  that  bis 
book  ia  not  "a  learned  treatiao,  bat  a  aïnipla 
elementaiy  stady,  conceived  with  the  idea  of 
indncÏDg  the  reader  to  aeek  in  other  worka  for 
more  eztenaÎTe  and  more  profonnd  knowledge." 
The  Tolame  û,  in  point  of  fact,  a  magnificent 
landscape  of  nataral  pbenomena.  Ererything 
ia  Tnrnereeqne  and  broad  and  grand;  there  ia 
no  taint  of  pre-Baphaelitiah  détail  abont  it.  To 
gire  an  idea  of  the  mnltitade  of  anbjecta  deatt 
with  by  the  aatiior  we  quota  the  folloiring 
headinga  of  tbe  aérerai  "  booka  "  into  whioh  the 
vork   ia   ditided.      Thèse    are — the   Inriaibte 
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World;  the  Architeots  of  the  Sea;  Insects;  Bayagers  of 
Forests  ;  Proteotors  of  Agrionltare  ;  the  Architecture  of  BirdB  ; 
the  MigrO'tionB  of  Animais  ;  the  Anatomj  of  Plants  ;  the  Phj* 
siologj  of  Planta;  tha  Sead,  and  QerwiBatioa;  Bztremea  in 
the  Yegetable  Ejagdom  ;  Migrationa  of  Planta;  Formation  of 
the  Globe;  Fossils;  Moantains,  CatadjMns,  and  Upheavala; 
Yolcanoea  and  Earthqaakea;  Glaciers  and  Btemal  Snowa; 
Cavems  and  Grottoes  ;  St^pes  and  Déserts  ;  tha  Air  and  ita 
Corposelea;  the  Stara,  and  ImmensHy;  tJie  Solar  World; 
and,  lastljt  Monatera  and  Superstitions. 

Indeedy  it  will  be  apparent  that  M.  Pondiet's  volume  is,  aa 
its  tiUe  indieatea  a  historj  de  omnibtu  rébus  et  quihuêdam  aUis, 
in  80  far  aa  concerna  the  objects  nsuall j  embraoed  bj  the  stady 
of  Bîologj.  Perhaps  it  wonld  hâve  been  wiser  had  a  more 
limited  area  been  ohosen,  but  with  sach  a  field  before  him — a 
field,  too,  in  which  he  himself  bas  donc  so  mnch,  and  snch  good 
work — M.  Ponchet  bas  aehieved  ail  that  coold  be  done  in  jnstioe 
to  each  department  be  bas  handled  ;  and  being  master  of  a 
literary  style  snch  as  verj  few  scientific  men  possesa,  he  bas 
written  one  of  the  most  attractive  and  graphie  chronides  of 
Naturels  operationa  whieh  we  bave  ever  had  the  fortone  to 
meet  with.  Hère  and  there  we  notice  passagea  and  iUnstra- 
tions  which  bave  been  inserted,  we  shonld  saj,  in  the  ezerdse 
of  poetie  or  artistio  license  rather  than  from  a  conviction  of 
their  veraeioosness.  This  we  regret;  it  waa  to  bave  been 
avoided  if  possiUe,  bat  we  presnme  that  IC.  Ponchet,  on  the 
whole,  givea  a  grain  of  credence  to  the  statementa  of  the 
kind  which  bis  book  contains,  else  we  shonld  not  find  him 
giviog  a  description  of  the  gigantic  cnttle-fish  seen  in  1861,  off 
the  Canaries,  bj  the  captain  of  a  French  vessel  ;  and,  on  tha 
same  gronnd,  we  wonld  explain  the  appearance  of  a  handsoine 
engraving  illnstrating  this  hnge  "  polypas,"  which  is  heremade 
almost  aa  large  aa  the  steamer,  which  apparentlj,  as  a  matter 
of  precantion,  is  giving  the  monster  a  "  wide  berth." 

There  are,  however,  verj  few  snch  defecta  in  thia  magnifi- 
cent  volume.  Tout  <m  contraire^  the  facts  narrated  are  well 
establialied,  and  the  illoatrations,  many  of  which  are  exqmsitely 
colonred,  axa  soehaa  havenever  belbra  appeared  in  any  treatiaa 
on  science.  The  engravings  are  flo  nnmerous  that  it  is  hardly 
possible  to  open  any  of  the  nearly  800  pages  of  whieh  the  work 
consists  without  coming  on  some  elegantly-designed  and  well- 
printed  woodcnt.  Of  the  other  mechanical  featnres  we  can 
tmly  Bay  that,  in  binding,  paper,  and  typography,  the  pnb- 
lishers  bave  spared  no  ezpense,  and  bave  in  conséquence  pro* 
duced  a  book  which  in  point  of  luxnrioas  omamentation  cannot 
be  surpassed. 

Of  the  contents  of  the  work  there  is  not  mnch  to  b3  said 
critically  :  the  mère  outlines  of  natnral  history  hâve  been 
eketched.  Bat  there  are  some  of  the  chapters  which  contain 
matters  not  hitherto  bronght  before  the  English  reader  of 
popalar  scientific  books.  Of  thèse  two  are  particularly  worthy 
of  notice — those  on  "the  air  and  its  corpusclee,"  and  on 
"  monsters  and  superstitions."  Both  thèse  chapters  will  be  read 
with  interest  by  edncated  persons  of  even  average  intelligence. 
In  the  firet,  the  author,  who  we  need  not  say  is  the  well-known 
advocate  of  the  doctrine  of  spontaneous  génération,  indulgea  in 
a  telliag  diatribe  agaiust  M.  Pasteur  and  the  other  modem 
supporters  of  panspermist  doctrines.  And,  in  our  opinion, 
M.  Pouchet  bas  by  far  the  best  of  the  argument  ;  for,  so  far 
as  positive  facts  go,  ail  are  on  bis  side,  and  none  on  M.  Pas* 
tenr's.  Hear  what  M.  Pouchet  says  in  regard  to  the  snppoaed 
nniversal  présence  of  organic  germs  in  the  air  : — 
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Tkeie  are  plants  whioh  only  appeadr  nndês  oiroiiastanoes  so  ez- 
ceptional  and  ko  extraordinary,  that  the  miad.  revolts  ai  the  idea  of 
their  tiny  seed  loading  the  atmosphère  oentoxy  af ter  œntnry  in  order 
at  long  intervala  to  fertilize  some  imperceptible  part  of  the  globe. 
This  would  be  inntility  in  immensity.  A  fnngna  is  known  whioh  neyer 
growB  exeept  on  the  bodiea  of  dead  spiden.  Another  on]y  appears  on 
the  Burfaeo  of  horaes'  hoofa  in  •  atate  of  patiefaotion.  One  little 
parasita  oî  the  same  f amily — the  laaria  of  the*  Sphinx — ^has  hitherto 
only  been  observed  on  certain  nootnmal  moths.  The  chrysalidoB  and 
lary»  of  thèse  are  never  attaoked  by  it;  other  spedes  infest  them. 


Unless  one  possessed  the  imagination  of  a  Bonnet  la  it  possible  to 
BQppoBe  that  Nature  wonld  nsàeaBly  hâve  bnrdened  the  air  of  the 
whole  globe  for  the  mers  pnrpoae  of  scattering  seed  on  the  bodiea  of 
mUm  BpHtirs  asid  moths  ;  and  that  there  was  always  a  stook  zeady  for 
tiie  perfeot  inseot,  ita  QhryBalis,  and  ita  larvaP  StiU  more  cnxions  faota 
are  known  ;  for  instance,  that  of  a  fnngna  never  f onnd  but  on  the 
neok  of  a  oaterpillar  of  tropioal  oonntrieB.  It  ia  always  solitary  on 
this,  and  of  enormoas  sise  ia  proportion,  being  often  four  to  fire 
high.' 
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M.  Pouehet's  argument  aa  to  what  Natnre  wonld  or  wonld 
not  do  is,  of  course,  of  no  scientific  weight,  as  we  know  that 
Natnre  ia  horribly  wastefol  of  her  organized  products,  but  there 
are  other  faeta  in  thia  chapter  which  the  pauBpermists  never 
can  fiùrly  get  over. 

The  diapter  on  Monsters  Î8  a  most  unique  and  enrioua 
acoonnt  of  the  étrange  créatures  desoribed  as  actual  entities  by 
the  olderwriters,  and  especiallyin  the  works  of  Albertus  Magnus, 
Aldrovandns,  and  othen.  The  illustrationB  are  bizarre  and 
amnsing  examples  of  the  credulity  of  our  forefathers.  The 
acoount  of  the  Grottoes  and  underground  caverns  of  différent 
parts  of  the  globe  are  brief,  but  are  singularly  interesting,  and 
are  aecompanied  by  some  engravings  of  remarkable  beauty,  two 
of  which,  one  representing  the  Mammoth  Cave,  and  the  other 
the  curions  Proteus  of  Carniola,  we  bave  been  enabled  through 
the  oourtesy  of  the  publishers  to  reproduce  (see  p.  93). 
Altogether  the  book  is  most  praiseworthy,  and  the  traoriator, 
whoae  name  is  not  given,  haa  done  hia  part  of  the  work  with 
very  great  skill  and  carefulness. 


Th&Boày  and  Ita  ffeaîth:  a  Book  for  Primar^  SehooU.    By 
B.  D.  MAPOTHaB,  M.D.     Londoa  :  Simpkin  à  Marshall. 

DB.  MAPOTHEB,  the  Professor  of  Phyeiology  in  the 
Boyal  Collège  of  Surgeons  of  Dublin,  haa  hère  given  us 
a  very  elementary  school  book  on  gênerai  phyeiology  and  ita 
application  to  practical  hygiène.  The  style. and  plan  of  the 
little  volune  are  excessively  simple,  exeept  in  a  few  oocasional 
paaaages^  where  the  author  expresses  bis  opinions  of  the  duty 
of  the  State  to  the  people — not  the  sort  of  thing  most  intel- 
ligible to  yonng,  very  yonng,  folk  at  Bchool.  The  volume  ia 
worthy  of  commendation,  and  we  hope  some  of  our  primary 
Bchools  will  adopt  it. 

Thê  Wmid  we  Live  »n,  or  First  Lessons  in  Physieal  (hography. 
By  D.  T.  Ansted,  MJL.,  F.B.S.  London  :  Wm.  Allen  <k  Co. 
1870. 

WS  objeot  to  the  née  of  the  tenu  pkyncal  geografihjrft  but 
we  presnme  that  while  it>  ia  reoogDimd  by  sciaotific 
men,  booka  written  on  physieal  gaoioggr  snid  the  distribation  of 
life  muât  bear  the  title  of  pfayaieal  geographies.  The  small 
volume  now  on  our  table  is  a  oompauion  to  that  on  the  earth's 
history  reviewed  in  our  last  isane.  Tt  is  not  so  sncceasfal  a 
work  on  the  whole,  bnt  is,  for  ail  that,  a  uaefol  school  book  and 
a  cheap  one. 
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It  il  dtBtinetly  to  be  borne  io  mind  thtt  we  do  not,  by  ioBerting  letters,  conrey 
«ay  opiaion  fbTOtnrmble  to  their  contents.  Wo  open  onr  eolamns  to  all^  without 
Uaaing  to  aoy  ;  aad  thna  Bopply  a  cbannel  for  the  pnbUoation  of  opinioiia  of 
aUshadea. 

No  notice  whatoTer  will  be  taken  of  anonymons  oommunicaiioiis. 

We  cannot  nnderteke  to  retnrn  rcjected  oommnmoUiona. 


Ds.  MoxjLiOT  OH  THX  B1B1.B  AND  GsoiiOOT. — Frt>m  Dr.  Mollot. 

81B, — ^I  do  not  mean  to  trouble  you  with  a  defence  of  my  work  on 
Qeology  and  Révélation  against  the  critical  remarks  ihat  appeared  in 
the  last  issue  of  your  journal,  but  there  la  one  error  inta  which  the 
reyiewer  bas  fallen,  which  I  truBi  you  will  allow  me  to  correct,  as  it 
seems  to  in  volve  a  charge  of  dishonesty.  It  is  alleged  that  I  bave 
"  ignored  "  the  geological  évidence  which  bears  upon  the  antiquity  of 
the  human  race,  and,  a  little«further  on,  the  writer  hints,  olearly 
enongh,  that  I  bave  doue  this  for  the  pnrpose  of  misleading  my 
readers,  inasmuch  as  the  évidence  in  question  is  unfavourable  to  my 
causa  He  says,  **  treatises  like  that  of  Dr.  Moiloy,  in  which  the 
Bible  is  made  to  tell  the  required  story,  and  in  which  so  much  of  scientific 
truth  as  is  demanded  is  told  and  no  more,  are  the  stepping-stones  of 
ficeptioism." 

Kow  I  bave  dlstinctly  stated,  in  my  introductory  chapter,  that  there 
are  two  points  of  contact  between  geology  and  revealed  religion,  the 
one  being  the  antiquity  of  the  earth,  the  other,  the  antiquity  of  the 
human  race.  The  first  of  thèse  two  points  I  take  for  the  subject  of 
the  présent  volume,  and,  in  the  last  paragraph  of  my  book,  I 
announce  my  intention  of  disouBsing  the  second,  as  soon  as  I  can  find 
leiaure  and  opportunity.  This  being  so,  it  is  plainly  not  quite  fair  to 
say  that  I  bave  "  ignored''  the  geological  évidence  for  the  antiquity 
of  man,  mach  less  is  it  fair  to  insinuate  that  I  bave  dishonestly  sup- 
preased  it. 

The  rieyiewer  maintains  that  the  omission  of  this  évidence  is  "  a 

deep  flaiw  in  Dr.  MoUoy'e  argument,  and  one  which  indedd  readers'  bis 

Teasonins    absolutely    without    foundation."     I    regret    he    shonld 

entertam  this  opinion,  and  I  bave  little  hope  of  oonverting  him  to 

my  yîewa,  bat  I  may  be  allowed  to  obBerre  Ûiat  the  anttqoi^  of  man 


not  being  the  salijeot  of  this  Tolume,  the  evidenoe  by  whieh  it  is 
supported  was  not  pertinent  to  my  pnrpose.  The  "  deep  flaw  "  in  my 
argument  ôonsists  simply  in  this,  that  my  argument  is  confined  to  the 
subject  in  hand  ;  and  my  reasoning  is  considered  "  absolutely  without 
foundation  "  because,  when  I  propose  to  prove  one  thing,  1  do  not,  at 
the  same  time,  prove  another.  Tours  faithf nlly, 

8t,  Patrick* s  Collège,  Maynooth,  Jan.  21.  Gbbald  Molloy.' 


Amphisaurus  ambltodus.— JiVom  Mr.  T.  P.  Babkas,  P.G.S. 

Sir,— Among  the  récent  fossil  remains  obtained  from  the  Korth- 
umberland  Low  Main  coal-shale  is  a  jaw  which  I  bave  reason  to 
believe  bas  not  yet  been  named  or  desoribed,  and  which  certainly  bas 
not  yet  been  recorded  as  présent  in  thèse  northem  ooal-fields. 

My  first  introduction  to  the  new  reptile  was  throogh  the  kindness 
of  Mr.  Ward,  of  Longton,  Staffordshire,  in  whose  oabinet  I  saw,  for 
the  first  time,  a  large  portion  of  a  jaw  with  very  peouliar  teeth.  The 
length  of  the  jaw  was  4  in.,  and  the  teeth,  which  were  eight  in 
nnmber,  were  placed  at  irregular  intervals. 

Within  the  last  few  weeks  I  bave  obtained  a  similar  jaw  from  the 
Northumberland  coal-measures  ;  it  is  in  two  portions,  one  being  3- in. 
long,  and  the  other,  1  in.  In  thèse  fragments  there  are  eight  teeth,  and 
the  impression  of  one  tooth.  Eaoh  tooth  is  ^  in.  long,  they  rise  almost 
perpendicularly  from  the  jaw,  and  are  of  nearly  uniform  diameter  to 
within  -^  in.  from  the  apices  :  at  that  distance  from  the  summit  they 
tnm  off  at  an  obtuse  angle,  and  the  apices  of  the  teeth  are  very  obtuse. 
A  tolerably  accurate  représentation  of  the  f  orm  of  the  tooth  may  be 
obtained  by  placing  the  forefinger  ereot,  and  bending  it  at  the  upper 
joint.  MegoLosawrus  Bucldandii^  plate  62a,  fig.  6a,  Owen's  OcZonto- 
graphy,  somewhat  resembles  the  tooth,  but,  unUke  the  tooth  of  Mega- 
losanrus,  which  is  flattened  and  denticnlated,  the  teeth  of  the  new 
reptile  are  perfectly  circular  and  free  from  denticulations.  The  depth 
of  the  jaw  is  i  in.,  the  thkckness  at  the^anterior  eztremity  is  ^  in.,  and 
towards  the  posterior  eztremity,  -^  in.  The  teeth  are  arranged  at 
irregular  intervals,  occasionally  the  space  between  them  is  f  in.,  and, 
in  other  cases,  the  teeth  are  nearly  in  contact.  Each  tooth  is  marked 
by  distant  longitudinal  striœ,  and  they  are  strongly'plicated  near  the 
base. 

The  spécimen  in  the  possesaion  of  Mr.  Ward  and  that  in  my 
possession  are  both  mandibles,  and  baving  reason  for  believing  that 
nothing  more  is  known  of  the  reptile,  I  propose  provisionally  to  name 
it  Amphiaaurus  amblyodtis,  the  generic  name  signifying  that  it  is  a 
sanrian  of  doubtf  al  affinities,  and  the  spécifie  name  that  the  teeth  are 
not  only  obtnsely  pointed,  but  that  they  are  also  bent  near  tha 
snmmits  at  an  obtose  angle. 

On  the  slab  associated  with  the  jaw  of  Ainphisaurus  amhlyodtu 
there  are  a  ridged  bone  which  bas  the  appearance  of  a  fragment  of  a 
soapnla^  and  a  large  nodule  of  oopxoUtic  matter. 


Ifewcastle-on-Tyne,  Jan,  18. 


I  am  yonn  obediebtly, 
T.  P.  Baskas,  F.G.S. 


as 


G-igantio  American  S^lowers.— ^Dr.  B.  Seemann  writes  as  follows 
to  the  Qardeners'  Ckronicle  :— Tropical  America  enjoys  the  pré- 
éminence of  produoing  the  largest  floral  development  in  a  good  many 
naturel  orders,  there  being  the  Victoria  regia  amongst  Nymphœaceœ, 
the  Bfuginansia  candida  amongst  Solanaceœ,  the  Lasiamdra  macrantha 
amongst  Melastomaoeœ,  the  Sapranthus  Nicaraguensis  amongst 
Anonaoeœ,  the  Oodwinia  gigas  amongst  Aroideœ,  &o.  Until  I  diacovered 
Sapranthus  Nicaraguensis,  tropical  Africa  waa  anpposedto  possessthe 
largest  Anonaoeous  flowera  in  existence  (Monodora),  and  now  I  leam 
from  your  columns  that  Dr.  Welwitsch  bas  fonnd  in  Africa  an  Aroid 
even  larger  than  my  Oodwinia  gigas.  As  I  "  out-monodored  "  him  in 
the  AnonacesB,  of  course  I  must  not  grumble  if  he  "  out-godwiniaa  " 
me  in  Aroidea  ;  but  I  still  trust  that  when  actual  measurements  are 
produced,  America  may  yet  come  off  victorions  in  the  question.  There 
is  no  reason  to  assume  that  the  few  spécimens  of  Gk>dwinia  measured 
in  Nicaragua  were  the  largest  ever  produced  in  the  country,  and  there 
is  every  reason  to  assume  that  if  my  spécimens,  after  suffering  some- 
what in  their  passage  to  England,  attained  the  past  season  dimensiona 
equalling  within  a  few  inohes  those  of  the  plants  in  Nicaragua,  they 
may  ezceed  them  even  if  Mr.  Bull  really  does  begin  to  culUvate  them. 


>  If  Dr.  MoUoy  will  again  rewl  th*  review  of  bis  iatMettlag  book,  be  wlQ  tea 
that  we  neither  espreiaed  nor  iorpUed  aa?  charge  of  dliboMetf  mft^nt^  bim.  Wa 
gave  bim  oMdlt  (br  se*!  antaapefiad  by  wbdon.  Se  flw  ea  bia  Mfpoaaata  «staady 
thaj  •ra'not  norel.  We  abaU  bat  gbd  to  aa*  how  b»  attaamaa  a  vaaoaaOialaaa 
oftha  viaea  of  pseUatorfo.  «reb«ok>giala'aad  Ua  ittter»mUllaa  of  tba^BiUÉaafc 
otaroMlogr--*£BaynnrB»  oi  "  aaoMex  An  BayabA»os."l 
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SecMUriM  of  Sooietiet  wiU  oblige  us  by  regnlarlj  forwaiding  '*Abttricts  oi 
Prooeading*  ;  "  ud  thtj  wonla  do  mnch  to  enbftnee  the  intarett  and  taccaM 
of  their  meetingt  if  th«j  wonld  enablo  m  to  pnbliah  io  uiticipation  *<notio«t 
of  ptpen  to  be  read."  ^____^ 

BOTAL  SOCIETY. 

(Meeting  of  the  13th  insi.  continued  froni  page  74.) 

VU.  On  the  Occurrence  of  Enstatite  in  the  Busti  Aërolite. — ^Betidea 
tbe  angite  already  deacribed  there  occnrs  in  this  meteorito  another 
silicate  whioh  conatitates  ita  inoat  important  iogredient.  Tho  aogite 
ia  ohiefly  fonnd  in  the  nodule  with  the  calciam  anlphide,  and  ia  fonnd 
more  aparaely  in  the  remaining  parts.  Aaaociated  with  it  throughont, 
and  otherwiae  forming  the  chief  maaa  of  the  atone,  ia  a  minerai  which, 
in  microecopic  aectiona,  présents  the  appearanoe  of  a  nnmber  of  more 
or  leaa  fiasnred  oryatals  of  TaryiDsr  tranaparencj,  aomo  clear,  aome 
nearly  opaqne,  and  aanally  presenting  a  not  very  nnaymmetrioal  poly- 
gonal outline.  Thoae  oryatals  are  imbedded  in  a  magma  of  fine- 
grained  silicate,  itaelf  often  entangled  in  an  irregnlar  meahwork  of 
opaqne  white  minerai.  Amongat  theae  ingrédients,  when  mechanioally 
separated,  wbat  aeema  to  be  three  différent  minérale  can  be  diatin- 
gniahed.  The  rareat  of  them  ia  tranaparent  and  colonrleaa,  and  very 
irregnlar  in  the  form  of  ita  fragmenta  ;  a  aecond  ia  of  a  greyiah-white 
oolonr,  translnoent,  and  offering  an  eyen  leaa  hopefol  problom  to 
the  orystallographer  than  that  preaented  by  the  firat.  Tho  third 
ia  an  opaqne  minerai  with  a  distinct  cleavage  following  the  facea  of 

a  prism  of  abont  ^^t  uid  with  a  aecond  imperfect  oleayage  perpen- 

dionlar  to  the  former.  From  a  few  fragmenta  of  the  two  former  kinda 
aome  measnrements  were  obtained,  which  condaot  to  the  conclusion 
that,  like  the  last-mentioned  silicate,  theae  minerais  are  enstatite. 
The  angles  1  0  0,  1  1  0  are  46*  25',  and  1  0  0.  1  0  1,  41**  34'. 

Chemical  analysis  confirmed  the  identity  of  thèse  three  minerais  by 
showing  them  to  be  enstatite  under  différent  aspects.  When  lime  is 
absent  it  présents  itself  as  a  simply  prismatic  minerai,  the  dark  grey 
tabular  Tariety.  When  lime  is  présent,  though  to  an  amount  less 
than  two  per  cent.,  the  orystalline  structure  becomes  more  complex. 
The  augite  may  perhaps  be  tesselated,  as  it  were,  in  the  enstatite, 
somewhat  as  this  latter  minerai  bas  been  shown  to  ooour  intercalated 
to  a  small  amount  in  layers  of  angite.  I  did  not  snoceed  in  establish- 
ing  this  point,  howeyer,  by  an  examination  of  microfloopio  Beotions  of 
this  minerai. 

The  oryatalline  fragments  freqnently  show,  when  examined  by 

polarised  light,  a  composite  stnioture,  the  principal  sections  of  the 

différent  parts  of  the  minerai  being  disposed  at  erery  angle  of  mntnal 

inclination.    The  analysis  of  thèse  minerais  yielded  the  fdUowiag 

nninboTB  :~- 

Dark  Oray  Tabular  Variaty.         Traaaparvnt  Whito  Tariaty. 


Par. 

imnoa. 

^   Far. 

Ozytan 

aentagaa. 

oantatai. 

ratioa. 

Sflioio  aoid  ... 

57-597 

...     80-718     .. 

....     58-437 

81-166 

Hagnesia 

40-64 

...     16-288     .. 

....     88-942 

15-564 

Lime    

-» 

— 

....       1-677 

0-479 

Ironozide  ... 

1-438 

...        — 

....       1-177 

— 

Pc^ash 

0-394 

...        -^         .. 

....       0-832 

— 

Soda 

0-906 

— 

....       0-357 

— 

100*975  100*922 

Bami-traDipart  nt  Gray  Tariaty. 

^— yy ^ 

Per-       Oxfgan  Par-  Ozygan        Par-  Ozjgan 

canttgat.     ratioa.  aantagat.  ratioi.     cantogaa.  ratioa. 

I.  n.  ni. 

SUioic  acid  .     57*087    80-419  57*961  80*912    57-754  80*802 

Magnesia  ...     40*574    16117  89026  15*598    38-897  15*247 

Lime 2-294      0*655  1-524  0*435      2*376  0678 

Ironozide...       0*867         —  0*154  —        0*428  ^ 

Potash  —           —  0*569  —        0*569  — 

Soda  —           —  0-68  —        0*657  — 

lithia    —          —  ^  —        0-016  — 


100-772 


99*914 


100-192 


As  in  the  case  of  the  angite,  the  soda  is  probably  dexived  from  the 
hydrogen  chloride  ;  the  iron  ocours  partly  as  métal,  minutely  snb- 
divided,  partly  as  oxide  combined  with  the  magnésium  silicate.  In 
each  case  the  bases  slightiy  ezceed  the  amount  required  by  the  for- 
mula of  enstatite.  On  oomparing  thèse  with  known  analyses,  and 
those  which  I  shall  shortly  snbmit  to  the  sodety,  it  seems  highly 
probable  that,  where  the  conditions  nnder  whioh  a  meteoric  silicate 
haa  been  formed  were  snoh  that  nlioate  add  was  présent  in  exoess  of 
tiiat  required  by  the  formula  of  enstatite,  this  aoid  remaina  uncom- 
bined,  in  the  f onn  of  orystaUised  nlioa  with  the  speoifio  gravity  of  a 
fuaed  quarts,  and  that  where  magnesia  and  other  bases  aie  in  exoess, 
a  basio  sUioate  wiUi  the  formula  of  oliTin  absorba  the  mipplementavy 


portion  of  thèse  bases.  Calcium,  when  présent,  would  conyert  into 
augite  its  equiyalent  ratio  of  what  would  otherwise  oonstitute  enstM 
tite,  and  it  is  possible  that  this  is  true  eyen  when  this  élément  is  dis- 
tributed  in  small  qnantities  throughont  the  mass. 

No  alumina,  and  consequently  no  feldspathio  ingrédient,  has  been 
detected  in  this  météorite. 

VIII.— Compotfttion  of  the  entire  Météorite. — ^With  the  TÎew  of 
detcrmining  the  différent  Ingrédients,  minerais  présent  in  the  Busti 
météorite,  fragments  and  dust  from  the  neighbourhood  of  the  nodule 
of  sulphide  and  augite  were  analysed.  The  minerai  was  troated  with 
hydrogen  chloride,  carbon  disulphide,  and  potash,  which  remoYed 
16*873  per  cent.,  leasing  a  reaidue  of  83*127  per  cent.  ;  the  comix)si- 
tien  of  thèse  two  portions,  soluble  and  insoluble,  is  gÎTen  below  :— 

Solabla  Portion.  Inaolabla  Portion. 


Par- 
cantagaat 
Calcium  snlphate  .    0-442 
Calcium  sulphide  .    4*188 

Iron  oxide  0*194 

Silicio  acid 6*514 

lime    0022 

Magnesia 5*055 

Potash 0099 

Soda 0*118 

Lithia — 


Oxygan 
nitioa. 


Par- 
cantagat. 


—  0-891 

3*474  46*857 

0006  12*375 

2-02  23*266 

—  0*14 

—  0*455 

—  0019 


Ozygan 
ratioa. 


24*727 
8*585 
9*299 


16-577  83*503 

The  ratio  of  the  silicic  aoid  to  the  magnesia  and  lime  in  the  latter 
analysis  oorresi>onds  with  the  composition  (f  Mg  i  Ca)  O,  SiOg.  Be- 
garding  the  calcium  of  the  white  and  grey  yarieties  of  enstatite  to  be 
présent  as  angite  intercalated  with  the  enstatite,  we  may  assert  that 
while  ail  the  silicates  of  this  météorite  présent  the  typical  fonnula 
MO,  SiOs,  three  equiyalents  of  the  rock  near  the  nodule  may  be 
treated  as  composed  of  two  equiyalents  of  angite  and  one  of  enstatite; 
in  other  parts  of  the  stone  the  latter  minerai  prédominâtes. 

A  formula  for  the  angite  with  magnésium  und  calcium  in  equal  pro- 
portions would  no  doubt  more  truly  represent  its  composition  ;  it  is, 
howeyer,  as  impossible  to  separate  the  enstatite  inteiôalated  with  it 
as  it  is  to  remoye  this  minerai  when  blended  with  the  enstatite. 

IX.  SolubUity  <^the  Minérale  of  the  Busti  Météorite, — ^As  it  appean 
of  importance  to  détermine  the  degree  to  whioh  thèse  meteorio 
minends  were  soluble  in  add,  the  augite  aad  enstatite  were  snbmitted 
to  this  solyent  action.  IMgested  for  seyeral  hours  at  100**  C.in  hy- 
drogen chloride  diluted  with  half  its  yolume  of  water,  and  subse- 
quently  in  potash  for  some  hours  to  remoye  the  free  silioa,  the  augite 
and  each  of  the  three  forma  of  enstatite  proyed  to  be  aoted  upon,  the 
results  in  ail  cases  showing  that  the  add  simply  exeroisee  a  solyent 
action  on  the  minerai,  withont  separating  it  into  two  or  more  distiaot 
silicates. 

The  subjoined  table  giyes  the  resnlts  of  the  expérimenta.  The 
degree  in  which  the  add  dissolyed  the  minerai  was  due  to  the  more 
or  less  complète  trituration  of  the  material  before  treatmeat.  In  one 
case,  for  whioh  the  transparent  yariety  was  sdeoted,  a  répétition  of 
the  process  three  times  gaye  results  that  left  no  doubt  as  to  the 
nature  of  the  action  of  the  add. 

Of  the  groyish-white  yariety  of  enstatite,  after  treatment  for  20 
hours  with  aoid  and  12  hours  with  potash,  9-414  per  cent,  dissolyed, 
an  analyns  of  whioh  is  giyen  in  column  I. 

Of  the  grey  tubular  yariety  of  enstatite,  after  treatment  with  add 
for  16  hours,  and  with  potash  for  a  similar  time,  7-779  per  cent,  dis- 
solyed, that  gaye  on  analysis  numbers  the  approximate  yalue  of  whioh 
is  found  in  column  II. 

Of  the  white  yariety,  after  the  first  treatment  for  20  hours  with 
add,  and  snbsequently  with  potash,  12*68  per  cent,  dissolyed,  the 
oompontion  of  which  Lb  giyen  in  column  IIL  By  a  second  treatment 
of  the  reddual  enstatite  from  this  experiment,  after  2  hours'  tritma- 
tion  with  add  for  80  hours  and  potash  for  12  hours,  67*84  per  oent. 
dissolyed  ;  and  on  subjeoting  the  minerai  to  a  third  treatment  in  s 
similar  way,  51*18  per  cent,  were  dissolyed  in  add  and  potash.  In 
the  last  of  thèse  expérimente  the  ratio  of  the  silioa  to  the  baaes, 
neglecting  the  small  amount  of  the  former  dissolyed  in  the  add  is  aa 
58*4  to  42*0,  that  of  an  analysis  of  an  enstatite  being  as  58-4  to  41*6. 
^  The  solubility  of  the  augite  was  determined  by  snbjeeting  it  to 
similar  treatment  with  add  during  18  hours,  and  with  potash  for  m 
like  time,  thèse  reagents  remoying  7-884  per  oent.  of  the  mineraL 

L  II.  ni. 

Silidoadd  5*408    5141     6724 

Magnesia     2-367     1-858     4*61 

Lime     1-048     0-27      0-482 

Iron  oxide,  &o 0-187    0*676     0*576 

Potash 0*121     0-528     0*504 

Lithia  —      traoe    


Sodafonad 


9*181 

[0-126] 


7-968 

[1*217] 


12-846 

[1-042] 
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X.  The  Iron  of  the  Biuti  MeteorUe. — ^A  amall  pepîta  o£  thé  iion, 
oontained  in  the  mefceorite  waa  aoalysed.  Omitting  the  silioate 
attaohed  to  the  iron,  the  résulta  of  the  analysii  were  as  followa  :— 

Iron-niokel  aUoy 98*798 

Iron  94-949 

Niokel  3-849 

Sohieibersite    1-202 

Iron 0-884 

Nickel  0-234 

Phoaphoras 0084 


100-000 


The  qaantifcy  was  far  toc  smàU  to  encourage  a  searoh  for  cobalt  and 
oiher  metala. 

Besides  the  niokeliferons  iron,  whioh  is  disseminated  rery  sparselj, 
and  in  particles  singnlarly  aneqnal  in  sise  and  distribution,  and  with 
whioh  troilite  is  assooiated  in  yery  smaU  qoantity,  ohromite  is  présent 
as  a  oonstitoent  of  small  but  appréciable  amonnt.  The  crjstals  of 
this  minerai  are  distinct  and  brilliant,  and  sometimes  présent  good 
angles  for  measnrement.  One  gaye  the  solid  angle  of  a  regular 
octahedron. 

The  Manegaum  Météorite  of  1843. — This  météorite  fell  at  Maneganm, 
in  Khandeish,  India,  on  the  26th  Jnlj,  1843.  Onlj  a  small  fragment 
was  preserred,  and  of  this  a  portion  was  glyen  bj  the  Asiatic  Society 
of  Bengal  to  the  British  Mnsenm  in  1862.  In  1863 1  desoribed  its 
appearanoe  as  seen  in  section  in  the  microscope,  and  gaye  the  parti- 
culars  of  its  fall  (Phil  Mag.,  s.  ir.  p.  135,  1863). 

From  the  minnteness  of  the  spécimen  I  had  yery  little  material  to 
work  npon.  One  minerai  is  conspicnoas  in  the  atone,  namely,  a 
primroee-colonred  transparent  crystalline  silicate  in  small  grains, 
loosely  cemented  by  a  white  floccolent  minerai.  This  greenish-yellow 
minexal  (I.)  and  a  fragment  of  the  entire  météorite  (II.)  were  analyaed, 
and  crystalline  grains  of  the  former  were  measnred  on  the  goniometer. 

The  prism  angles  (1)  for  the  prism  / 1  1  0 1  were  abont  ^,  and  (2)  for 

ihe  prism  {1  0  1}  were  ^r%i  for  {1  0  0,  1  1  0}  abont  46'';   for 

{10  0,  10  1},  49*  4';  and  for  {1  1  0,  1  0  1},  58°  89'. 

The  analyses  gaye  the  f ollowing  nambera  : — 

Oz7g«n 
I.  ratuM.  II. 

SîHoio  add  ...  55-699     ...  29-706     53629 

Hagnesia    ...  22-799)                                  (23*32 

Ironozide   ...  20*541  {  ...  14059     {20*476 

lime    1-316)                                 (   1-495 

Chromite —                                         1-029 


Ozygen 
ratiot, 

28-602 
14-305 


100-355 


99-949 


The  spécifie  gravity  of  the  grannlar  minerai  is  3*198,  and  its 
hardness  5*5. 

The  rosnlt  of  the  aboyé  analyses  is  to  show  that,  ezcept  for  a  little 
chromite  and  a  little  angite,  with  possibly  in  the  crystallized  minerai 
a  little  free  silica,  both  that  minerai  and  the  coUectiye  silicate  of  the 
atone  oonsist  of  a  ferriferons  enstatite. 

The  formula  most  in  accordance  with  the  analysis  would  be 

«  Mg  ^  Fe)  0,  SiO,  ; 
that  of  the  enstatite  in  the  Breitenbach  météorite  is 

(I  Mg  i  Pe)  O,  SiO,. 

The  bnlk  of  the  Bnsti  météorite  consists  of  a  purely  mag^esian 
enstatite  ;  this  of  Manegaum  is  almost  entirely  an  enstatite  richer  in 
iron  than  any  yet  ezamined.  Both  bear  eyidence  to  the  white  floccu- 
lent  minera]  which  charaoterixes  the  microacopic  aections  of  maoy 
météorites,  being  composed  of  this  now  important  minerai  enstatite. 

In  publishing  the  results  I  haye  obtained  in  the  attempt,  so  far  as 
thia  memoir  goes,  to  treat  ezhaustiyely  of  the  mineralogy  of  two  im- 
portant météorites,  I  wish  to  record  the  obligations  I  am  under  to 
Dr.  Flight,  Assistant  in  my  Department  at  the  British  Muséum,  for 
hia  Taluable  aid  in  the  ohemical  portion  of  the  inquiry. 

"  On  Fluoride  of  Silyer.  Part  I.,"  by  Qeorge  Gore,  F.B.S.— This 
communication  treats  of  the  formation,  préparation,  fuialysis,  compo- 
sition, common  physical  properties,  and  chemical  behayiour  of  fluoride 
of  silyer. 

The  sait  was  prepared  by  treating  pure  silrer  carbonate  with  an 
«zoess  of  pure  aqneons  hydroflnoric  acid  in  a  platinnm  dish,  and  eya- 
poratîng  to  dryness,  with  certain  précautions.  The  sait  thus  obtained 
inyariably  contains  a  small  amount  of  free  metallic  silyer,  and  gêner- 
ally  also  traces  of  water  and  of  hydroflnoric  acid,  unless  speciâ  pré- 
cautions mentioned  are  obseryed.  It  was  analysed  by  yarious  methods  : 
the  best  method  of  determining  the  amount  of  fluorine  in  it  consisted 
in  eyaporating  to  dryness  a  mixture  of  a  known  weight  of  the  sait 
dieeolyed  in  water,  with  a  alight  ezceas  of  pure  and  perfectly  caustio 
lime  in  a  platinum  bottie,  and  gently  igniting  the  reaidue  at  an  incipient 
rtd  beat  until  it  oeaaed  to  loae  weight.    By  taidng  propeç  oaie|  the 


results  obtained  are  aocnrate.  The  réaction  In  this  method  of  analyaia 
takes  place  aocording  to  the  foUowing  équation,  2AgF  -i-  CaO—CaF,  -i- 
2  Ag  -h  O.  Sizteen  parts  of  ozygen  ezpelled  equal  thirty-eight  parts  of 
fluorine  présent.  One  of  the  methods  employed  for  determining  the 
amonnt  of  silyer  consisted  in  passing  dry  ammonia  oyer  the  sait 
in  a  platinum  boat  and  tube  at  a  low  red  beat.  The  results  obtained 
in  the  yarious  analyses  establish  the  faot  that  pure  fluoride  of  silyer 
consista  of  nineteen  parts  of  fluorine  and  108  of  silyer. 

"  Approzimate  Déterminations  of  the  Heating  Powers  of  Arotums 
and  a  LyrsB,"  by  £.  T.  Stone.— Abont  twelye  months  ago,  aaid  the 
author,  I  began  to  màke  obaeryationa  upon  the  heating-power  of  the 
atars.  My  first  arrangementa  were  aimply  thèse  :  I  made  use  of  a 
délicate  reflecting  astatic  galyanometer,  and  a  thermo-electric  pile  of 
nine  éléments.  The  pile  was  screwed  into  the  tube  of  a  negatiye  eye- 
piece  of  the  Greenwich  Great  Equatorial,  from  whioh  the  eye-lensea 
had  been  remoyed. 

I  soon  conyinced  myself  that  the  beat,  condensed  by  the  object-glasa 
of  12f  in.  npon  my  pile,  waa  appréciable  in  the  oaae  of  aeyeral  of  tho 
brighter  atara;  but  the  endless  changes  in  the  zéro-point  of  the 
galyanometer-needle,  and  the  magnitude  of  thèse  changes,  eompared 
with  those  arising  from  the  heating-power  of  the  stars,  preyented  me 
from  making  any  attempts  to  estimate  the  absolute  magnitude  of  the 
eifects  produced.  Eyery  change  in  the  state  of  the  sky,  eyeiy  forma- 
tion or  dissipation  of  doud,  completely  droye  the  needle  to  the  stops. 

At  the  February  meeting  of  the  Boyal  Astronomical  Society  I  first 
became  aWkre  of  what  Mr.  Huggins  had  doue  upon  this  question.  Hia 
arrangements,  howeyer,  did  not  appear  to  me  to  meet  the  difficultiea 
which  I  had  encountered.  Ai  ter  some  trials,  I  arranged  my  apparatua 
as  followa,  and  with  its  présent  form  I  am  satisfied. 

I  took  two  pairs  of  plates  of  componnds  of  antimony  and  bismuth. 
The  areas  are  abont  (0.075)'  in.,  and  their  distance  is  about  0*25  in. 

The  pôles  are  joined  oyer  in  opposite  directions  to  the  terminais  of 
the  pile  and  galyanometer.  The  whole  pile  is  screwed  into  a  tube  of 
one  of  the  negatiye  eyepiecea  of  the  great  equatorial.  This  completely 
shuts  the  pile  np  in  the  telescope-tube.  A  thick  fiannel  bag  is  then 
wrapped  oyer  the  eyepiece  and  terminais.  The  bag  is  preyented  from 
actually  touching  the  case  of  the  pUe,  and  is  usefiU  in  preyenting  the 
irregular  action  of  draughta  upon  the  caae  of  the  pile  and  terminala. 
The  wirea  are  led  from  the  terminala  of  the  pile  to  the  obaeryatory 
library,  where  I  haye  placed  the  refiecting  galyanometer.  This  sépara- 
tion of  the  galyanometer  from  the  télescope  is  most  inconyenient,  but 
it  was  absolutely  necessary  on  aocount  of  the  large  moying  masses  of 
iron  in  the  obaerying-room. 

The  two  faces  of  the  pile  are  so  nearly  alike,  that  the  currenta 
which  are  generated  by  an  equal  heating  of  them  are  ezceedingly  feeble. 

The  tdescope  is  first  directed  so  that  the  star  falls  between  the 
faces,  and  allowed  to  remain  thus  until  the  needle  is  nearly  steady  at 
the  zéro. 

The  star  is  then  placed  altemately  upon  the  two  faces,  and  the 
correspondiug  readings  of  the  galyanometer  taken  as  soon  aa  the 
needle  appeara  to  haye  taken  up  ita  position,  whioh  uaually  takes 
place  in  about  ten  minutée.  In  order  to  aydd  changea  of  zéro,  I 
haye  alwaya  reduced  thoae  readinga  by  comparing  a  reading  with  atar 
on  the  one  face  with  the  mean  of  two  readinga  with  atar  on  the  other, 
taken  before  and  after  the  rea4ing  with  atar  on  the  firat,  or  vice  venà. 

With  this  précaution  I  haye  neyer  met  .with  any  anomalons  results, 
although  in  making  the  obseryations  I  haye  uaually  joined  oyer  the 
terminais,  withont  knowing  the  direction  for  beat,  and  haye  left  thia 
undetermined  until  the  oompletion  of  the  obaeryationa.  I  mention 
this  because  the  différences  in  the  readings  for  star  on  the  one,  which 
I  call  o,  and  star  on  the  other,  which  I  call  /3,  in  the  state  in  whioh  I 
use  my  galyanometer  are  small. 

On  many  nights,  when  yery  slight  appearanoes  of  doud  preyailed, 
I  haye  not  been  able  to  make  any  satisfaotory  obseryations  at  alL 

The  number  of  divisions  oyer  which  the  spot  of  light  trayels  on  the 
galvanometer-scale  for  a  giyen  différence  of  température  of  the  faces 
a  and  /)  is  of  oourae  dépendent  npon  many  droumatancea,  and  eape- 
dally  upon  the  position  of  the  aensitiyenees-regulation  magnet  of  the 
galyanometer. 

I  baye  thooght  it  useleas,  therefore,  to  pubUsh  any  results  unless 
obtained  upon  nights  when  the  state  of  the  galyanometer  was  elimina- 
ted  by  ref erring  to  an  independent  source  of  beat.  Tha  waj  in  whioh 
this  bas  bsen  attempted  is  as  foUows  : — 

After  obtaining  the  différences  in  the  podtion  of  the  spot  of  light 
on  the  galyanometer-soale  for  star  on  a  and  star  on  /9, 1  remoye  the 
pile  from  tbe  télescope,  leaying  ail  its  galyanio  connections  nntouched, 
and  monnt  the  pile  so  that  the  two  halyes  of  the  face  of  a  Leelie's 
cube,  containing  boiling  water,  each  radiâtes  beat  upon  one  face  a  or 
P  of  the  pile,  placed  at  a  known  distance  of  about  twenty  inohes 
from  the  cube.  After  some  time  the  deflection  of  the  needle  will  faU 
nearly  to  zéro,  and  become  steady  enough  for  obseryation.  A  pièce 
of  glass  is  then  placed  to  intercept  from  0  a  portion  of  the  beat  from 
one  half  of  the  face  of  the  cube,  and  when  the  needle  haa  taken  up  its 
position,  the  reading  is  taken.  Kezt,  the  i^ass  is  placed  to  intavoept 
a  portion  of  the  beat  from  tb^  fm  a»  «ad  the  galvanoHMter-zsadiiis 
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iftken,  eb  before,  as  Boon  «s  tle  scedle  bas  asrouiicecl  iia  poeiticn 
of  rest. 

Thnreday,  JaLuary  201h. — Dr.  "W.  A.  Miller,  V.P.,  in  ifce  cbair. 
The  folloviug  p aper  vas  rcad  : — "  Frelimirary  Paper  on  Certain 
Drifting  Motions  of  the  Stars,"  by  Bichard  A.  Frcctor,  B.A.,  F.E.A.S.  ; 
ccmmnnicated  by  Warren  De  la  Eue,  V.P.R.S. 

A  carefnl  ezaniisation  of  tbe  prof  er  moticcB  of  ail  tbe  fizcd  stare  in 
tbe  catalcgnea  pnblii^bed  by  Mcesib.  Main  acd  Stone  {^ettioirs  of  ihe 
Boyal  Astrùficmical  Society^  toIb.  xxTiii.  and  xxxiii.)  bas  led  me  to  a 
Bomewhat  intereatisg  reenlt.  I  find  tbat  in  parts  of  tbe  beavens  tbe 
stars  ezbibit  a  well-marked  tendency  to  drift  in  a  definite  direction. 
In  tbe  catalogues  of  proper  motions,  owing  to  tbe  way  in  wbicb  tbe 
atara  are  arranged,  tbis  tendenoy  is  macked  ;  bnt  wben  Ûe  proper  mo- 
tiona  are  indicated  in  maps,  by  affixing  to  eacb  star  a  small  arrow 
irbose  lengtb  and  direction  indicate  tbe  magnitude  and  direction  of 
tbe  star' 8  proper  motion,  tbe  star- drift  (as  tbe  pbenomenon  may  be 
termed)  beeomes  yery  évident. 

It  is  wortby  of  notice  tbat  MSdler,  baving  been  led  by  certain  con- 
siderations  to  examine  tbe  neigbbonrbood  of  tbe  Pléiades  for  traces  of 
a  commnnity  of  proper  motion,  fonnded  on  tbe  drift  be  actnally  fonnd 
in  Taurns  bis  well-known  tbeory  tbat  Alcyore  (tbe  htcida  of  tbe 
Pléiades)  is  tbe  common  centre  aronnd  wbicb  tbe  ridereal  System  is  moY- 
isg.  But  in  reality  tbe  commnnity  of  motion  in  Tanras  is  only  a  single 
instance,  and  not  tbe  most  striking  tbat  migbt  be  pointed  ont,  of  a 
cbaracteristio  wbicb  nay  be  reoognised  in  many  régions  of  tbe  bea- 
Tens.  In  Gemini  and  Cancer  tbere  is  a  mncb  more  striking  drift 
towarda  tbe  soath-east,  tbe  drift  in  -Tannis  being  towards  tbe  eontb- 
west.  In  tbe  constellation  Léo  tbere  is  alao  a  well-marked  drift,  in 
tbis  case  towards  Cancer. 

Tbese  particnlar  instances  of  star-drift  are  not  tbe  leas  remarkable, 
tbat  tbey  (tbe  stars)  are  drifting  almost  exactly  in  tbe  direction  due 
to  tbe  proper  motion  wbicb  bas  been  assigned  to  tbe  snn  ;  because  the 
récent  reeearcbes  of  the  Astronomer  Boyal  bare  abnndantly  proved 
tbat  tbe  apparent  proper  motions  of  tbe  stars  are  not  to  be  recognized 
aa  principally  due  to  tbe  snn's  motion.  Mr.  Stone  bas  sbown  eren 
tbat  we  mnst  assign  to  tbe  stars  a  larger  proper  motion,  on  tbe  avcr* 
âge,  than  tbat  wbicb  tbe  snn  possesses.  Looking,  therefore,  on  the 
stars  as  seyerally  in  motion,  with  TelocitieB  excceding  tbe  snn's  on  the 
ETerage,  it  cannot  bnt  be  looked  npon  as  bighly  sigoificant  tbat  in 
any  large  région  of  tbe  beavens  tbere  Bbonld  be  a  commnnity  of  mo- 
tion sQcb  as  I  bave  de&cribed.  We  seem  compelled  to  look  npon  the  stars 
wbicb  exbibit  snch  commnnity  of  motion  as  forming  a  distinct  System, 
tbe  members  of  wbicb  are  aseociated  indeed  with  tbe  galactio  System, 
bnt  are  mncb  more  intimately  related  to  eacb  otber. 

In  otber  parts  of  tbe  beavens,  however,  tbere  are  instances  of  a 
atar-drift  opposed  to  tbe  direction  due  to  the  solar  motion.  A 
remarkable  instance  may  be  recognized  among  tbe  eeven  bright  stars 
of  Ursa  Major.  Of  thèse,  tbe  fitars  /3,  y,  o,  f ,  and  K,  aro  ail  drifting 
in  the  same  direction,  and  almost  exactly  at  tbe  same  rate,  towards  tbe 
"  apex  of  tbe  solar  motion,"  tbat  is,  the  point  from  wbicb  ail  tbe  mo- 
tions due  to  tbo  snn's  translation  in  epace  should  be  directed.  If  thepe 
ÛTe  stars,  indeed,  form  a  System  (and  I  can  see  no  otber  reasonable 
explanation  of  so  singnlar  a  commnnity  of  motion),  the  mind  is  lost 
in  contemplating  tbe  immensity  of  tbe  periods  wbicb  tbe  revolntions 
of  tbe  components  of  the  System  mnst  occnpy.  Madler  bad  already 
aasigned  to  tbe  révolution  of  Alcor  aronnd  Miear  (^  Urr œ)  a  period  of 
more  than  7,000  years.  Bnt  if  thèse  stars,  wbicb  appear  so  close  to  the 
naked  eye,  bave  a  period  of  snch  lengtb,  wbat  mnst  be  the  cyclio 
periods  of  Btars  wbicb  cover  a  range  of  sevcral  degrees  npon  tho 
beavens. 

In  like  manner  tbe  stars  a,  )3,  and  y  Arietis  appear  to  form  a 
single  System,  thongh  the  motion  of  a  is  not  absolntely  coincident 
citber  in  magnitude  or  direction  with  tbat  of  /3  and  7,  wbicb  are  mov- 
ing  on  absolntely  parallel  lines  with  eqnal  velocity. 

Tbere  are  many  otber  intere^ting  cases  of  tbe  same  kind.  I  bope 
Boon  to  be  able  to  lay  before  tbe  Society  a  pair  of  maps  in  wbicb  ail 
the  well-recogniaed  proper  motions  in  both  bemifipheres  are  exhibited 
on  the  stercographic  projection.  In  the  same  maps  also  tbe  effects 
duo  to  the  eolar  motion  are  exhibited  by  means  of  great  circles  throngb 
the  apex  of  the  Bolar  motion,  and  small  circles  or  parallels  baving  that 
apex  for  a  pôle. 

It  appears  to  me  tbat  tbe  star-drift  I  bave  described  serves  to 
explain  several  phenomena  which  bad  bithcrto  been  thought  very 
perplexing.  In  the  fir^t  place,  it  accounts  for  tbe  Bmall  effect  wbicb 
the  correction  due  to  the  Bolar  motion  bas  been  found  to  bave  in 
diminiahing  the  sums  of  the  squares  of  tbe  stellar  proper  motions. 
Again,  it  explains  the  fact  that  many  double  stars  which  bave  a 
common  proper  motion^  appear  to  bave  no  motion  of  révolution 
around  eacb  otber;  for  clearly  two  members  of  a  drifting  System 
migbt  appear  to  form  a  dose  double,  and  yot  be  in  reality  far  apart 
and  travelling  not  around  eacb  otber,  but  more  closcly  around  the 
centre  of  gravity  of  tbe  mncb  larger  System  tbey  form  part  of . 

I  may  add  that,  wbile  mapping  the  proper  motions  of  the  stars,  I 
bave  been  ied  to  notice  that  the  ricb  dnster  around  %  Penei  falls 
abnoBt  ezaotly  on  ihe  interMotion  of  the  Milky  Way  with  the  great 


eirele  which  may  be  termed  the  eqnator  of  the  solar  motion  ;  that  ia, 
the  great  drôle  baving  tbe  apex  of  tbe  snn's  motion  aa  a  pôle.  This 
circnmstance  points  to  that  remarkable  cluster,  rather  tiian  to  the 
Pléiades,  aa  tbe  centre  of  tbe  sidereal  System,  if  indeed  that  System 
bave  a  centre  cognizable  by  ns.  Wben  we  remember  that  for  eveiy 
fixed  star  in  tbe  Pléiades  tbere  aie  bundreds  in  the  great  dnster  in 
Persena,  tbe  latter  will  seem  tbe  worthier  région  to  be  the  oentre  of 
motion.  I  sbonld  be  dicposed,  bowever,  to  regard  the  dusier  in 
Pereeus  aa  the  centre  of  a  portion  of  tbe  aidereal  System,  rather  than 
aa  the  common  centre  of  the  Galaxy. 

Tbe  peculiaritiea  of  tbe  apparent  proper  motions  of  tbe  stars  aeem 
to  me  to  lend  a  new  interest  to  the  researches  which  Mr.  Huggins  ia 
preparing  to  make  into  tbe  stellar  proper  motions  of  receas  or  ap- 
proach. 

BOYAL  INSTITUTION  OF  GBEAT  BEITAIN. 

Fbiday,  jANtJABT  21bt. — Sir  Henry  Holland,  président,  în  the 
cbair.  A  most  interesting  lecture  on  Haze  and  Dust  was 
delivered  by  Professer  Tyndall.  The  président  of  tbe  Institution 
was  supported  by  the  Bight  Hon.  W.  £.  Gladstone,  Earl  GranviUe, 
the  Dean  of  Westminster,  Sir  Edwin  Landseer,  Professer  Huxley, 
Dr.  Bence  Jones,  Mr.  Gaasiot,  Mr.  Warren  De  La  Bue,  and  many  otber 
distinguifihed  persons.  Lady  Augusta  Stanley  and  a  large  assembly 
of  ladies  also  graced  the  théâtre  with  their  présence.  The  Professor 
said  :  Solar  ligbt  in  passing  throngb  a  dark  room  reveals  its  traok  by 
illuminating  the  dust  floating  in  tbe  air.  "  The  sun,"  says  Danid 
Culverwell,  **  discovers  atomes,  thongh  tbey  be  invisible  by  candle- 
light,  and  makes  them  dance  naked  in  bis  beams." 

In  my  researches  on  the  décomposition  of  vapeurs  by  ligbt  I  was 
compelled  to  remove  thèse  **  atomes  "  and  this  dust.  It  was  essential 
that  tbe  space  containing  tbe  vapeurs  should  embraoe  ne  visible  thing  ; 
tbat  no  substance  capable  of  scattering  the  ligbt  in  tbe  slightest  sen- 
sible degree  should,  at  tbe  outset  of  an  experiment,  be  fonnd  in  tbe 
"  expérimental  tube  "  traversed  by  tbe  luminoua  beam. 

For  a  long  time  I  was  troubled  by  the  appearance  tbere  of  floating 
dust,  which,  thongh  invisible  to  diffuse  dayligbt,  was  at  once  revealed 
by  a  powerfuUy  condensed  beam.  Two  tubes  were  placed  in  succession 
in  the  path  of  the  dust  :  the  eue  containing  fragments  of  glasa  wetted 
with  concentrated  sulpburic  acid;  the  otber,  fragments  of  maille 
wetted  with  a  strong  solution  of  caustic  potasb.  To  my  astonishment 
it  passed  throngb  both.  Tbe  air  of  the  Eoyal  Institution  sent  throngb 
thèse  tubes  at  a  rate  sufficiently  slow  te  dry  it,  and  to  remove  ita 
carbonic  acid,  carried  into  tho  expérimental  tube  a  considérable  amonnt 
of  mechanically  suspend ed  matter,  wbicb  waa  illuminated  wben  the 
beam  passed  throngb  the  tube.  The  effect  was  substantially  the  same 
wben  the  air  waa  permittcd  to  bubble  throngb  the  liquid  acid  and 
through  the  solution  of  potasb. 

ThuB,  on  the  5th  of  October,  1868,  successive  charges  of  air  were 
admitted  through  the  potasb  and  sulpburic  acid  into  the  exhausted 
expérimental  tube.  Prior  to  the  admission  of  tbe  air  tbe  tube  waa 
opiically  en^pty  ;  it  contained  notbing  compétent  to  soatter  tbe  ligbt. 
After  the  air  bad  entered  the  tube,  tbe  conical  track  of  the  electric 
beam  was  in  ail  cases  clearly  revealed.  This,  indeed,  was  a  daily 
observation  at  the  time  to  which  I  now  refer. 

I  tried  te  intercept  this  floating  matter  in  varions  ways  ;  and  on  the 
day  just  mentioned,  prior  to  sending  tbe  air  through  the  drying 
apparatus,  I  carefully  permitted  it  to  pasa  over  the  tip  of  a  6pirit>lamp 
fiame.  The  floating  matter  no  longer  appeared,  baving  been  bumt  up 
by  tbe  flame.  It  was  therefore  organic  matter.  Wben  the  air  waa 
sent  too  rapidly  through  the  flame,  a  fine  bine  doud  was  found  in  the 
expérimental  tube.  This  waa  the  smoke  of  the  organic  partidea.  I 
was  bj  no  meana  prepared  for  tbis  resuit  ;  for  I  bad  thought,  with  tbe 
rest  of  the  world,  that  the  duat  of  our  air  was,  in  gieat  part,  inorganio 
and  non-combustible. 

Mr.  Yalentin  bad  the  kindness  te  procure  for  me  a  small  gaa- 
furnace,  containing  a  platinum  tube,  which  oould  be  beated  to  vivid 
redneas.  The  tube  also  contained  a  roU  of  platinum  ganze,  whidi, 
wbile  it  permitted  the  air  te  pasa  throngb  it,  insured  the  praotioal 
contact  of  the  dust  with  the  incandeecent  métal.  Tbe  air  of  the 
laboratory  was  permitted  to  enter  the  expérimental  tube,  sometimea 
through  the  oold,  and  sometimea  through  the  beated  tube  of  platinum. 
Tbe  rapidity  of  admission  was  also  varied.  In  tbe  first  column  of  the 
followÎDg  tablo  tbe  quantity  of  air  operated  on  is  expressed  by  the 
number  of  inches  which  the  mercury  gauge  of  the  air-pump  sank  wben 
the  air  entered.  In  the  second  column  the  condition  of  the  platinum 
tube  is  mentioned,  and  in  the  third  the  state  of  the  air  which  entered 
tbe  expérimental  tube  : — 

State  of  Flatinnm  State  of  Expérimental 
Tube.  Tube. 

Cold FuU  of  particles. 

Bcd-hot  Optically  cmpty. 


Qnastitf  of 

Air. 

15  inches 

15       „ 

15       „ 

15       „ 

15      „ 

15      ,. 

Cold Pull  of  particles. 

Bed-bot  Optically  eropty. 

Cold FuU  of  partidea. 

Bed-bot  ,..  Optically  empty. 


Jui«  M^  1970.] 


SOIBNTIPIO   OPINION. 


90 


The  phiue  "optîoftlly  empty"  shows  tKat  when  the  oonditions  of 
perfeot  oombnstÂon  were  piesent,  the  floating  xnatter  totallj  dUap- 
peared.  It  was  wholly  biixiit  np,  leaying  not  a  trace  of  residae. 
From  speotrom  analjsis,  however,  we  know  that  soda  floats  in  the 
air  ;  thèse  organic  dnst  particles  are,  I  beUere,  the  rafts  that  support 
it,  and  when  thej  are  remoTed  it  sinks  and  yanishes. 

When  the  passage  of  the  air  was  so  rapid  as  to  render  imperfeotthe 
combustion  of  the  floating  matter,  instead  of  optioal  emptiness  a  fine 
bine  dond  made  its  appearanoe  in  the  expérimental  tube.  Thetol- 
lowing  séries  of  resnlts  iUostrate  this  point  : — 

<)iiftatiÉf.  flttiiiUBTabe.  Hxptrime&tol  Tabe. 

15  inchee,  slow Oold Fnll  of  particles. 

15      „  „    Bed-hot  Optioally  empty. 

15      „      qniok   ...  „       A  bine  olond. 

15      „         ••       ...    Intenselyhot A  fine  bine  olond. 
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The  optioal  ohasaoter  of  thèse  elmids  wm  totally  différent  from  that 
of  the  dnst  whieh  prodnoed  them.  Atright  angles  to  the  illosûnating 
beam  thej  disohaxged  perfeoUy  polazised  light.  The  dond  oould  be 
ntterlj  <iQenoked  by  a  transparent  NlooFs  prism,  and  the  tnbe  con- 
fâiining  it  redneed  to  optieal  emptiness. 

The  partâides  floating  in  the  air  of  Londoo  being  thns  proved  to  be 
ocganie,  I  songht  to  bnm  them  vp  at  the  fooos  of  a  oonoaTC  refleotor. 
One  of  the  powerfolly  oonTergent  minors  employed  in  my  experiments 
on  combustion  by  dark  rays  was  hère  made  use  of ,  but  I  failed  in  the 
attempt.  Donbtless  the  floating  particles  are  in  part  transparent  to 
radiant  beat,  and  are  so  far  incombustible  by  snch  beat.  Their  rapid 
motion  through  the  foeus  also  alds  their  esoape.  They  do  not  linger 
tliere  snffioiently  long  to  be  consumed.  A  flame  it  was  évident  wonld 
bnm  them  np,  but  I  thonght  the  présence  of  the  fiame  would  mask  its 
own  action  among  the  partides. 

In  a  cylilidrical  beaûn,  which  powerfuUy  illuminated  the  dnst  of 
the  laboratory,  was  plaoed  an  ignited  spirit-lamp.  Mingling  with  the 
flame,  and  round  its  rlm,  were  seen  wreaths  of  darkness  resembling 
an  intensdy  black  smoke.  On  lowering  the  fiame  below  the  beam 
the  same  dark  masses  stormed  upwards.  They  were  at  times  blacker 
than  the  blackest  smoke  that  I  hâve  ever  seen  issuing  from  the  f unnd 
of  a  steamer,  and  their  resemblance  to  smoke  was  so  perfect  as  to  lead 
the  most  practised  obserTor  to  conolude  that  the  apparently  pure 
flame  of  the  alcohd  lamp  required  but  a  beam  of  suffioient  intensity 
to  xoTeal  its  donds  of  liberated  carbon. 

But  is  the  blackness  smoke  ?  This  question  presented  itself  in  a 
moment.  A  red-hot  poker  was  placed  undemeath  the  beam,  and 
from  it  the  black  wreaths  also  ascended.  A  large  hydrogen  fiame  was 
nezt  employed,  and  it  produced  those  whirling  masses  of  darkness  far 
more  copiously  than  either  the  spirit-fiame  or  poker.  Smoke  was 
therefore  ont  of  the  question. 

What  then  was  the  blackness  P  It  was  simply  that  of  stellar  spaoe  ; 
that  is  to  say,  blackness  resulting  from  the  absence  from  the  traûsk  of 
the  beam  of  ail  matter  compétent  to  soatter  its  light.  When  the  fiame 
was  plaoed  bdow  the  beam  the  fioating  matter  was  destroyed  in  aitu; 
and  the  air,  freed  from  this  matter,  rose  into  the  beam,  jostled  aside 
the  illuminated  partides,  and  substituted  for  their  light  the  darkness 
due  to  its  own  perfect  transparency.  Kothing  oould  more  fordbly 
illnstmte  the  inyisibUity  of  the  agent  which  renders  ail  things  Tisible. 
The  beam  orossed,  nnseen,  the  black  chasm  formed  by  the  transparent 
air,  while  at  both  sides  of  the  gap  the  thick-strewn  partides  shone  out 
like  a  liuninons  solid  under  the  powerful  illumination. 

But  hère  a  diflleulty  meets  us.  It  is  not  necessaiy  to  bum  the 
partides  to  produce  a  stream  of  darkness.  Without  actual  combustion, 
onrrents  raay  be  gsoerated  which  shall  exdude  the  fioating  matter, 
aad  thevsf ote  sppear  dark  amid  the  surroandiiig  brightness.  I  notàœd 
this  cIBBot  flzst  on  plaeing  a  red-hot  oopper  bail  bdow  the  beam,  and 
permitting  it  to  remain  there  until  its  température  had  fallen  below 
that  of  boiling  water.  The  dark  onrrents,  thongh  muoh  enfeebled, 
were  still  produœd.  They  may  also  be  produced  by  a  fiask  filled  with 
hot  water. 

To  atudj  this  offset,  a  platinim  wise  was  stretehed  aeross  the  beam, 
the  two  ends  of  the  wize  beii^  oonnected  with  the  two  pôles  of  a 
Toltaio  battexy.  To  regiàate  the  strangth  of  the  ovrzent  a  rhéostat 
was  plaoed  in  the  eircuit.  Beginning  with  a  feeble  onrrent  the  tem- 
pérature of  the  wire  was  gradually  augmented,  but  before  it  reachsd 
the  beat  of  ignition,  a  fist  stream  of  air  rose  from  it,  whieh  when 
looked  at  edgeways  appeared  darker  and  sharper  than  one  of  the 
blaokest  Unes  oi  Frauidiofer  in  the  solar  spectmm.  Bight  and  left  of 
this  dark  yertical  band  the  floating  matter  rose  upwards,  bounding 
definitely  the  non-luminoos  stream  of  air.  What  is  the  explanation  P 
Simply  this.  The  hot  wire  rarefied  the  air  in  contact  with  it,  but  it 
did  not  eqnally  lighten  the  fioating  matter.  Tho  couYeotion  onrrent 
of  pue  air  therefore  passed  upwiéirds  among  the  partideSf  diagging 
them  after  it  right  and  left,  but  f orming  between  them  an  impassable 
blaek  partition.  In  this  way  we  render  an  aocount  of  the  dark  onr^ 
xenta  prodooed  by  bodies  at  a  température  bdow  that  of  oombnstion. 

Qxxgen,  hydrogen,  nitrogen*  cart>onio  add,0o  prepared  as  to  exddde 
an  floating  partides,  prodnoe  tiie  dadmeas  when  ponied  or  blown  into ,  | 


the  beam.  Coal-gas  does  the  same.  An  ordinary  glass  shade  placed 
in  the  air  with  its  month  downwards  permits  the  track  of  the  beam  to 
be  seen  crossing  it.  Let  coal-gas  or  hydrogen  enter  the  shade  by  a 
tube  reaching  to  its  top,  the  gas  gradually  fiUs  the  shade  from  the  top 
downwards.  As  soon  as  it  occupies  the  space  crossed  by  the  beam, 
the  luminous  track  is  instantly  abolished.  Lifting  the  shade  so  as  to 
bring  the  common  boundary  of  gas  and  air  aboTO  the  beam,  the  track 
fiashes  f orth.  After  the  shade  is  fnll,  if  it  be  inverted,  the  gas  passes 
upwards  like  a  black  smoke  among  the  illuminated  partides. 

The  air  of  our  London  rooms  is  loaded  with  this  organic  dust,  nor  is 
the  country  air  free  from  its  pollution.  Howerer  ordinary  daylight 
may  permit  it  to  disguise  itself,  a  euffioiently  powerful  beam  causes  the 
air  in  which  the  dust  is  suspended  to  appear  as  a  semi- solid  rather 
than  as  a  gas.  Nobody  could,  in  the  first  instance,  without  répugnance 
place  the  mouth  at  the  illuminated  foous  of  the  electric  beam  and  in- 
hale the  dirt  rcTcaled  there.  Nor  is  the  disgust  abolished  by  the  re- 
fiection  that,  although  we  do  not  see  the  nastiness,  we  are  ohurning  it 
in  our  Inngs  every  hour  and  minute  of  our  lives.  There  is  no  respite 
to  this  contact  with  dirt  ;  and  the  wonder  is,  not  that  we  shonld  from 
time  to  time  snffer  from  its  présence,  but  that  so  small  a  portion  of  it 
would  appear  to  be  deadly  to  man. 

And  what  is  this  portion  ?  It  was  some  time  ago  the  current 
belief  that  épidémie  diseases  generally  were  propagated  by  a  kiad  of 
malaria,  which  consisted  of  organic  matter  in  a  state  of  motor-decay  ; 
that  when  snch  matter  was  taken  into  the  body  through  the  lungs  or 
skin,  it  had  the  power  of  spreading  there  the  destroying  process  which 
had  attacked  itself.  Such  a  spreading  power  was  yisibly  exerted  in 
the  case  of  yeast.  A  little  leaven  was  seen  to  leaven  the  whole  lump, 
a  mero  speck  of  matter  in  tMa  supposed  state  of  décomposition  beix^ 
apparently  compétent  to  propagate  indeflnitely  its  own  deoay.  Why 
should  not  a  bit  of  rotten  malaria  work  in  a  similar  manner  within 
the  hnman  f  rame  P  In  1836  a  yery  wonderf  ul  reply  was  given  to  this 
question.  In  that  year  Cagniard  de  la  Tour  discoTcred  the  yeast  plant, 
a  liring  organism,  which,  when  placed  in  a  proper  médium,  feeds, 
grows,  and  reprodnoes  itself,  and  in  tMa  way  carries  on  the  process 
which  we  name  fermentation.  Fermentation  was  thus  proTed  to  be  a 
product  of  life  instead  of  a  process  of  docay. 

Schwann,  of  Berlin,  disoovered  the  yeast  plant  bdependent^y  ;  and 
in  Febmary,  1837,  he  also  announoed  the  important  resuit,  that  when 
a  décoction  of  méat  is  effectnally  screened  from  ordinary  air,  and 
supplied  solely  with  air  which  bas  been  raised  to  a  high  température, 
putréfaction  never  sets  in.  Putréfaction,  therefore,  he  affirmed  to  be 
caused  by  something  derÎTod  from  the  air,  which  something  oould  be 
destroyed  by  a  suffidently  high  température.  The  experiments  of 
Schwann  were  repeated  and  oonfirmed  by  Helmholtz  and  Ure.  But  as 
regards  fermentation,  the  minds  of  chemists,  influenced  probably  by 
the  great  authority  of  (Hy-Lussac,  who  asoribed  putréfaction  to  the 
action  of  oxygen,  fdl  back  upon  the  old  notion  of  matter  in  a  state  of 
decay.  It  was  not  the  living  yeast  plant,  but  the  dead  or  dying  parts 
of  it,  which,  assailed  by  oxygen,  produced  the  fermentation.  This 
notion  was  finally  exploded  by  Pastour.  He  proyed  that  the  so-called 
*'  ferments  "  are  not  such  ;  that  the  tme  ferments  are  organized  beings 
which  find  in  the  reputed  ferments  their  necessary  food. 

Side  by  âde  with  thèse  researches  and  discoveries,  and  fortified  by 
them  and  othera,  bas  mn  the  germ  theory  of  épidémie  disease.  The 
notion  was  exprâssed  by  Kircàer,  and  favoured  by  linnasus,  that 
eiHdemie  disesses  are  due  to  germs  which  float  in  the  atmosphère, 
enter  the  body,  and  prodnoe  disturbance  by  the  devdopment  within 
the  body  of  parasitio  life.  While  it  was  still  strnggling  against  great 
odds,  this  theory  f  onnd  an  expounder  and  a  defender  in  the  président 
of  this  Institution.  At  a  time  when  most  of  bis  médical  brethren  con- 
sideied  it  a  wild  dream,  Sir  Henry  HoUand  contended  that  some  totm 
of  the  geim  tbeery  was  probably  tme.  The  strength  of  this  theory 
consists  in  the  perfect  paralldism  of  the  phenomena  of  contagions 
disease  with  those  of  Ufe.  As  a  planted  aoom  gives  birth  to  an  oak 
compétent  to  produce  a  whole  crop  of  acoms,  each  gifted  with  the 
power  of  reproduoîng  its  parent  tree  ;  and  as  thus  from  a  single  seed- 
ling  a  whole  foreet  may  spring,  so  thèse  épidémie  diseases  literally 
plant  their  seeds,  grow,  and  shake  sbroad  new  germs,  which,  meeting 
in  the  human  body  their  proper  food  aad  température,  finally  take 
possesdon  of  whole  populations.  Thus  Asiatio  choiera,  beginning  in 
a  small  way  in  the  Ddta  of  the  Ganges,  oontriYed  in  seventeen  years 
to  spread  itsdf  otst  nearly  the  whole  habitable  world.  The  develop- 
ment  from  an  infinitésimal  speck  of  the  virus  of  smallpox  of  a  crop  of 
pustules,  each  charged  with  the  original  poison,  is  another  illustration. 
The  reappearance  of  the  scourge,  as  in  the  case  of  the  Dreadnought 
at  Oreenwich,  reported  on  so  ably  by  Dr.  Budd  and  Mr.  Busk,  receiTCS 
a  satisfaotory  explanation  from  tho  theory  which  ascribes  it  to  the 
lingering  of  germs  about  the  infected  place. 

Surgeons  bave  long  known  the  danger  of  permitting  air  to  enter  an 
opened  absoess.  To  présent  its  entrance  they  employ  a  tube  called  a 
oannola,  to  whidi  is  attaehed  a  sharp  steel  point  called  a  trocar. 
They  punoture  with  the  sted  point,  and  by  gentle  pressure  they  f oroe 
the  pus  tlurongh  the  cannula.  It  is  necessary  to  be  yery  oaref  ul  in 
' '--  the  instnunent;  and  it  is  diffioolt  to  see  how  it  oan  be 
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deansed  by  ordinazy  methods  in  air  loaded  with  organio  impnrities, 
aa  we  hâve  proYed  onr  air  to  be.  The  instromezit  ooght,  in  faot,  to 
be  made  as  bot  as  its  temper  will  bear.  Bat  this  is  not  done,  and 
henoe,  notwitbstandîng  ail  tbe  snrgeon's  car»  inflammation  often  sets 
in  after  the  first  opération,  rendering  neœssary  a  second  and  a  third. 
Bapid  pntrefaotion  is  f onnd  to  aocompan j  tbis  new  inflammation.  Tbe 
pns,  moreover,  wbicb  was  sweet  at  first,  and  showed  no  trace  of  animal 
life,  is  now  fetid,  and  swarming  witb  active  little  organisme  called 
Tibrios.  Professer  Lister,  from  wbose  récent  lectnre  this  fact  is 
deriyed,  contends,  with  every  show  of  reason,  that  this  rapid  putré- 
faction and  this  astonnding  development  of  animal  life  are  dae  to  the 
entry  of  germs  into  the  abscess  dnring  the  first  opération,  and  their 
subséquent  nnrtnre  and  development  nnder  fayonrable  conditions  of 
food  and  température.  The  celebrated  physiologiat  and  physioist, 
Helmholtz,  is  attacked  annually  by  hay-fcTer.  From  the  20th  of  May 
to  the  end  of  June  he  suffers  from  a  catarrh  of  the  upper  air-passages  ; 
and  he  bas  found  dnring  this  period,  and  at  no  other,  that  bis  nasal 
sécrétions  are  peopled  by  thèse  vibrios.  They  appear  to  nestle  by 
préférence  in  the  cavities  and  recesses  of  the  nose,  for  a  strong  sneese 
is  necessary  to  dislodge  them. 

Thèse  statements  sound  unoomfortable;  but  by  disclosing  our  enemy 
they  enable  us  to  fight  him.  When  he  clearly  eyes  bis  quarry  the 
eagle's  strength  is  doubled,  and  his  swoop  bis  rendered  sure.  If  the 
germ  theory  be  proved  true,  it  will  give  a  definiteness  to  our  efforts  to 
stamp  ont  disease  which  they  oould  not  prevîously  possess.  And  it  is 
only  by  definite  effort  under  its  guidanoe  that  its  truth  or  falsehood 
oan  be  established.  It  is  difficult  for  an  outsider  like  myself  to  read 
without  sympathetic  émotion  such  papers  as  thoee  of  Dr.  Budd,  of 
Bristol,  on  choiera,  scarlet-fever,  and  small-pox.  He  is  a  man  of 
strong  imagination,  and  may  oocasionally  take  a  flight  beyond  his 
facts  ;  but  wil^out  this  dynamic  beat  of  heart  the  stolid  inertia  of  the 
free-bom  Briton  cannot  be  oYeroome.  Ând  as  long  aa  the  beat  is 
employed  to  warm  np  the  truth  without  singeing  it  OTcr-much  ;  as 
long  as  this  enthusiasm  can  OYermatch  its  mistakes  by  unequivocal 
ezamples  of  success,  so  long  am  I  disposed  to  giye  it  a  fair  field  to 
work  in,  and  to  wish  it  Qod  speed. 

But  let  us  retum  to  our  dust.  It  is  needless  to  remark  that  it 
oannot  be  blown  away  by  an  ordinary  bellows  ;  or,  more  oorrectly,  the 
place  of  the  partioles  blown  away  is  in  this  case  supplied  by  others 
cjected  from  the  bellows,  so  that  ihe  track  of  the  beam  remains  un- 
impaired.  But  if  the  nozzle  of  a  good  bellows  be  filled  with  cotton 
wool  not  too  tightly  packed,  the  air  urged  through  the  wool  is  filtered 
of  its  floating  matter,  and  it  then  forma  a  dean  band  of  darkness  in 
the  illuminated  dust.  This  was  the  filter  used  by  Schroeder  in  his 
experiments  on  spontaneous  génération,  and  tumed  subsequently  to 
aooount  in  the  excellent  researches  of  Pasteur.  Since  1868  I  haYe 
oonstantly  employed  it  myself. 

But  by  far  the  most  interesting  and  important  illustration  of  this 
filtering  process  is  fumished  by  tbe  human  breath.  I  fill  my  lungs 
with  ordinary  air  and  breathe  Ûirough  a  glass  tube  aoross  the  electrio 
beam.,  The  condensation  of  the  aqneous  Yapour  of  the  breath  is 
shown  by  the  formation  of  a  Inminous  white  doud  of  délicate  tex- 
ture. It  is  necessary  to  abolish  this  doud,  and  this  may  be  doue  by 
drying  the  breath  previous  to  its  entering  into  the  beam  ;  or,  stiÛ 
more  simply,  by  warming  the  glass  tube.  When  this  is  done  the 
Inminous  track  of  the  beam  is  for  a  time  nninterrupted.  The  breath 
impresses  ui)on  the  floating  matter  a  transYcrse  motion,  but  the  dust 
from  the  lungs  makes  good  the  partides  displaoed.  But  after  some 
time  an  obscure  disk  appears  upon  the  beam,  the  darkness  of  which 
increases,  until  finally,  towards  the  end  of  the  expiration,  the  beam 
is,  as  it  were,  pierced  by  an  intensely  blaok  hole,  in  which  no  partides 
whatoYcr  can  be  discemed.  The  air,  in  faot,  bas  so  lodged  its  dirt 
within  the  lungs  aa  to  render  the  last  portions  of  the  expired  breath 
absolutely  free  from  suspended  matter.  This  experiment  may  be 
repeated  any  nnmber  of  times  with  the  same  resuit.  It  renders  the 
distribution  of  the  dirt  within  the  lungs  as  manifest  as  if  the  ohest 
were  transparent. 

I  now  empty  my  lungs  as  perfeotly  as  possible,  and  plaoing  a 
handful  of  cotton  wool  against  my  mouth  and  nostrils,  inhale  through 
it.  There  is  no  difficulty  in  thns  filling  the  lungs  with  air.  On  ex- 
piring  this  air  through  the  glass  tube,  its  freedom  from  floating  matter 
is  at  once  manifest.  From  the  Ycry  beginning  of  the  aot  of  expiration 
the  beam  is  pien^  by  a  blaok  aperture.  The  first  puff  from  the 
lungs  abolishes  the  illuminated  dust  and  puts  a  patch  of  darkness  in  its 
place  ;  and  the  darkness  continues  thronghout  the  entire  course  of  the 
expiration.  When  the  tube  is  placed  below  the  beam  and  moYcd  to 
and  fro,  the  same  smoke-like  appearanoe  as  that  obtained  with  a  flame 
is  obserYed.  In  short,  the  cotton  wool,  when  used  in  sufficient 
quantity,  completely  intercepts  the  floating  matter  on  its  way  to  the 
lungs. 

And  hère  we  hâte  rcYcaled  to  us  the  true  philosophy  of  a  practice 
followed  by  médical  men,  more  from  instinct  than  from  actual  know- 
ledge.  In  a  contagions  atmosphère  the  physiciaa  places  a  handker- 
ohief  to  his  mouth  and  inhales  through  it.  ik  doing  so  he  unoonsciously 
holds  back  the  dirt  and  germa  of  the  air.    If  the  poison  were  a  gas  it 


would  not  be  thns  interoepted.  On  showing  this  experiment  with  the 
cotton  wool  to  Dr.  Benoe  Jones,  he  immediately  repeated  it  with  a  nUk 
handkerohief.  The  xesult  waa  substantially  the  same,  thongh,  aa 
might  be  expected,  the  wool  is  by  far  the  surest  filter.  The  applica- 
tion of  thèse  experiments  is  obYious.  If  a  physician  wishes  to  hold 
back  from  the  lungs  of  his  patient,  or  from  bis  own,  the  germs  by 
which  contagions  disease  is  said  to  be  propagated,  he  will  employ  a 
cotton  wool  respirator.  After  the  révélations  of  this  CYening  such 
reqpirators  must,  I  think,  come  into  gênerai  use  as  a  defenoe  against 
contagion.  In  the  crowded  dwellings  of  the  London  poor,  where  the 
isolation  of  the  sick  is  difficult,  if  not  impossible,  the  noxions  air 
around  the  patient  may,  by  this  simple  means,  be  restored  to  practioal 
purity.  Thus  filtered,  attendants  may  breathe  tiie  air  unharmed.  In 
ail  probability  the  protection  of  the  lungs  will  be  the  protection  of  the 
entire  System.  For  it  is  exceedingly  probable  that  Ûie  germs  which 
lodge  in  the  air-passages,  and  which,  at  their  leisure,  oan  work  their 
way  acrosB  the  mucous  membrane,  are  those  which  sow  in  the  body 
épidémie  disease.  If  this  be  so,  then  disease  oan  oertainly  be  warded 
off  by  filters  of  cotton  wool.  I  shonld  be  most  inlling  to  test  their 
efficacy  in  my  own  person.  And  time  will  dedde  whether  in  long 
diseases  alao  the  woollen  respirator  cannot  abate  irritation,  if  not 
arrest  deoay.  By  its  means,  so  far  as  the  germs  are  conœrned,  the 
air  of  the  highest  Alps  may  be  broughtinto  the  chamberof  the  invalid. 
The  lecture  was  iliustraied  by  a  séries  of  ohemical  experiments,  and 
there  was  great  applause  manifested  dnxîng  its  ddivery  and  at  the 
dose. 


ZOOLOaiCAL  SOCIETY  OF  LONDON. 

Jànuaby  13th. — John  Gould,  Esq.,  F.B.S.,  y.P.,  in  the  chair. 
The  secretary  called  attention  to  certain  additions  to  the  sodety's 
ménagerie  during  NoYember  and  December  last,  amongst  which  was 
particularly  noticed  a  rare  American  monkey  (Pitheda  (mdkarC)  from 
the  Bio  Negro,  deposited  by  L.  Jod,  Esq.,  O.M.Z.S. 

A  letter  was  read  from  Lord  Lilford,  F.Z.S.,  rdating  to  the  exact 
locality  of  a  spécimen  of  Otia  capenais^  lately  living  in  the  sodety's 
gardens. 

A  letter  was  read  from  Dr.  A.  Emst,  of  Caraooas,  C  JI.Z.S.,  oon- 
taining  some  notes  on  animais  recently  obtained  in  the  YÎcinity  of  that 
oity. 

The  Bey.  H.  B.  Tristram,  F.B.S.,  exhibited  a  pair  of  Tawny  Eaglee, 
(Aquila  nœvùndes)  obtained  near  Etawah,  N.W.  India,  by  Mr.  W.  G. 
Brooks,  CE.,  being  the  first  authentic  examples  of  this  spedes  reoog- 
nized  from  that  country. 

Mr.  Swinhoe  exhibited  and  made  remarks  on  some  skins  of  tigers  aad 
léopards  from  Yarious  parts  of  China. 

Mr.  Gould  exhibited  a  new  and  Yoryremarkable  pigeon,  supposed  to 
be  from  New  Guinea,  which  he  had  recently  described  under  the  name 
Otidipha^a  nohiUs. 

A  communication  was  read  from  Mr.  Henry  Adams  oontaining  de- 
scriptions of  a  new  genus,  and  of  eighteen  new  species  of  land  «nd 
marine  didls  from  the  Bed  Sea,  Halnan,  and  other  localities. 

A  communication  was  read  from  Dr.  Cobbold  containing  the  d^ 
scription  of  a  new  generic  tyi>e  of  Entozoa,  discoYcred  in  a  spedmen 
of  the  Aard-Wolf  {Proteles  cristatiu),  which  had  recently  died  in  tbe 
ménagerie.  Tô  this  were  added  remarks  on  the  affinities  of  this 
Entozoon,  espeoially  in  référence  to  the  question  of  parthenogenesîs. 

A  communication  was  read  from  Mr.  Morton  AUport,  F.Z.S.,  oon- 
taining  a  brief  history  of  the  introduction  of  the  salmon  {Scbhno  salar) 
and  other  Salmonidsa  to  the  waters  of  Tasmania. 

Dr.  Mûrie  read  a  pai)er  containing  additional  memoranda  on  irre^^- 
larity  in  the  growth  of  salmon.  Dr.  Murie's  obsenrations  were  fonnded 
prindpaljy  upon  spedmens  hatched  and  reared  in  the  sodety's  fiali- 
honae. 


ANTHBOPOLOGICAL  SOCIETY  OF  LONDON. 

Annual  Gxksbal  MxTrnTO,  Jan.  18th. — John  Beddoe,  Esq.,  M.I>., 
preddent,  in  the  chair.    The  report  of  auditors  showed  the  inoozno  of 
the  sodety  in  1869  to  haYe  been  J6 1,091.  9s.  5d.,  the  expenditnre 
je964.  9s.  8d.,  and  the  balance  in  hand  on  the  Slst  Dec.,  J6126.  19s.  9d. 
The  report  of  coundl  was  read  and  adopted.    The  preddent   then 
ddiYered  the  annual  address,  including  a  full  obituary  notioe  of  I>r. 
James  Hunt,  founder  of  the  sodety.    The  ballot  for  the  dection  of 
officers  and  oouncil  to  senre  in  1870  was  taken  with  the  followin^ 
resnlt  : — Preddent,   John  Beddoe,   Esq.,   M.D.  ;  Yice-preddents,  H. 
Beigel,  Esq.,  M.D.,  Captain  B.  F.  Burton,  Dr.  Chamock,  J.  Barxukrd 
DaYis,  Esq.,  M.D.,  F.B.S.,  Captain  Bedford  Pim,  RN.,  Dr.  Berthold 
Seemann  ;  Director,    Thos.  Bendyshe,  Esq.,  M.A.  ;  Treasurer,  Ber. 
Dunbar  I.  Heath,  M.A.,  Coundl,  J.  Gould  AYery,  Esq.,  J.  Bnrford 
Carim,  Esq.,  M.D.,  S.  E.  Collingwood,  Esq.,  Walter  C.  Dendy,  Esq.; 
George  Harris,  Esq.,  Jonathan  Hutchinson,  Esq.,  W.  B.  KesteYon, 
Esq.;    Kdbume    King,   Esq.,    M.D.,    lUdiard    King,    Esq.,   M.D., 
A.    L.    Lewis,    Esq.,    St.    Geo.    J.   MiYart,    Esq.,   F.B.S.,    Mi^or 
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S.  B.  I.  Owen,  C.  Bobert  Des  Baffières,  Esq.,  John  Thnnuun, 
Esq.,  M.D.,  Edward  Peaoook,  Etq.,  F.S.A.,  J.  Spenœ  Bamakill, 
Esq.,  M.D.,  W.  S.  W.  Yanz,  Eiq.,  F.B.S.,  C.  Staniland  Wake,  Eaq., 
Alfred  Wiltahire,  Eaq.,  M.D.,  and  E.  Yillin,  Eaq. 


MATHEMATICAL  SOCIETT. 


Januabt  19th. — Profeaeor  Cayley,  preaideiit,  in  the  ohair.  Dr. 
Bamaay  waa  propoaed  for  eleotion.  Mr.  Walker  gaye  an  aoconnt  of 
hifl  paper  "On  Equations  of  Centres  and  Fooi,  and  oonditions  of 
certain  Inyolations."  Dr.  Henxid,  Professor  Hirst,  Mr.  Clifford,  and 
the  président,  took  part  in  a  disonasion  on  the  snlqeot.  The  prési- 
dent then  msrde  a  statement  of  some  résulte  he  had  arriyed  at  with 
référence  to  Qnartic  snrfaoes.  Mr.  Bobeits  exhibited  and  ezplained 
Bome  diagmms  of  the  pedals  of  oonio  seotions  which  he  had  oon- 
stmoted  by  the  méthode  desoribed  in  his  oommnnication  of  Jannazy 
14th,  1869. 

STATISnCAL  SOCIETY. 

Ths  third  ordinary  meeting  of  the  présent  session  was  held  on  Tnes- 
dsy  last,  the  18th  of  Jannary,  William  Newmarch,  Esq.,  F.B.S., 
président,  in  the  ohair.  The  foUowing  gentlemen  were  elected  fel- 
lowB  : — ^Meesrs.  Iltadns  Thomas  Prichud,  Henry  Hoare,  Dayid  Mao- 
Isgan,  and  Joaiah  Samnel  Parker.  Professor  Lee  read  a  paper  on 
*'The  Statistios  of  Joint-Stock  Companies  fxom  1814  to  the  présent 
time,  and  of  Companies  with  Limited  and  Unlimited  Liability  formed 
sinoe  the  year  1856." 

THE  INSTITUTION  OF  CIYIL  ENGINEEBS. 

At  the  meeting  of  this  society  on  Tnesday,  the  llth  inst.,  Mr.  Chariee 
B.  YigTioIes,  F.B.S.,  président,  in  the  olûûr,  flye  candidates  were  bal- 
loted  for  and  dedared  to  be  dnly  elected,— yis.,  Mr.  Alfred  Andrew 
^^Buaglejt  engineer  and  manager  to  the  Hereford,  Hay,  and  Breoon 
Bailway  ;  Mr.  Bobert  White,  flrst-dass  engineer  npon  the  Great 
Southern  of  India  Bailway  ;  and  Mr.  Edmnnd  Wragge,  chief  engineer 
of  the  Toronto,  €^y,  and  Bruce,  and  the  Toronto  and  NipissUig 
Bailways,  in  Canada,  as  members;  and  Mr.  William  BawHnson, 
engineer  and  manager  of  the  Bnudlian  Street  Bailway  Company,  and 
Mr.  Charles  Willman,  Mlddlesbrough,  as  associâtes. 


MANOHESTEB  LITEBABY  AND  PHILOSOPHICAL  SOCIETY. 


Obdinabt  MxBTXNa,  Dbc.  28th,  1869. — J.  P.  Joule,  LL.D.,  F.RS., 
ftc,  président,  in  the  chair.  **  On  Pollen  ;  considered  as  an  Aid  in 
the  Differentiation  of  Speoies,"  by  Charles  Bafle^i  Esq.— Haying 
recently  examined  the  poUen  of  several  thousand  spedes  of  plants, 
I  am  led  to  think  that  the  charaoters  presented  by  thèse  grains 
might  proye  usef ni  as  a  means  of  differentiation  in  allied  species  ;  my 
reseaxohes,  howeyer,  haye  not  been  sufiioiently  extensiye  to  f orm  any 
poeitiye  conclusions,  but  as  leisure  permits  I  hope  to  proseoute  the 
anl^eot  f  urther.  In  the  meanwhile  the  f  ollowing  notes  are  thrown  oufr 
as  indicationB  of  some  of  the  more  notlceable  distinctions  to  be  drawn 
from  s  oareful  comparison  of  thèse  oxgana,  and  they  may  aerye  to 
draw  the  attention  of  others  to  the  matter. 

There  are  four  pointe,  in  one  or  other  of  whidh  pollen  grains  of 
planta  belonging  to  the  same  genus  may  be  f ound  to  diifer  from  each 
other,  yis.,  form,  markings,  dimensions,  and  colour. 

1.  Formait  bas  long  been  noticed  that  certain  types  of  pollen  are 
charaoteristio  of  the  naturel  order  to  which  the  plants  which  produce 
them  bélong,  ae,  for  instance,  the  peculiar  pitted  polyhedral  pollen  of 
the  Oazyopbyllaoen,  the  spherical  spiny  pollen  of  the  Malyacee,  the 
large  trisngnlar  poUen  of  the  Onagraoeœ,  the  peculiar  pollen  of  the 
Cooif ère,  or  the  elliptical  pollen  of  the  Tiilianee»  and  other  monoootyle- 
donouB  oïders  ;  in  f aot,  moet  orders  poasess  a  type  snfficiently  marked 
to  be  oharaoteristic  dt  each.  This  statemen^  howeyer,  must  be 
acoepted  with  limitations  ;  the  Compoeitas,  for  instance,  haye  three  or 
more  well-roarked  types,  represented  by  the  beautifully  sculptured 
pollen  of  the  Chicory,  the  minute  oyal  spiny  pollen  of  the  Asters, 
CalendoUs,  Cacalias,  &o.,  and  another  form  wholly  deetitnte  of  spinee 
as  in  the  CêfUaturea  Scohiosa.  There  are,  besides,  other  natoral  orders 
where  similar  yariety  oocurs. 

But  différences  of  form  are  met  with  in  plants  of  the  same  genus,  by 
which  the  one  species  or  the  other  is  readily  marked  off  by  its  pollen  ; 
thus  the  pollen  grain  of  Anémone  eulphwrea  is  roundidi,  but  that  of 
Anémone  montana  is  elliptic  ;  the  pollen  of  Aronicum  Doronicum  is 
mnch  more  elongate  than  that  of  A,  Scorjpioides  ;  and  while  the  grains 
of  Banunculus  philonotts  are  round  and  yellow,  those  of  B,  jpZatoni- 
foUus  axe  elliptic,  white  and  smaller. 

^Ma/rkwgs. — ^Here  again  there  is  endleas  diyeraîty,  and  a  boimd- 
laaafléldBesopen  for  the  xeaeaxohea  of  tired-oat  dot-aad^llM  huntan 


of  diatom-yahres.  A  few  instances  only  of  the  more  strildng  diiFerenoes 
can  be  giyen  hère. 

The  pollen  of  the  Qeraniaoee  and  Campantdaoe»  îb  for  the  most 
part  globular,  but  while  some  of  the  grains  are  quite  smooth  others 
axe  ooyered  with  spines  ;  thus  the  pollen  of  Campanula  Media  has  a 
number  of  short  spines  sparsely  scattered  oyer  the  surface  of  the 
grain,  but  C,  ranunculoides  is  wholly  destitute  of  them.  In  other 
plants  theee  spines  are  replaced  by  tuberoles,  and  both  spines  and 
tuberdes  yazy  greatly  in  length  and  number  ;  for  ezample,  in  Valeriana 
tuberosa  the  spines  are  only  half  the  length  of  those  on  the  pollen  of 
F.  montanaf  the  grains  being  also  slightly  smaller.  The  pollen  of  the 
liliaceee  is  often  coyered  with  a  more  or  lees  prominent  reticulation, 
which  is  Bubject  to  much  yariation  ;  compare,  for  example,  the  coarse 
network  which  inyests  the  poUen  of  Lilium  croeeum  with  the  finer 
reticulation  of  L,  ecmadense,  the  grains  of  the  latter  species  being  mnch 
more  globose  and  smaller. 

3.  Dimensions, — Some  instances  of  the  différences  obseryable  in  the 
sise  of  pollen  grains  haye  already  been  published  by  Prof ea^r  Gulliyer, 
whose  measurements  of  the  poUen  of  yarious  species  of  Banunculus 
show  the  hélp  that  may  be  derived  from  this  oharacter  ;  jB.  arvensis 
is  nearly  twice  the  sise  of  B.  hirsuiuSf  their  dimensions  being  respeo- 
tiyely  ^f^  and  «f^  of  an  inch.     . 

I  haye  not  had  the  time  to  make  similar  carefnl  measurements 
with  the  micrometer,  but  I  haye  aeen  anfficient  to  be  satisfied  that 
while  there  is  considérable  yariation  in  dimensions  between  the  pollen 
of  one  species  and  that  of  another,  they  are  tolerably  constant  in  size 
in  the  same  species. 

For  some  notioeable  différences  compare  the  smaller  pollen  of  Epi" 
lohium  hrachycarpum  witii  the  larger  pollen  of  E,  Pleiseheri  or  that 
of  Beneeio  gaUieus  with  8.  incanus,  the  spines  on  the  latter  species 
being  also  much  ooarser.  Again,  the  pollen  of  Silène  acauZû  is  but 
hi^  the  size  of  ihai  of  8.  a^na,  the  latter  haying  some  beautiful 
markings  in  addition  ;  the  pollen  grains  of  this  genus  differ  from  the 
nsual  caryophyllaoeons  type  in  not  haying  the  pits  or  dépressions 
oommon  in  the  order,  so  that  the  grains  beoome  spherical  rather  than 
polyhedral. 

4.  Colour.^-This  is  not  so  reliable  a  charaoter  for  differentiation  as 
the  others  noticed,  since  species  diffsr  amongst  each  other  aocording 
to  the  soil,  &c.,  of  the  place  where  they  haye  grown.  I  remember 
gathering  some  years  ago,  near  Ashbourne,  Derbyshire,  a  yariety  of 
Stellaria  Holostea  haying  a  dark  purple  pollen  instead  of  the  ordinary 
pale  yellow.    An  ezample  or  two  under  this  head  will  Bu£Sce. 

The  pollen  of  Ajvga  genevensis  is  yellow,  but  that  of  A.  pyramid- 
alis  is  usually  white  ;  again,  while  the  grains  of  Omithogalum  umbeU 
latwn  are  large  and  yellow,  those  of  0.  nutans  are  small  and  white. 

Some  objection  may  be  raised  to  any  reliance  being  placed  upon 
the  dry  skûiyelled-up  grains  of  herbaria  spécimens — such  spécimens 
being  in  most  cases  tiie  only  ones  obtainable  for  purposes  of  inyesti- 
gation  ;  but  the  structure  of  poUeu  is  such  as  to  bring  into  greater 
prominenoe  the  pores,  folds,  yalyes,  and  other  markings  whioh  are 
met  with  on  their  surface  after  the  grains  hâve  collapsed  by  the  dis- 
charge  of  their  contents. 

In  regard  to  the  mounting  of  thèse  objecte  for  the  microscope,  they 
show  to  the  best  adyantage  when  put  up  perfectly  dry  ;  the  cells 
should  be  snfficiently  shallow  to  admit  of  no  more  than  a  single  layer, 
and  at  the  same  time  deep  enough  to  permit  the  grains  to  moye  abont. 
If  pollen  is  mounted  soon  after  it  has  been  discharged  from  the  fresh 
anthers  the  foyilla  is  apt  to  condense  on  the  ooyering  glass,  and  the 
slide  soon  becomes  uselees.  The  stamens  taken  from  an  unopened 
flower-bud  fumish  the  best  and  oleanest  pollen,  and  thèse  shoiUd  be 
aeleoted  in  préférence  to  those  taken  from  the  f nlly  deyeloped  flower. 

Onned*^  balsam,  glycérine,  and  other  média  are  ocoasionally  helpful 
in  making  ont  structure  ;  thus  the  pores  of  Campanuîa  rotundifolia, 
Phyteuma  haUeri,  and  other  allied  speies  are  made  much  more  distinct 
when  mounted  in  balsam. 

A  large  séries  of  slides  illastratiye  of  the  àboye  remarks  waa 
erhibited  at  the  neating. 

MIOBOiOOPZOAL  AMO  HATU&AL  HIBTOBT  8XCTIOK. 

December  6th,  1869. — John  Watson,  Esq.,  président  of  the  section, 
in  the  chair.  Mr.  W.  Boyd  Dawkins,  M.A.,  F.B.S.,  was  elected  a 
member  of  the  section. 

Ifr.  J.  B.  Dancer,  F.B.A.S.,  read  a  short  paper  on  some  of  the  new 
hydrooarbon  oompounds  from  which  he  had  obtained  yery  beautiful 
polarising  olijects  for  the  microscope.  Thèse  were  exhibited  to  the 
members,  and  a  more  detailed  aoconnt  promised  when  the  expérimenta 
are  complète. 

WOffTOL  MICBOSCOnCAL  SOCIETY. 

jANViAT  19th.— Mr.  W.  J.  Fedden,  président,  in  the  ohair.  The 
minutée  of  the  last  meeting  haying  been  read  and  confirmed,  it  wae 
anwnm^  that  Mr.  Bc^mt,  honorary  seoietary,  Boyal  Miorosoopical 
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Soeîety  of  Icrdon,  lad  pT««iei)ted  to  ihe  Bodety  a  eopy  of  bia  book, 
A  Coiolcgve  of  Hicroscopical  TVorls.  A  nBasimona  Tota  of  tbanka 
waa  accorded  to  IKr.  Bofcr  for  bia  donatioii,  asd  be  waa  propoeed  aa 
an  ïoroiary  ncirber  of  iba  rociely,  to  be  ballotcd  for  at  tbe  sezt 
nKelircr*  &<ire  dircvFaioii  tben  fvraed  on  iba  adrifability  of  tbe 
iocieiy  loldixg  a  public  «oirée.  Iberewaa  a  conaiderable  dnraraity 
of  cpinioo,  and  tbe  natter  vaa  finally  referred  to  tbe  aianding  com- 
D)ittee.  ifr.  Tibbita  tben  lead  a  pap«r  "On  Monntinflr  Animal 
Tisanes/'  wbicb  be  illoatrafed  by  a  nnmber  of  beantifiil  preparationa 
of  brain  and  apinal  oord  mada  by  bSmaelf. 


lEEBS  PHILOEOPHICAL  AKD  IITEBABT  SOCIETT. 

At  ibe  laet  gênerai  meeting  of  tbia  eociety,  on  Tueaday,  Jannary  18tb» 
tbe  curât  or,  Mr.  Denny,  annovnced,  amongfit  oiber  TalnaUe  donationa 
to  tbe  DfVFcvm,  af>  jtipt  receÎTed,  a  Tery  fine  and  perfect  maie  apeoimen 
of  tbe  Picbiago  {Chlofnyp'horvs  trvncaiftà)^  frcm  tbe  mining  district  cf 
Mendopa,  Argentine  Bepnblîo.  Tbe  spécimen  bas  been  pronoanced 
by  Dr.  Bnrmeister.  director  of  tbe  mnaenm  in  Bnenoa  Ayrea,  aa  mnob 
anperior  to  that  in  bia  poaaeaaion. 


BEIGHTON  AND  SUS8EX  NATUBAL  HISTOBT  SOCIETT. 

Januàbt  13th. — Tbe  président,  Mr.  T.  H.  Hennab,  in  tbe  obair. 
Mr.  J.  E.  Mayall  oommnxiicated  a  note  on  wbat  be  believed  to  be  a 
new  faot  in  connection  witb  coal-gaa.  "Wbile  engaged  in  tbe  spectrum 
analysis  of  organio  bodies,  be  bad  fonnd  tbe  preaence  of  copper  inter- 
fère witb  tbe  resolta.  Ezamining  tbe  aolntiona,  no  trace  of  copper 
ooald  be  fonnd  :  it  tben  occnrred  to  bim  tbat  it  migbt  be  présent  in 
tbe  eommon  coal^gas  nsed  in  tbe  Bunsen  lamp.  BaTing  candlea  witb 
wicka  dipped  in  tbe  cbloridea  of  sereral  metala  alwaya  basdy,  aa 
atandard  speotra,  be  oompared  tbe  flame  of  a  copper  candie  witb  tbe 
flame  of  tbe  coal-gaa,  and  fonnd  tbeir  apectra  identical.  Be  inferred 
from  tbia  tbat  tbe  copper  waa  generated  from  tbe  pyritea  eontained  in 
tbe  ooal. 

Mr.  Mayall  tben  read  a  paper  on  "  Voleanio  Tbeories." — If  science 
were  notbing  more  tban  a  registry  of  facts,  it  wonld  stiU  be  a  dégra- 
dation to  aarign  everytbing  to  a  apecial  cauFe,  a  plan  pnrsned  in  tbe 
past,  and  wbicb  bad  led  to  ez^Tagant  tbeoriea.  Kp  brancb  of 
acience  conld  be  taken  alone,  bnt  in  conjonction  witb  otber  brancbea, 
tbna  tbe  study  of  geology  mnst  be  taken  in  connection  witb  tbe 
astronomical  motions  of  tbe  eartb  ;  and  ail  Tolcanic  action  was  inti- 
mately  connected  witb  astronomy.  Taking  tbe  ideaa  of  Laplace 
rerpecting  tbe  eztent  of  tbe  rolar  atmoFpbere,  and  tbe  manner  in 
wbicb  cebnloQS  matter  condensing  wonld  break  olf  into  zonea,  wbicb 
on  cooling  wonld  assume  tbe  spberoidal  form,  and  go  on  rotating,  it 
was  seen  tbat  tbe  wbole  solar  syFtem  rotated  nearly  in  tbe  aame 
plane,  and  in  tbe  rame  direction  as  tbe  son.  Not  only  was  it  erident 
from  tbe  ezamination  of  onr  esrth  tbat  it  bad  passed  tbrongb  période 
of  derelopment,  bnt  speotram  analyais  rcTealed  tbe  fact  of  ita  con- 
atitnent  elementa  being  identical  witb  tbose  of  tbe  snn,  wbile 
meteoritea  were  proved  to  contain  tbe  rame  metala  aa  tbose  fonnd  in 
onr  eartb.  Tbe  rocks  composing  tbe  eartb'a  cnist  were  dearly  of 
botb  aqnecna  and  Tolcanic  origin.  Tbough  tolcanic  action  was  feeble 
in  tbe  présent  ccmpared  witb  tbe  past,  still  a  great  snbmarine  action 
was  going  on  and  raising  tbe  bed  of  tbe  Pacific  Océan.  Many  parts 
of  tbe  earth,  in  wbicb  no  actÎTe  Tolcaxoes  were  at  présent  seen, 
sbowed,  from  tbe  natnre  of  tbeir  moontains,  tbat  tbey  bad  been 
centres  of  yolcanio  aption.  Looking  at  tbe  active  Tolcanoes,  it  wonld 
be  seen  tbat  tbere  were  22  séries  of  tolcanic  monntains  near  tbe  sea, 
and  nearly  parallel  to  tbe  coast-Iine.  Tbe  geograpbical  position, 
beigbts,  and  dates  of  emption  of  400  known  active  volcanoea  bad 
been  tabnlated,  tbese  varied  in  beigbt  frein  989  ft.  to  28,000  ft.  above 
tbe  tea-'level,  and  acted  aa  safety-venta  to  tbe  voloanio  matter  pent 
np  witbin  tbe  eartb.  It  bad  been  noticed  tbat  eartbqnakea  preceded 
or  foUowed  volcanic  emption  ;  tbia  waa  well  seen  in  tbe  great  eartb- 
qnake  of  Usbon,  wbicb  sbook  -f-^h  part  of  tbe  eartb'a  anrface  ;  and 
in  tbe  emptiona  of  Yesnvins,  in  1767,  ap  well  deeoribed  by  Sir  W. 
Hamilton. 

Tbe  interior  of  tbe  globe  was  fiUed  witb  a  flnid  molten  maaa,  por- 
tions of  wbicb  separating  cansed  local  action  ;  wben  any  portion  came 
in  contact  witb  water,  it  swelled  ont,  prodncing  npbeavala,  dépres- 
sions, fractures,  Ao.  Tracing  tbe  lines  of  volcanic  distribation,  tbey 
wonld  be  seen  to  be  in  parallel  lines,  baving  a  spiral  tendenoy,  and 
corresponding  to  tbe  corkscrew  motion  of  tbe  eartb.  Tbe  great  masa 
of  volcanic  action  lay  between  tbe  tropics  ;  if  beyond  tbe  tropica,  tbey 
were  deeply  connected  witb  tbe  molten  matter.  Looking  at  tbe  com- 
parative density  of  tbe  eartb,  it  waa  évident  tbat  tbe  maaa  augmenta 
in  density  towards  tbe  centre,  in  addition  to  tbe  tendency  of  comprea- 
■ion  to  prodnoe  a  similar  resnlt.  Not  only  on  tbe  eartb,  bnt  in  tbe 
moon,  évidences  of  volcanic  aotion  were  appazent,  and  almoat  nigbtly 
Mr.  Pxatt,  of  Brigbton,  waa  adding  Bom»  Mw  fàotin  ooBneoUloii  wità 


tbe  voloano  Flato.  Tnming  to  tbe  ans,  tbe  aolar  apota  and  otber 
pbeDomena  tended  to  abow  tbat  volcanic  action  waa  going  on  tbere. 
Pointingont  tbe  varions  atepa  wbicb  bad  led  to  spectmm  analysis,  tbe 
ann  waa  abown  to  be  in  a  atate  of  perpétuai  incandeacence.  Thongh 
tbere  were  400  active  volcanoea,  no  anlBciently  systematic  observationa 
on  tbem  bad  been  made  ;  one  tbing  waa  évident,  tbat  tbe  deeper- 
aeated  onea,  being  more  dosely  connected  witb  tbe  central  masa, 
wonld  prodnoe  tbe  beavier  metals.  Tbe  pericydosital  or  corkscrew 
motion  of  tbe  earth,  prodnoed  by  tbe  nntation  of  tbe  axia  and  tbe 
preoeaaion  of  tbe  eqninozea,  depraaaed  tbe  polea,  and  abif  ted  tbe  eqna- 
torial  pointa,  tberefore  altôing  tbe  eartb'a  anrface  in  relation  to  tbe 
ann.  Tbia  alow  motion  ezplained  bow  in  Iceland  tbere  bad  been  a  flora 
and  f  anna  aimilar  to  that  of  tenperate  England.  Seeing  that  tbe  eqna- 
torial  dianeter  waa  aome  25  milea  greater  than  tbe  polar,  it  waa  dear 
tbe  omat  wonld  be  thinner,  and  tberefore  volcanic  aotion  wonld  be 
greater  and  more  fréquent  witbin  tbe  torrid  eones.  Again,  ail  tbe 
volcanic  chaîna  agreed  witb  tbe  onrve  formed  by  tbe  eartb'a  peri- 
cydosital motion.  He  bdieved  in  a  dow  and  progressive  devdopment, 
and  in  an  intimate  connection  between  cosmical,  aatronomical,  and 
vdoanio  action*  

BIBMINGHAM  NATUBAL  HISTOBT  AND  MICBOSCOnCAL 

SOCIETT. 

Tbv  meetingB  were  resumed  on  tbe  llth  inatant,  wben  Mr.  8* 
Allport  ezbibited  and  deacribed  a  fine  collection  of  Foraminifera  from 
tbe  "Weat  I&dian  and  Méditerranéen  Seaa,  obtained  by  shaking  spongea 
brouftbt  from  thoae  régions  over  water,  skimming  oif  tbe  sbells  wbicb 
float  while  tbe  particlea  of  eand  aink  to  tbe  bottom,  and  monnting  tbe 
spécimens  tbus  obtained  in  Canada  balsa  m,  after  preliminary  treat- 
ment  witb  tnrpentine  and  ezbaustion  of  air  from  tbe  cbambera. 
Spécial  interest  attaches  to  thèse  organisme  at  tbe  présent  time  by 
reason  of  tbe  attention  wbicb  haa  lately  been  directed  to  them,  in  con- 
nection witb  tbe  snbject  of  deep-eea  soundinga,  aa  tbe  great  obalk- 
forming  agents  of  tbe  world.  Mr.  AUport  fnrtber  referred  to  certain 
passagea  in  aystematio  woiks  on  Foraminifera,  witb  a  view  to  prove 
that  in  tbia  aa  in  otber  branchée  of  naturel  history,  varietiea  are  too 
often  nnjnatifiably  elevated  to  tbe  rank  of  apecies.  The  spécimens 
ezbibited  in  illustration  of  tbe  snbject  induded  représentatives  of  tbe 
gênera  Peneroplia,  Spirolina,  Orbioulina,  Orbitolites,  Polystomdla, 
and  Planorbulina.  Tbe  Bev.  H.  W.  Crosskey  also  contributed 
Olohigerina  luUoides  from  2,000-fathom  soondings  in  tbe  Atlantic; 
and  foraminifera  from  cbalk  ;  and  in  connection  witb  tbese  made  aome 
interesting  rcmarka  on  pointa  of  geology  auggested  by  Dr.  Carpenter's 
récent  lectures.  Tbe  speaker  observed  that  modem  geologists  wonld 
find  tbemselves  ocmpelled  to  départ  from  tbe  strict  and  arbitrary  rulea 
by  wbicb  tbey  bad  hitherto  separated  différent  epocha  and  formations, 
tbe  tendency  of  progressive  discovery  being  to  show  tbat  there  extend 
into  or  overlap  eacb  otber  so  tbat  no  barah  Une  of  démarcation  can  be 
drawn.  He  also  dluded  to  tbe  difficulty  witb  wbicb  geologists  bave 
hitherto  bad  to  contend  in  ezplaining  tbe  great  break  in  tbe  System 
between  tbe  cretaceous  and  tertiary  periods,  which  récent  discovery 
haa  in  a  great  measure  enabled  us  to  do.  Among  gênerai  spécimens 
ezbibited  were  tbe  sbells  Bythinia  tentaetilata  type,  var.  ventricosa, 
brownand  white  ;  and  var.  a?&i<f a,  ail  from  Alum  Bock,  tbe  last  being 
a  new  variety,  fonnd  by  Mr.  Lloyd,  snd  named  laat  mouth  by  Mr. 
Jeffriea  ;  also,  Sphcnitim  comeum,  ysi.  flavescens,  from  Plant's  Brook, 
ail  contributed  by  Mr.  B.  M*  Lloyd  ;  and  a  collection  of  cônes  and 
olives,  forming  tbe  second  part  of  a  séries  of  foreign  sbells,  presented 
to  tbe  sodety  by  Mr.  Keen,  of  Uverpool. 

At  a  subséquent  meeting,  Mr.  8.  Allport  also  contributed  tbe  first 
instalment  of  a  séries  of  minérale,  forming  tbe  constituenta  of  igneona 
and  metamorpbio  rocks  ;  Ist,  tbe  group  of  Fdspars,  induding  eped- 
mena  of  Ortbodase,  Albite,  Oligodase,  and  Labradorite,  witb  tbe 
varietiea  Adularia  and  Sanadine  ;  2nd,  P^rozenic  minerais,  oomprisâng 
Augite,  Hornblende,  Bronzite,  Dillage,  Hypersthene,  Actinolite,  Tre- 
molite,  witb  spedmens  of  Mica,  Quarts,  Leudte,  and  Nepbelite  ;  aleo 
some  of  tbe  Zeditea  moet  frequently  fonnd  in  cavitiea  of  tbe  older 
igneona  rocks,  and  tbe  minérale  Tourmaline,  Epidote,  Gamet,  Idocraae, 
Chlorite,  and  Spodumene. 

Mr.  J.  Bagnall  ezbibited  TortulapapiUûsa,  and  aeveral  otber  moesea, 
not  previoudy  reoorded  aa  oocurring  in  tbe  diatrict,  and  on  bebalf  of 
Dr.  Braithwaite,  Andrœa  rupestris  and  A.  ohovaiat  two  récent  ad- 
ditiona  to  the  British  Flora,  from  Glen  Callater  ;  Mr.  E.  Myers  con- 
tributed fragmenta  of  boulders  and  wood  from  Bonlder  Clay  at  Sefton 
Park,  near  Liverpool,  and  described  the  drift  section  in  whiob  tbey 
were  ezposed  ;  and  Mr.  E.  Simpson  laid  on  tbe  table  tbirty  speciea 
of  Marine  MoUusoa  taken  on  the  eoaat  of  Jeraey. 


PHILOSOPHICAL  INSTITUTE  OF  CANTEBBUBT 

NEW  ZEALAND. 

Ths  aimtial  diimer  of  tbe  Pbiloaopbioal  Institution  took  plaoe  on 
tbt  «rmiag  of  Oot.  ath,  1869,  «t  Mr.  Morton'a  ooinm«idal  rooms. 
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Dr.  Haast,  the  président  of  the  Institate,  oooapied  the  ohair,  and 
wie  eapported  on  hie  ri^ht  by  his  honoor  the  saperintendent,  and  on 
Hù  lef  t  by  hie  honoar  Mr.  Josûoe  Ghreg^flon. 

Af  ter  tho  oloth  had  been  remored,  Dr.  Haaet  delirered  the  annoal 
address  («rhich  we  gi?e  beloir)  ;  and  the  osoal  loyal  and  patriotio 
toasta  were  tben  daly  propoaed  and  responded  to,  the  Bev.  C.  Fraser 
proposed  the  memory  of  Captaio  Gook  in  an  able  epeeoh,  the  report  of 
which  we  are  oompelled  to  hold  over.  Aiter  epending  a  pleaaant 
e?ening,  the  oompany  broke  np  aboat  eleven  o*clook. 

P&bsidxnt's  Addbsss. 

Yonr  Hononr  and  Qentlemen,-«When,  aeven  yean  af^,  I  had  the 
honoar,  as  ftrst  président  of  this  Institation,  to  addreae  you  at  yonr 
first  anniveraary  dinner,  I  ofPered  yon  a  short  réêumê  of  the  soientifio 
researohes  and  reealts  obtained  in  New  Zealand  sinoe  the  time  when 
the  oolony  wae  formed.  An  attempt  to  do  so  to-day  for  the  past 
seTen  years  woold  be  a  far  greater,  bnt  also  still  more  gratifying,  task, 
owing  to  the  wonderfnl  advanoement  New  Zealand  has  made  dnring 
that  time  in  intelleotual  pnrsnits,  and  their  resnlts — a  matter  of  great 
and  flinoere  oongratalation  to  the  members  of  this  society,  and  to  the 
oolony  at  large.  When,  in  1862,  the  Fhilosophioal  Institate  of  Oan- 
terbary  was  oalled  into  existence,  there  was  no  other  society  in  New 
Zealand  whioh  had  the  ambition  to  aspire  to  snch  high  aims  as  we 
did,  and  althoogh  we  failed  in  many  respects  to  oarry  ont  onr  pro- 
gramme, we  may,  at  least,  safely  olaim  the  merit  of  having  formed  a 
depoûtory  for  seientiflo  researohes  in  Canterbnry,  whtoh  did  not  at 
that  time  exist  in  any  other  part  of  New  Zealand.  It  is  tme  there 
was  an  older  society,  with  similar  aims  to  onrs,  in  Welling^n  ;  bat 
for  many  years  the  members  had  not  met,  and,  in  conséquence,  some 
of  them  had  their  papers  read  before  yon.  Bat  how  différent  is  it 
to-day  ?  Not  only  haye  soientifio  societies  been  oreated  thronghoat 
the  oolony,  bat  they  hâve  likewise  fonnd  a  centre  in  the  New  Zealand 
Institate  in  Wellington,  the  well-direoted  efforts  of  whioh  will  resalt 
in  great  advantages,  both  in  an  intellectaal  and  material  point  of 
Tiew,  to  the  inhabitants  of  the  land  of  onr  adoption. 

The  first  volnme  of  the  Transactions  and  Proceedings  of  the  New 
Zealand  Instituiez  embodying  the  labours  of  ail  the  affiliated  sooieties, 
which  is  in  onr  hands,  gives  palpable  proof  both  of  the  vaine  of  that 
body,  CTen  in  the  first  year  of  its  existence,  and  of  the  marked  atten* 
tion  whioh  has  been  paid  to  soientifio  mattcôra,  even  amidst  the  absorb- 
ing  ocoapations  inoidental  to  fonnding  a  oolony.  And  from  year  to 
year  the  vaine  of  the  institate  will  be  enhanœd  by  ita  «Toking  in  many 
qnarters  soientifio  researoh,  often  of  great  ntility  in  promotiog  the  ad- 
yanoement  of  the  oolony,  which  otherwise  woold  haye  lain  dormant, 
either  from  the  want  of  example  and  enoonragement,  or  of  a  pioper 
organ  for  pablioation.  Whatever  may  be  the  political  tenets  of  those 
who  are  friends  of  science,  literatnre,  and  art  in  New  Zealand,  in  one 
thing  I  am  sare  th^y  will  agrée  with  me — that  in  any  ciroamstances  a 
centre  for  the  maintenance  of  intellectaal  life  amongst  the  inhabitants 
of  New  Zealand  is  of  inoaloolable  importance  to  na  ail,  and  that  the 
création  of  a  depository  where  the  resnlts,  whether  small  or  great,  of 
ail  labonrers  in  the  domain  of  the  mind,  oan  be  oolleoted  and  pnb- 
liflhed,  is  an  important  stop  towards  the  adyancement  of  this  oolony  to 
tfaat  position  whioh  it  deserves  to  occnpy.  Thèse  labonrs»  after  be- 
eomîng  at  once  accessible  to  the  présent  inhabitants,  will  be  preseryed 
for  ooming  générations,  forming,  as  it  were,  the  fonndation-stone  of 
f  ataro  researoh. 

Viewed,  however,  from  another  point  of  yiew,  the  enoonragement 
of  intellectaal,  and  in  this  instance  I  may  say,  physical  researoh,  will 
be  of  the  highest  benefit  to  the  oolony,  as  it  will  most  probably  lead 
na  to  pay  more  attention  to  the  stndy  of  physical  science  in  onr 
•chools,  Ûgh  and  low,  than  has  hitherto  been  the  case.  Unless  this 
be  donc,  onr  colonial  yonths,  when  they  come  into  compétition  with 
new  arrivais  from  the  Northern  hémisphère,  will  baye  no  chance  in 
the  stroggle  of  life.  I  think  the  time  is  long  sinoe  past  when  the 
edoeation  of  a  yoong  man  who  does  not  intend  to  folio  w  any  of  the 
B<Hsalled  leamed  professions,  shoald  be  considered  finished  when  he 
has  acqaized  some  knowledge  of  Latin,  a  Uttle  less  of  Qreek,  with  the 
radiments  of  Mathematios,  ail  of  whioh,  as  soon  as  he  enters  active 
life,  he  nsnally  tries  to  forget  as  fast  as  possible,  owing  to  his  having, 
AS  a  gênerai  rnle,  by  always  being  over-worked,  been  bored  to  death 
hy  them.  Bat  the  things  he  onght  to  hâve  leamt,  whioh  he  wonld 
trvftsnre  in  his  mind,  whioh  wonld  give  him  intelleotnal  eigoyment  and 
invest  him  with  great  advantagea,  both  intèlleotaal  and  praotioal  over 
those  who  had  not  followed  the  same  course  of  stndy,  he  has  never 
been  taoght,  and  any  allusions  made  to  them  hâve  often  been  of  a 
diaparaging  oharacter.  The  nniverse,  the  sublime  law  by  wbioh  the 
ûmumerable  sons,  planets,  and  their  satellites  around  him  are  govemed  ; 
the  earth,  whioh  is  his  home,  with  ail  its  wonderfal  treasares,  animate 
aad  inanimate,  and  their  relations  to  each  other  are  totally  unknown 
to  him.  He  wanders  as  it  were  blindfolded  over  this  beautifnl  earth — 
a  «Etranger  in  his  own  domain — ^heaven  and  earth  a  sealed  book  to  him. 
And  is  it  possible  that  any  other  stndy,  however  sublime,  oan  be  oom- 
V**^  with  that  of  the  works  of  God,  whioh  oertainly  most  elevate  the 
vtind  fax  hi^m  thiui  that  (Kf  the  worka  of  men,  howerer  «zoellent  they 


may  be  ?  But  in  order  that  I  may  not  be  misnnderatood,  I  wish  to 
assure  you  that  I  should  be  very  sorxy  indeed  to  see  ohissical  lan- 
guages  and  mathematios  removed  from  the  currioalam  of  car  schools. 
Suoh  a  prooeeding  would  also  be  suicidai  to  the  aims  of  physical 
soience.  The  stndy  of  any  language,  whether  anoient  or  modem, 
and  of  its  best  authors,  will  always  enlarge  and  elevate  the  mind, 
exercise  the  memory,  and  evoke  or  cherish  noble  feelings  and  actions 
iu  the  leamer,  whilst  the  stndy  of  mathematios  will  teaoh  him  to 
think  logically  and  aocurately,  without  which  physical  soieaoe  would 
be  above  his  compréhension.  The  acquisitions  of  the  natural  philo- 
sopher, of  the  astronomer,  of  the  chemist,  or  of  the  geologist,  ob- 
tained  by  actaal  researoh  or  by  induction,  oan  only  be  considered  of 
lastiag  value  if  they  hâve  beea  oorroborated  or  proved  by  striotly 
mathematioal  reaaoning,  in  having,  as  it  were,  been  reduced  to 
mathematical  formol».  But,  hère  again,  I  may  once  more  point  ont 
that  only  those  yonng  men  will  reap  the  foU  benefit  of  the  wisdom  of 
the  anoients  and  of  mathematioal  investigations  who  intend  to  oon- 
tinne  their  philologioal  and  mathematioal.  studios,  while  those  who, 
after  leaving  school,  enter  into  a  walk  of  life  in  whioh  suoh  knowledge 
is  not  required,  wUl  shortly  bave  forgotten  ail  that  was  drammed  into 
them  during  a  number  of  years,  and,  at  the  same  time,  will  hâve 
cause  to  regret  at  every  step  they  take,  both  their  ignorance  of  physical 
science  and  their  want  of  aoquaintanoe  with  the  laws  and  treasures 
of  nature  around  them. 

The  qoestioa  nataraUy  arises  why,  sinoe  physical  soience  has  made 
snch  wonderftd  strides  during  the  last  three  centuries,  that  mankind 
has  advanced  more  during  that  time  than  in  any  similar  period  before 
in  the  lûstory  of  the  world,  the  éducation  of  youth,  even  of  the  higher 
dassôs,  has  been  almost  stationary  ;  so  that  we  oan  only  say  it  still 
resembles  in  many  respects  the  course  of  teaching  in  those  times  when 
the  native  language  of  the  oountry  was  despised  as  nnworthy  of  being 
tanght  ;  when  old  women  were  bornt  as  witohes  ;  when  the  stars  in 
the  firmament  were  only  thonght  to  be  placed  in  the  heavens  to  f  orm 
constellations  by  which  the  life  or  fate  of  man  was  guided;  when 
ohemistry  was  alchemy,  and  its  ohief  use  considered  to  be  the  making 
of  gold  from  baeer  metals,  or  the  brewing  of  the  elixir  of  life  ;  and 
when  the  little  knowledge  of  physical  science  (natural  history  included) 
posMSsed  in  thoee  days  was  nixed  up  with  superstition  and  schoUstic 
axioms  P  Tho  answer  to  this  question  seems  to  me  to  be  very  simple. 
The  only  exact  knowledge  possessed  at  that  time  was  mathematios, 
prinoipiûly  the  higher  branôhes,  together  withj  the  philosophical, 
political,  and  prose  wzitings  of  the  eminent  men  who  had  shed  s 
bright  lustre  over  the  période  in  whioh  they  lived.  Thèse  writings 
were  the  preoions  heirloom  whioh  antiqaity  had  bequeathed  to  the 
middle  âges.  And  suoh  leaming  was  then  considered  to  be  the  only 
kind  of  knowledge  worth  possesaing,  ail  intelleotnal  energy  was  direoted 
to  its  acquisition,  and  the  prof  essors  of  the  day  despised  the  ignprance 
and  superstition  of  those  to  whom  the  treasares  of  antiqaity  were  not 
aocessible.  They  also,  and  naturally,  showed  oontempt  for  alchemists, 
astrologers,  and  others  pursuing  knowledge  in  a  similar  manner,  and 
while  nnable  to  ref nte  the  latter,  their  mathematical  knowledge  made 
them  feel  that  the  doctrines  of  thuee  men  were-erroneons.  A  remuant 
of  this  feeling  of  oontempt  for  the  stndy  of  physical  science  still 
lingers  in  some  oountries  amongst  the  teachers  of  the  so«called  olassioal 
schools,  although  they  do  not  like  to  oonfess  it  even  to  themselves  ; 
and  being  desiroos  of  oontinuing  the  teaching  of  their  predeoessors, 
they  consider  it  as  the  invasion  of  an  npstart  into  the  holy  prednots 
of  their  ednoational  temple  when  physioal  science  wishes  to  enter  the 
sohoolroom.  Unfortunately,  many  of  thèse  teachers,  however  eminent 
in  other  respects,  know  very  little  of  physical  science,  and  this  may 
be  an  additioual  reason  why  they  resist  its  introduotion  into  the  car- 
rioulnm,  sinoe  they  are  not  able  to  understand  its  value  ;  'while  it  must 
be  allowed  that  they  bave  just  cause  to  look  with  pride  upon  many 
distinguished  men  who,  educated  at  their  schools,  hâve  without  suoh 
knowledge  bronght  great  crédit  to  those  institutions.  Hère  human 
nature  simply  comes  into  play. 

On  the  continent  of  Europe  and  the  United  States,  this  defeot  has 
already  been  partially  remedied,  and  in  Great  Britain  powerful  advo- 
oates,  even  from  the  ranks  of  the  most  eminent  olassioal  scholars,  hâve 
come  forth  to  break  their  lances  for  the  introduction  of  snch  studiea 
into  ail  schools.  In  yonr  mother  oountry  they  are  mostly  men  who 
hâve  travelled,  who  hâve  seen  the  advantages  oonferred  by  snch  studios 
npon  a  whole  generatioa  in  other  oountries.  They  htfve  witnessed  the 
delight  of  the  pnpils  when,  after  the  stndy  of  langnages  and  mathe- 
matios, natural  history,  geology,  mineratogy,  and  ohemistry  had  their 
tom,  and  refreshed  the  scholars  for  the  drier  work.  They  hâve  seen 
what  a  treasnre  the  pupils  oarry  with  them  when  they  leave  school  by 
possesaing  some  knowledge  of  the  laws  by  which  the  Universe,  from 
onr  central  snn  down  to  the  smalle^t  atom  npon  the  earth,  is  govemed, 
and  experienoing  that  delight  whioh  a  contemplation  of  Nature  affords — 
how  it  ennobles  their  daily  ocoopation,  fills  their  leisure  hoars,  and 
teaohes  them  to  observe  and  think.  Bat  what  intelleotnal  reaourcea 
of  this  kind  has  a  yonng  man  who  leavea  a  school  condnoted  on  the 
présent  System  f  Is  he  not  neacly  as  muoh  a  étranger  on  this  beantif  al 
earth  ai  when  he  firat  oanw  npo    it,aiid  where  wiU  be  flnd  Urne»  amid 
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the  tnrmoil  of  life,  to  gain  that  knowledge  so  neoeasary  to  him  now- 
adays,  but  whioh,  doring  the  many  years  of  his  Bcbool  life,  waa  with- 

held? 

I  tnist  yoa  will  not  thisk  I  am  OTerfiteppiog  my  priyileges  in  thns 
openly  ezpressing  my  opinion  aboat  the  présent  mode  of  teaching  the 
rising  génération,  bnt  I  shonld  neither  be  doing  my  daty,  nor  deserre 
the  hononrable  position  in  which  yoa  hâve  plaïoed  me,  did  I  not  state 
fearlessly  and  withont  restraint,  my  oonTictione  on  the  aubject.  Bnt, 
I  repeat,  that  shonld  not  some  attention  be  soon  paid  in  onr  schoola  to 
the  stndy  of  physioal  soienoe,  the  time  is  not  distant  when  in  the  race 
of  life  and  in  the  compétition  with  yonng  men  from  other  conntries, 
onr  colonial  yonth  will  be  left  far  bebind.  However,  I  bave  no  donbt 
that  many  years  will  not  elapae  before  the  people  of  Oreat  Britain, 
which  of  iil  nations  bas  the  most  praotical  national  sensé,  will 
thoronghly  remedy  the  evil,  and  that  there  will  be  no  conntry  on  the 
face  of  the  earth  where  the  stndy  of  physical  science  is  more  fostered, 
80  as  to  préserve  to  that  empire  its  pre-eminence  in  the  great  race  of 
nations,  in  which,  after  ail,  the  arts  of  i>eaoe,  civilisation,  and  indostry 
will  give  the  nltimate  décision.  I  bave  detained  yon  too  long  npon  a 
snbject  which,  dnring  the  last  few  years,  bas  been  treated  by  snch  able 
and  distingnisbed  men,  that  perhaps  I  oonld  bave  left  it  in  their  banda 
had  I  not  thonght  it  my  dnty  to  allade  to  it. 

In  order  to  hononr  more  fnlly  the  memory  of  that  illustrions  navi- 
gator  who  was  the  real  discoverer  of  New  Zealand,  we  bave  €xed  the 
day  of  onr  anniversary  dinner  npon  the  day  when,  one  hnndred  yeara 
ago,  Captain  Cook  landed  offidally  in  New  Zealand,  and  it  la  from 
that  day  that  the  bleasinga  of  oiTilization  bave  been  beatowed  npon 
thèse  beantifnl  islands.  Captain  Cook  waa  f orty-one  years  old  when 
he  reaohed  onr  coasts,  he  being  bom  on  the  27th  Angnst,  1728.  He 
was  in  every  respect  a  son  of  the  people,  having  raiaed  himaelf  from 
the  ranks  by  his  knowledge,  honesty  of  pnrpose,  and  oonrage — one  of 
the  most  remarkable  men  which  the  18th  oentnry  produoed.  He 
not  only  advanced  far  into  the  Arotic,  bnt  also  explored  three  times 
the  Antarctic  Zone,  which  had  nerer  been  visited  before.  It  ia  from 
him  that  we  not  only  obtain  the  earUeat  reliable  aooonnta  of  most  of 
the  islanda  of  the  Paoifio  Océan,  of  the  north-weat  ooast  of  America, 
of  Behring'a  Straita,  and  of  the  Antarotio  regiona  :  bnt  he  alao  fized 
aatronomioally  innnmerable  points  on  the  ooaata  viaited  by  him,  gene- 
rally  with  snch  admirable  aocnracy  that  we  atill  look  npon  them  aa 
reliable  anthorities.  Hia  acoonnta  of  the  geograpbical  featnrea  of  the 
oonntriea  visited  by  him,  and  of  the  mannera  and  cnatoma  of  their 
inhabitanta,  are  also  among  the  most  reliable  and  yalnablewe  possesa. 
He  died  in  the  cause  of  aoience — an  irréparable  loaa  not  only  to  hia 
oonntry,  but  to  the  world  at  large.  Truly  he  may  olaim  to  be  called 
the  Colnmbua  of  the  Paoifio  Océan,  and  the  inhabitanta  of  the  Aua- 
tralian  Coloniea  and  New  Zealand  owe  him  a  great  debt  of  gratitude, 
beoauae  it  waa  hia  foreaight  and  hia  excellent  judgment  of  the  natural 
oapabiHtiea  of  the  oonntriea  viaited  which  prindpally  direoted  the  at- 
tention of  the  atateamen  of  the  mother  oountry  to  theae  distant  lands, 
where  now  a  branoh  of  the  Anglo-Sazon  race  ia  oocnpied  in  laying  the 
foundationa  of  an  empire  which,  in  centnriea  not  far  diatant  firom  our 
own,  will  be  ranked  amongat  the  fixât  of  the  earth. 

Although  eveiy  intelligent  inhabitant  of  this  oountry  honoura  the 
name  of  Captain  Cook,  wonM  it  not  be  possible  to  show  thia  by 
another  mark  of  onr  reapect  ?  and  I  theref ore  do  not  heaitate  to  offér 
a  anggeation  which  I  hope  will  be  taken  np  and  acted  npon  by  our 
legialatora.  Hitherto,  great  oonfuaion  haa  prerailed  relative  to  the 
name  of  thia  ialand,  which  ia  called  both  the  Middle  and  South  laland. 
The  api>ellation  Middle  laland  ia  a  miatake,  aa  the  aîze  of  Stewart'a 
laland  precludes  it  from  being  ranked  with  the  two  others.  The  most 
eminent  geographers  of  Great  Britain  and  of  the  Continent  of  Europe 
— snch  men  aa  Arrowamith,  Keith  Johnaton,  Petermann,  Hochatetter, 
ftc.^-call  it  alwaya  the  South  laland  ;  while  in  New  Zealand,  even  in 
officiai  documenta,  it  ia  called  aometimea  by  the  one,  aometimea  by 
the  other  name.  In  order  to  avoid  f  nrther  misunderstanding,  would 
it  not  be  appropriate  to  give  thia  laland  the  name  of  Cookland  ?  for, 
ao  far  aa  I  am  aware,  no  oountry  viaited  by  that  illnatrioua  navigator 
haa  been  ao  designated  ;  or  in  case  of  the  Northern  laland  daiming 
that  name,  on  the  gronnd  of  ita  being  the  firat  part  of  the  oountry 
where  Captain  Cook  landed,  might  not  another  diatinot  name  be  given 
to  it  ?  D'Urville  Land,  Antipode,  and  Alexandra  Land,  having  already 
been  propoaed.  I  sbould  bave  anggeeted  it  ahould  be  oalled  Taaman 
Land,  had  not  the  inhabitanta  of  Tasmania  rightly  appropriated  it  to 
their  island.  However,  I  am  quite  content  to  bave  mooted  the  sub- 
ject,  and  leave  it  in  the  hands  of  our  legislators  to  move  in  the  matter, 
which,  aa  I  believe,  deserves  aome  conaideration  at  their  banda. 

I  bave  to  oongratulate  yon  npon  the  near  completion  of  the  new 
muaeum  building,  where  it  will  be  possible  to  find  the  necesaary  room 
for  the  proper  arrangement  of  the  collections  belonging  to  i^e  pro- 
vince, and  to  which  the  public  haa  so  lîberally  contributed  ;  and  I  am 
proud  to  say  that  our  institute  may  claim  some  little  crédit  in  the 
work  of  bringing  about  this  désirable  resuit,  it  having  for  several 
years  nrged  aie  érection  of  a  proper  building  uiK>n  the  Provincial 
€k>vemment,  and  thoae  of  onr  membera  who  alao  hold  aeata  in  the 
Provincial  Conncil  having  likewise  labonred  in  the  aame  direction. 


The  report  of  yonr  oounoil,  laid  before  yon  on  the  Sth  of  July  in 
this  year,  juatly  pointa  ont  that  we  ail  bave  cause  to  be  aatiafied  with 
the  advance  made  by  the  aooiety  during  the  paat  year  with  the  accea- 
aion  of  new  membera,  and  ita  gênerai  prospects  in  the  future.  Our 
principal  aim  being  to  promote  the  intcdlectual  and  material  progress 
of  Canterbury,  a  great  deal  stUl  remains  to  be  donc  towards  accom- 
plishing  so  désirable  an  object.  At  the  aame  time  I  may  olaim  the 
aympathy  and  aaaiatanoe  of  the  inhabitanta  of  the  province  for  onr 
aodety,  which  can  only  progreaa  when  the  province  at  large  takea  an 
intereat  in  our  doinga  and  augmenta  onr  ranka,  ao  that  we  may  gain 
more  workera  in  the  common  field  of  inquiry.  WUl  yon  hère  allow 
me  to  offer  you  my  warmeat  and  moat  ainoere  thanka  for  the  hononr 
yon  bave  done  me  in  again  electing  me  yonr  preaident,  and  will  you 
kindly  reçoive  my  promise  that  I  will  endeavour  to  do  my  duty  to  the 
aooiety  to  the  best  of  my  ability  ?  I  deaire,  however,  to  expreaa  a  hope 
that  yon  will  allow  me  to  retire  at  the  nezt  élection  into  yonr  ranka, 
giving  place  to  aome  other  member,  who  will  be  able  to  conduct  the 
buainesa  of  the  Philoaophioal  Institute  more  effioiently  than  I  bave 
done. 

Although  much  haa  been  diaoovered,  and  wonderful  inventiona  bave 
been  made,  a  great  deal  of  the  gênerai  field  of  inquiry  stiU  remaina 
unezplored  ;  not  to  apeak  of  the  peouliar  rewards  which  New  Zealand 
offers  to  the  atndent  and  lover  of  nature.  Let  ua,  therefore,  strive  to 
contribute  our  ahare  towarda  the  accumulation  of  thoae  facta,  by 
inductive  reaaoning,  on  which  aound  knowledge  oan  only  be  gained, 
and  however  amall  the  mite  which  we  may  be  able  to  add,  it  will 
alwaya  be  aome  addition  towarda  the  great  mental  édifice  raiaed  by 
the  intellect  of  mankind  to  the  glory  of  that  Firat  Intelligent  Cauae, 
in  Whom  ail  nltimate  knowledge  resta,  Whom  we  vainly  aeek  to  con- 
oeive  or  to  nnderstand,  and  **  in  Whom  we  live,  and  move,  and  bave 
onr  being." 
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THE  FBENCH  ACADEMY. 

Pabib,  Javvàsy  17th.— Thia  meeting  waa  a  ahort  one,  and  not  of 
very  much  intereat.  Herr  Helmholtz  thanked  the  Academy  for  bis 
élection.  M.  Elle  de  Beanmont  having  read  the  oorreapondenoe  of  the 
day,  a  lecture  mui  delivered  by  M.  Dnméry  on  the  aubject  of  rail- 
roada  with  a  central  rail.  It  was  pointed  ont  that  thia  aystem  had 
not  yet  been  aufficiently  extenaively  employed— the  trial  on  Mont 
Cenia  being  a  limited  one — and  yet  that  it  offéra  many  advantagea, 
great  economy  in  the  working  ezpenditure  of  the  Une  would  be  ob- 
tained  by  thia  mode,  and,  in  attaining  the  ordinary  speed  of  40 
kilomètres  an  hour,  the  ezpenditure  of  coal  would  be  about  48  cen- 
times the  kilomètre. 

A  memoir  waa  preaented  by  M.  Manmenë  in  support  of  a  new 
chemical  theory  recently  publiahed  by  him,  and  which  he  oomplaina 
that  chemista  high  in  tbe  adentific  world  bave  not  given  a  fair  degree 
of  attention  to. 

M.  Brongniart  then  preaented  a  note  from  M.  Bose,  relative  to  H. 
Prillieux*a  récent  reaearohes  on  the  infinence  of  light  on  the  movement 
of  the  ohlorophyU  corpuadea.  The  motion  of  the  chloropbyll  cor- 
puadea  ia  not,  he  aaya,  produoed  aeparately  in  eaoh  individual  oor- 
puade.  On  the  contrary,  the  light  affecta  a  maaa  of  matter  whioh 
incloaea  a  number  of  corpuadea,  and  moves  them  bodily  along  with  it. 

M.  Delaurier  desoribed  some  of  the  resnlts  of  his  researches  on  the 
dectro-chemical  theory.  He  believea  that  in  chemical  décomposition 
produoed  by  beat  the  appearance  of  dectridty  ia  purely  accidentai. 
Fnrther,  he  atatea  that,  with  rare  ezoeptions,  the  metalloids,  whether 
aolid,  liquid,  or  gaaeoua,  and  whether  combining  with  each  other  or 
with  tbe  métal,  do  not  disengage  electricity.  He  fnrther  seeka  to 
explain  why  amalgamated  2dnc  gives  more  dectricity  than  ordinary 
zinc. 

M.  Jules  Bouby  gave  a  deacription  of  the  method  of  prodndnff 
artifidal  wella,  and  stated  the  conditiona  nnder  which  efforta  in 
thia  direction  ahould  be  made. 

M.  Bernard  Benaud  communicated  some  obaervationa  on  the  foasQ 
planta,  and  eapecially  the  fema  of  Cluny.  His  inveatigationa  npon 
the  stems  and  fronds  of  the  fems  of  this  région  lead  him  to  believe  that 
the  so-called  fems  are  really  dosdy  related  to  the  Lycopodiaoeœ. 

The  tables  of  the  Academy  were  oovered  with  spécimens  of  a  new 
species  of  workmanship  in  métal  by  Mr.  Isaao  Adams,  of  Boston, 
and  called  niokdization.  FoUowing  np  M.  Becquerers  electro^hemical 
researches,  Mr.  Adams  bas  succeeded  in  covering  metallic  objecta  with 
a  layer  of  pure  nickel  of  any  required  thickness.  The  failures  in 
this  procesB  hitherto  were  caused,  he  tbinks,  by  the  use  of  very  small 
quantities  of  alkalis.  The  most  snceessfnl  bath  is,  he  finds,  one  com* 
posed  of  a  neutral  solution  of  a  double  sait  of  nickel  and  ammonia. 

M.  Becquerel  remarked  that  he  himscU  had  always  nsed  the  double 
salts  of  nickd  and  ammonia,  and  that  in  this  way  he  had  succeeded  in 
getting  thiok  layers  of  nickd  and  even  cobalt  and  chxominm. 
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M.  Wnriz  praaented  a  note  on  behalf  of  Signor  Bosn,  of  Turin,  on 
the  BjnthesiB  of  propylio  aloohol.  This  ia  the  method.  Ordinary  ether 
is  tnuuformed  into  oyanidê  of  ethyl,  then,  bj  known  proœsBes,  pro- 
pionio  aeid  and  propionio  aldéhyde  are  prodaced.  Finally,  tbis  last 
is  bydrogeniaed  by  M.  Wnrtz'e  method,  and  the  alcohol  is  thns 
obtained. . 

M.  Moehler,  a  Rossian  engineer,  presented  a  geologioal  map  of  the 
western  part  of  the  Onral  monntains  ;  the  resolts  differ  yery  deoidedly 
from  those  of  Sir  Boderick  Mnrohison  and  M.  Yemeoil. 

Beplying  to  the  objections  nûsed  by  M.  Dnbninfant,  H.  Wnllner 
described  some  yery  précise  spectrosoopio  ex];>eriments,  in  whioh  he 
proved  that  the  gases  in  the  oapillazy  tubes,  desoribed  by  hîm  reoently, 
are  pure  gases.  Their  bright  bands  correspond  ezaotly  with  the  blaok 
bands  of  the  sohir  spectmm,  as  mapped  ont  by  M.  Angstrôm. 

M.  Feltz  contradiots  the  well-known  récent  expérimenta  whioh  seem 
to  show  that  the  white  blood-oorpusdes  traverse  the  walls  of  the 
capillaries.  He  attempts  to  demonstiate  the  absence  of  apertures  of  the 
capiUaries.  We  should  like  to  know  by  what  délicate  method  he  eflécts 
8uch  a  démonstration. 

M.  Cheyreul  presented  the  flrst  Yolume  of  the  odlected  works  of  M. 
Biillon,  whioh  are  being  edited  by  his  former  pupil  and  coUaborateur, 
H.  Beiset. 

M.  Delaunay  having  given  a  lecture  on  M.  Pnyseuz's  works  upon  the 
■ecular  accélération  of  the  mean  motion  of  the  moon,  the  meeting 
terminated. 


NOTES  AND  MEMORANDA. 


Toiles*  New  Method  of  TlInminatiTig  Opaque  Objecte  iinder 
TTigH  Fowers. — ^A  description  îb  giyen  in  the  Monthly  Microscopical 
Journal  of  Profeisor  Smith's  plui  and  others,  but  the  writer  thinks 
that  none  of  thèse  méthode  hare  corne  into  gênerai  use  ;  the  great  dif- 
fioulty  with  them  bas  been  that  most  of  the  light  is  reflected  to  the 
eye  of  the  observer  by  the  lenses,  before  reaohing  the  object,  thus  pro- 
dncing  a  glare,  whioh  rendors  the  object  indistinct.  By  yery  caroful 
and  tcdious  manipulation,  the  writer  bas  sometimes  obtained  a  pretty 
good  effect  with  Profeesor  Smith's  illuminator,  but  more  often,  after 
working  a  long  time,  bas  falled.  Soon  after  FÎrofessor  Smith's  instru- 
ment was  desoribed,  Mr.  Toiles,  then  in  Cana||^,  produced  an 
instrument  yarying  materially  from  the  others.  wPthis  a  prism  is 
inserted  in  the  side  of  the  objective,  between  the  front  and  middle 
combinations,  of  such  a  shape  that  a  beam  of  light,  reoeived  at  the 
side  of  the  objective,  is  thrown  by  a  totally  reflecting  surface  through 
one  side  of  the  front  lens,  at  such  an  angle  that  none  of  it  is  reflected, 
but  ail  passes  through  and  is  condensed  on  the  object,  and  from  that 
reflected  back  to  the  eye.  Only  one  of  thèse  instruments  (now  owned 
by  a  physician  of  Boston)  was  then  made.  Beoently  Mr.  Toiles  bas 
made  two  more  of  them,  and  their  performanoe  is  such  as  to  promise 
that  little,  if  any,  improvement  can  be  ezpected  in  this  direction. 
Opaque  objecte  are  seen  with  -Ag  in.'  and  l  in.  objectives  (from  200 
to  500  diameters),  brilliantly  illuminated  on  a  black  baokground. 
The  appearance  of  diatoms  is  similar  to  that  obtained  with  the 
parabola,  but  the  détails  of  surface  are  shown  with  a  distinotness 
never  before  seen.  Of  how  muoh  utility  this  is  to  prove,  and  wliat 
discoveries  are  to  be  made  in  the  works  of  nature  with  it,  are  among 
the  problème  that  the  microscopists  are  oalled  on  to  solve. 

New  Frocess  of  Fhoto-Ijithograpliy. — Mr.  Francis,  of  the  Atho- 
neom  Press,  havingsecured  the  invention  from  Mr.  Qriggs,  ha8,aocordiDg 
to  tho  Builder,  introduced  an  entirely  new  method  of  prodnoing  copies 
of  prints  and  pictures  to  the  publishing  world.  The  combination  of 
photography  with  lithography  was  flrst  attained  by  Sir  Henry  Jamea, 
of  iho  Topographical  Department,  but  the  prooess  of  Mr.  Griggs 
claims  to  be  a  considérable  advanco  on  the  original  invention.  Mr. 
Griggs  takea  a  photograph  of  a  print  or  pioture  in  the  ordinary  way, 
but  upon  paper  prepared  in  a  manner  only  known  to  himself.  The 
photograph  thuB  taken  is  laid  upon  tho  stone  and  tranaferred,  as  in 
simple  lithography,  when  it  produces  copies  of  the  original  pioture 
with  aocuraoy  and  deameas. 

The  New  Coal  Discoveries  in  India. — ^The  question  as  to  the 
preciae  character  of  the  minerai  discovered  in  the  Kistnah  district  is 
at  présent  attracting  considérable  attention,  and  à  propos  of  it,  the 
Mining  Journal  bas  reoeived  from  Colonel  F.  Applegath,  of  Yisana- 
gram  (who  it  will  be  remembered,  found  and  burnt  ooal  at  Jaggiapetta 
some  years  ago),  a  small  spécimen  of  the  fuel,  whioh  may  be  ezamined 
at  its  office  by  those  interested.  The  spécimen  forwarded  is  too  small 
to  permit  of  a  decided  opinion  being  formed  reapecting  it,  but  Dr. 
Benj.  H.  Paul,  F.C.S.,  to  whom  it  bas  been  submitted,  states  that  it 
appears  to  poasess  ail  the  characteristics  of  a  lignite  or  brown  coal. 
From  the  fact  mentioned,  that  the  sample  is  taken  from  near  the 
ootorop,  he  oonaiders  it  would  not  be  possible  to  judge  with  certainty 
of  the  quality  of  the  minerai  as  fuel,  though  it  is  probable  it  wonld 
prove  very  valuable  in  thûi  respect,  espedally  in  India. 


The  Speotrum  of  tbe  Fire-71y. — ^The  spectrum  given  bythe  light 
of  the  common  Fire-fiy  of  New  Hampshire  (Photinus?)  is  desoribed 
by  Mr.  C.  A.  Young,  in  the  current  number  of  the  American  Naiuralist, 
as  being  perfectly  continuons,  without  trace  of  Unes  either  bright  or 
dark.  It  eztends  from  a  little  above  Fraunhofer*s  Une  0,  in  tiie  scar- 
let,  to  about  F  in  the  blue,  graduaUy  fading  ont  at  the  eztremities. 
It  is  noticeable  that  precisely  this  portion  of  the  spectmm  is  com- 
posed  of  n^s,  whioh,  while  they  more  powerfuUy  than  any  others 
affect  the  organe  of  vision,  produce  hardly  any  thermal  or  actinie 
eifeot.  In  other  words,  very  Uttle  of  the  energy  ez];>ended  in  the  flash 
of  the  Fire-fly  is  wasted.  It  is  quite  différent  with  artificial  methods 
of  iUumination.  In  the  case  of  an  ordinary  gaslight  the  best  expéri- 
mente show  that  not  more  than  one  or  two  per  cent,  of  the  radiant 
energy  consists  of  visible  rays  ;  the  reat  la  either  invisible  beat  or 
actinism  ;  that  is  to  say  over  ninety-eight  per  cent,  of  the  gas  is  wasted 
in  prodnoing  rays  that  do  not  help  in  making  objecte  visible. 

PermeablUty  of  Oaoxitclioxio  Tubes. — In  a  paper  in  Cosmos  of 
December  25th,  1869,  M.  Jouant  states  that,  from  a  séries  of  expéri- 
mente he  bas  made,  the  foUowing  oonclusions  may  be  drawn: — ^A 
vuloanized  caoutchouc  tube  of  .1*2  m.m.  thiokness,  and  having  a 
surface  of  33*60  sq.  m.m.,  loses,  in  three  days,  by  diffusion,  21*3  per 
cent,  of  hydrogen,  while  11*2  per  cent,  of  air  bas  at  the  same  time 
entered.  That  the  non-voloanized  caoutchouc  tubing  is  by  far  less 
perméable  for  gases  is  proved  by  the  foUowing  faots:— A  tube  of 
the  last-named  substance,  having  50*00  sq.  m.m.  surface,  bas  been 
submitted  to  the  same  experiment  during  twenty-eight  days,  and  lost 
doring  that  time,  by  difFuaion,  22*6  per  cent,  of  hydrogen,  while  only 
5*6  per  cent,  of  atmospherio  air  entered  the  apparatus,  whioh  was 
arranged  preoisely  alike  for  both  expérimente,  and  so  constmcted  as 
to  indicate  any  change  of  pressure  going  on  intemaUy  by  means  of 
manometer  tubes.  The  permeabiUty  of  caoutchouc  for  gases  is  a  weU- 
estabUshed  faot,  and  a  conséquence  of  its  peculiar  struoture. 

Inoreasing  Use  of  Nitrons  Oxide  Gas  as  an  Anœsthetio. — 
From  inquiries,  we  bave  been  able  to  ascertain,  says  the  British 
Médical  Journal,  that  the  use  of  nitrous  oxide  gas  as  an  anœsthetic 
continues  steadily  to  inorease  over  the  country,  and  that  the  amount 
made  by  manufacturers  in  London— chiefly  by  Mesars.  Coxeter  &  Sons 
and  George  Barth  A  Co. — oannot  be  muoh  under  60,000  gallons  per 
annum,  representiog  on  the  rongh  the  production  of  anœsthesia  in 
about  15,000  individuals.  This  inorease  arisea  almost  ontirely  from 
its  popularity  among  dentiats.  The  gas  bas  rcceived  comparatively 
Uttle  encouragement  from  surgeons.  This  may  bo  easily  explained  by 
the  great  expense  of  the  gas  in  even  sUghtly  prolonged  opérations, 
and  the  oumbrous  nature  of  the  apparatus  required  for  its  use.  Its 
undoubted  safety  and  rapidity  of  action,  as  compared  with  ohloroform 
and  other  ethera,  and  the  minimum  of  annoyanoe  resulting  from  its 
after-eflfects,  bave  been  duly  appreciated  and  practioally  recognized  by 
dentists. 

Vesuvine. — ^Under  this  name,  M.  Knosp  bas  brought  into  com- 
merce a  dye  material  belonging  to  the  class  of  aniline  dyea,  whioh  is 
reported  by  a  contemporary  to  be  sold  in  the  state  of  paste  and 
powder.  This  dye  yields  shades  of  bright,  as  weU  as  deep  orange,  and 
bright  brown,  and  is  suitable  for  dyeing  silk,  wool,  and  cotton  ;  but 
this  latter  fabrio  bas  to  undergo  a  séries  of  mordanting  prooesses 
before  it  la  in  proper  state  to  reçoive  the  dye. 

XJtilising  the  Frinting  Ink  on  Old  Fapers. — According  to  the 
Frankfort  Zeitung,  a  discevery  bas  been  made  by  Herr  Kircher,  of 
Wurtemburg,  of  a  new  means  of  using  old  printing  ink.  The  essential 
part  of  the  diaôovery  la  that,  by  a  peculiar  prooesa,  the  ink  oan  be 
completely  removed  from  the  aurface  of  the  paper,  at  a  oost  of  two 
shilUngs  (one  gulden)  for  every  hundred  i)ound8  of  printed  paper,  and, 
further,  tbe  material  is  then  ready  for  use  again. 

How  to  Make  Artiiloial  Forphyry. — ^The  Chemical  News,  giving 
an  abstract  of  a  récent  paper  by  MM.  Sepolchre  and  Ohresaen,  says 
that  thèse  savants  bave  perfectly  succeedod  in  utUizing  the  slag  of  the 
iron  blast  fumaoes  for  tbe  manufacture  of  paving-stonea,  whioh  with- 
stand  a  omshing  weight  of  more  than  400  kUos.  per  square  centim., 
and  bave  answered  for  the  purpose  of  paving  several  streets  at 
Bmssels  and  Paria,  and  atood  heavy  trafic  far  bettcr  than  even  the 
celebrated  Qnenast  stones.  The  streets  paved  with  this  material  at 
Bmssels  bave  a  heavy  gradient. 


SCIENTIFIC  DIARY. 
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WEDNESDAY,  January  26th. 

Society  of  ArU,  8  p.m.  "  On  tbe  Modes  of  Reading  in  Uao  by  tho  Blind, 
and  the  Means  for  Arriving  at  Uniformity/'  by  Thomas  Armitage, 
Esq.,  M.D. 

Ardhaologloal  Association,  8  p.m. 


SCIENTIPIO   OPINION. 


âdft"  bj  JoMph  Pra*tw»b,  Em|.,  F.RB.,  T.0.8.  "On  tfae  roMil 
ConJg  oT  tha  South  Anrtnliu  TtrÛu7  Deptalta,''  bjr  Dr.  P.  Uvtin 
Dimeui,  F.R.8.,  Sec.Q.S.  "Note  an  ■  tstt  imrf  mid«arib«d 
Waalden  Teriabn,"  bj  J.  W.  HnlJt»,  E«).,  T.Ra,  F.Q.S. 

FhilonpblcKl  Sodet;  of  Gkrgow.  8  pm.  "  On  tha  Bdantiec  Prisdtilaa 
affectiDR  tha  Solieccy  of  *.  Lira  Ainmosa  Company,  and  tlie  aitant 
to  which  tbe  I^blic  eau  be  proteoted  againit  tLeir  VloUtioD,"  bj 
Mr.  James  R.  Macfujjen,  Falloir  ot  tlie  Faoultj  of  Acttunaa  of 
Sootland. 

Ballast  Natural  Histotr  Sociatj,  and  tha  Bclfart  Natunlipta'  Fiald  Club, 
8  p  m.  A  Papar  will  be  communlratod  by  Ur.  Robert  W.  Armatmig, 
of  the  Belleek  Fottery  Works,  CouDtj  FermaUBeh,  lUiutratira  of  tha 
Manufacture  canied  ou  (liera. 

THURSDAY,  Z7tli. 


leâS-e."  bT  s.  HuII,  F.R.S.  "  Od  the  Action  of  Raye  of  High 
BefraDgibility  upon  Oareons  Malter,"  by  Prof.  Tvndall,  F.R8. 
■'  Remaihs  od  the  Rrceiit  Eclipfe  of  tbe  Ban  a*  Obarrred  in  tha 
UDitedSiatee,"  by  J.  S.  Lockrer,  F.R.8.  ' ■  Od  tha  Tbeory  of  Con- 
tiounuB  Beama,"  by  J.  H.  Heppi-I.  "Remaïki  on  Hr,  Herpel'a 
Theory  of  Cuntinuous  Baams,"  by  Prof.  Hacquom  BanUne,  F.RS. 

London  loiititatian,  7.80  p.  ni. 

SociatyofAntlqnariaa,  8S0p.m. 

Zooli^cal  Society,  8.30  p.m.  Prof.  Owan  will  oomtnim<c«ta  a  lett<r  fnaa 
Dr.  J.  Heart  "  On  tha  Diaonvery  of  Coohinp-plta  and  KitcbeD- 
mîddena  coutalolnir  Rraialna  of  apecin  of  Dlnoreia,  in  CanterbuiT 
ScttlamcDt,   New  Zaaland."    Blr.  Q.  Dawaon  Bonby,  F.Z.8.,  wiU 


Fbiloaophical  Club,  6  p.m. 
NeircMtle  Cbamical  Sodaty,  7.S0  p. m. 


Quekett  Mioroeoi^ioal  Qub,  S  p.m. 

Eait  ludia  Aisociatîoo,  8  p.m.    "  On  tha  Delay  i>î  Justice  (o  ludlan 

Appellants  in   En^land  :     itii    Cauiea,   Coniequenee*,   and   Poastbla 

Remedy,"  by  Mr.  W.  Tayler. 
Clinical  Society,  8.30  p.m. 
Old  Cbsnee  MiaroacopicaJ  Society.      Prof.  Rjmer  JoDaa*s  lait  Laotni* 

"  On  ComparatiTe  Anatomy." 

6ATURDAY,  2Btb. 
Royal  Inatitutlon,  S  p.m.    "On  Hataorology,"  by  Hr.  R.  Soott. 


MONDAY,  aiat. 


King'i 


Il  Population  from  the  Earllest  Time*  to  the  Cloaa  ot  tha  ISth 

Cenlory,"  by  Prof.  Ooy. 
Society  ot  Britiah  Arcbitecta,  8  p.m. 
Médical  Society  of  London,  8  p.  m. 
London  Institution,  1  p.m. 
luatitute  of  Actoariea,  7  p.m. 
Pblloaophicml  Society  of  Glae^ow,  Chemical  Section,  8  p.m.    "On  the 

Hislorr  of  Madrier,  the  Tarioui  Inteatirationa  relwinç  to  ite  Charac- 

ter  and  Composition,  and  the  propoaed  Bourcaa  of  AiUflcial  Allia- 

rine,"  by  Mr.  John  Christie. 
Tcrquav  Nntural  HIstory  Sodaty,  noon.    "On  tha  Noacbian  Daluga," 

by  the  ReT.  T.  R.  R.  Stebbing,  M.A. 

TCE8DAY,  Ftbruarjlat. 

Royal  Tnstitiilîon,  3  p.m.    "  On  the  Archïtaetnre  o(  Ibe  Human  Body," 

by  Prof.  H'iiDphiy, 
Tnstitiitiou  of  Civil  Enginears,  8  p.m. 
Palhological  Society,  8  p  m. 
Anthropological  Sociely,  8  p.m.     "  On  the  Negro  Blarea  In  Tvilcaj,'  by 

Major  Frederick  Hillingan,  F.RG.S, 
Syro-Epyptian  Society,  7.80  p.m. 
Dr.  B.  W.  Richardaon'a  Lecturee  "  On  EiperimaDtal  and  Practie&l  Hedl- 

dne,"  S  p  m.,  at  12,  Hinde-street,  Vf. 


WEDNESDAY,  2nd. 
Sodety  of  Aria,  S  p.m.    "  On  Reoant  Improvementi  In  Bmall  Anna,"  by 

Oapt.  O.  Hea. 
Pfaarmaeeutieal  Sodaty,  S  p.m. 
Royal  Sodety  of  Litanture,  S.SO  p. m. 
Obatetrioal  Sodaty,  S  p.m. 


ACiDUT  or  Katubu.  SciENcis,  Pbiladilfhu. — Profeasor  Cou^ 
Bmununleatlon  bas  been  reoeifed.  Wa  an  much  obliged  to  bim.  Wa 
ahaJl  be  glad  to  recaiva  from  hlm  a  resular  report  of  meotings,  and  noMa 
of  any  noraltiea  In  the  wide  field  in  lituch  be  himaelf  laboura. 

"TheBOOIOF  BlUW."— Heaan.  Casaelt'snotehaabeen  reoeiTad.  We 
ihall  aand  a  priTate  reply  In  a  day  or  tvo.  Tbe  illuatistiotia  are 
excellent 

Bocurr  ro*  EscoDBiaiainrt  o»  Fin»  Anw.— The  Sacietarr  wHl 
pleaae  aoeept  our  beat  thanki  for  hia  kindnaaa  in  torwardlDg  the  tickata. 

L'HOHXI  PRUfiTir.— Uaasra.  Eachetle'a  aeoond  latter  bai  reanhed  na 
and  «e  ara  oblI)ted  for  the  trouble  tbey  haTe  tsken  in  the  matter.  Hem. 
Chapman  k  Hall  hara  alao  written  lo  os.  Tbelr  oonditiona  ehail  ba 
fvtbfully  obaenred. 

WïTitiPROOr  Himmioa. — !□  taferenoe  lo  onr  oonvspondent's  inqal 
*e  bcE  to  say  that  we  «ill  glie   an  early  notlM  of  thia  ingenioa 

PRornaoR  Edxlxt's  Celts.— "H.  H.  S."— Thauks  for  jour  letter. 
C]*iTlf  tbe  arguments  did  not  leare  a  fordble  impreMion  on  jour  mlnd, 
or  you  wonld  bare  bem  abla  to  reproduca  tbem.  Wa  haTe  ssen  the 
papar  refeTred  le,  and  the  DeTonahira  mao'i  productions.  Tbe  wbole 
Tiew  is  rpeculntiïe.  Thera  eiiat  no  «tatiatïca  of  a  reliable  charaoter  on 
tbe  subject.  Wa  sball,  haweier,  ba  glad  to  pubLish  anytbitig  "  U.  H,  3." 
or  any  oOter  courteoos  ooiraapondent  bas  got  to  aay  on  tha  eubjed 

Tbi  BuircB  Gbass.— WearamucbobliKod  ta  theeditorof  theFarair 
for  hia  prompt  reply  and  kind  promue.     We  ahalt  ba  glad  to  raoaire  tbe 

FOBnan  OioLoaT.— "O.  A.  L." — Alraadyour  arrangements  are  nude 
wilh  ■  well-known  worker  and  «riter.  We  hopa,  hoveier,  tu  aand  yoa 
Bomathing  soon.  Haanirhila^  we  ahall  ba  glad  to  raonre  an  occaaional 
note  from  you. 

"  BiBoa  un>  Ritolis."— MetaiiL  Chapman  t  HaQ  are  tbanked. 

Thi  Aœ  Metm.—"  L.  C."— U  ahall  ba  notioed  in  an  early  iaaoe. 

UMDERaiU 

bar.    The  H 


iM^Ca 


of  Kentueky  ia  baautifully  illuatratad. 

HianETiBIi  m  DiBiABE.^"S.  A."~The  pamphlet  waa  duly  reo^Ted. 
We  donot  thiuk  that  our  ofdnion  of  tha  liavs  it  cootaina  wouldenhanoa 
either  ita  aale  or  its  anthor'a  repaiatlou.  The  writar  shouid  ootuult  the 
worka  of  Duchenna,  Baoïjuerel,  and  the  récent  Qennan  traatîse  of  Mayer 
and  othen.     The  lilermttire  la  far  Taaler  tban  he  appeai*  to  be  aware  oT. 

IiICLUiCBft  ClLL.— "L  R  G.  F."— Ai  yet  we  ha*a  not  been  Tary  nw- 
oeaafiil.  The  ounent  appaara  very  feeble,  and  a  metallio  depodt  on  tbe 
docode  aeems  to  interfère  with  the  ourrent.  We  sball  aay  more  when  wa 


ehadit 


BXDS. — Appa  in  tbe  Strand  ael1s  a  sort  of  popular  hygro- 
metcr  for  detecting  the  amount  of  dampnaaa  ot  bada. 

Dr.  Rabtixh'i  Cbmbst.— "  T.  V."— Of  Ur.  Ladd,  Beak-sbeet,  Begaot- 

RicoBDma  Raiii.aauâi.— "  MeteorologisL"— Appebaaagoodinitni- 
lnent  of  the  kind  ;  it  il  bis  owd  inreotion,  we  beliere. 

A  TsEODOUtB  roB  TBAYBLUBa.— "F.RG.B."— Wa  believa  tliat 
the  little  apparatua  aold  bj  Casella,  of  Halton  Oarden,  is  aboot  the 
beat.    Call  «nd  aee  it. 

Thb  Hkcbabii»  of  THE  Bkwiko  Machin».  — "A  Ooremwa."— Tbe 
electro-magnetic  method  haa  not  been  uied.  Lenoir'g  gaa-cngJne  wonld 
ba  a  rimple  and  not  eipenalTe  power. 

OpicH  ht  Toucco.— "H.  T.  W.~— Itisaiid  (o  ba  In  Manilha.  Th  < 
laat  nuniber  of  tbe  Citfitai  Iftwi  in  ita  answera  co  eorrespoiidetita  gin* 
a  method  of  dat««tiug  ophun  in  tobacco. 


NOTICES, 

All  penmi  falling  to  obtain  t,  ragular  lupply  of  thia  journal  thnragk 
their  local  egent  may  inaure  ita  prumpt  rcceipt  upon  tbe  dey  of  publica- 
tion by  forwuiiÏDg  their  name  and  addma  t«  (he  publishers,  at  7a,  Gnat 
(tnem-street,  tngelher  witb  a  remittance  In  accord  aneewii  h  tbe  aubjdned 
modifiai]  mâle  of  aubacription  (which  tncludea  poetsge),  lis. — 

£.  s.   d. 

One  Yaar's  BubaciipUon fl  17    II 

Half     „  „  0    9    0 

Quarler  „ 0    6    0 

Subacriptions  In  ail  caaea  to  be  paid  in  adranea. 
Tfaese  («nns  praeticoll^  sboUsh  the  charge  for  poetage,  and  tboaa  "' 
DUT  readers  who  bare  bitberto  been  iDconveuienenl  by  the  apaiby  <'** 
Inattention  of  their  newaagenta  wOl  beooafurth  ba  aaTed  trouble,  matCf' 
•noe,  and  ezb«  ooat  In  proouilng  thia  joainal. 
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THE  OHAIB  OF  BOTANT  IN  THE  ROYAL  COLLEGE 

OF  SCIENCE,  DUBLIN. 

is  regarded  in  this  country  as  one  of  the  stereo- 
typed  misfortnnes  of  Irish  science  that  tbe 
Government  appoîntments  to  scientific  chairs  in 
the  sister  island  are  almost  invariably  what  are 
Tnlgarlj  stjled  jobs.  Certainly,  the  hietory  of  the 
sélection  of  candidates  for  xnany  of  the  chairs  in  the  Qaeen's 
Collèges  wonld  appear  to  justify  this  view,  and  now  we  hear  of 
another  instance  in  which,  asit  seems,  a  very  âa^grant  injastice 
has  been  donc  to  the  claims  of  Irish  scientific  men.  We  last 
week  brieây  allnded  to  the  appointment  of  Mr.  Dyer,  of 
Cirencester  Collège,  to  the  vacant  chair  of  Botany  in  the  Boyal 
Collège  of  Science,  or  Mnsenm  of  Irish  Indnstry,  as  it  nsed  to 
be  styled.  We  meutioned  at  the  same  time  that  the  opinion 
of  the  Irish  press  was  very  strongly  ezpressed  npon  the  snb- 
ject,  and  that  it  altogether  disapproved  of  the  sélection  which 
the  Grovernment  has  inade.  We  shall  now  lay  before  our 
readers  a  few  of  the  facts  connected  with  the  case,  so  that  they 
may  see  tbe  grounds  on  which  it  is  alleged  that  tbe  Kensington 
anUiorities  bave  acted  unfairly  towards  Irish  science. 

The  Boyal  Collège  of  Science,  as  it  is  now  styled,  is  an 
institution  established  soroeyears  since  in  Dublin,  in  connection 
with  the  Science  and  Art  Department  of  the  Committee  of 
Council  on  Education,  and  is  placed  nnder  tbe  direction  of  Sir 
Bobert  Kane.  It  is  sitnate  in  a  commanding  position  in 
Stephen's  Green,  has  a  very  excellent  and  well-lighted  museam, 
a  good  library,  a  fine  lectnre-theatre,  and  a  very  fair  staff  of 
Professors.  It  originally  sprang  ont  of  the  désire  to  develop 
the  national  resonrces  of  Ireland,  as  set  forth  in  the  treatise  of 
Sir  Bobert  Kane,  which  attracted  so  much  attention  in  the  y  car 
1845,  or  thereabonts.  Those  who  are  familiar  with  the  Jermyn- 
street  School  of  Mines  will  at  once  nnderstand  the  importance 
of  the  Irish  Institution,  when  we  tell  them  that  the  Boyal 
Collège  of  Science  is  on  the  whole  a  larger  and  more  oom- 
modions,  if  not  a  better  arranged,  scientific  establishment  than 
ita  sister  in  London. 

But  it  has  happened  unfortunately  in  tbe  case  of  the  Irish 
school,  as  in  that  of  the  London  one,  that  a  niggard  Govern- 
ment has  not  snfficiently  endowed  the  several  chairs.  If  we 
remember  aright,  the  chairs  of  Botany  and  Zoology,  which 
were  originally  one,  hâve  an  annual  émolument  of  £200.  Since 
the  division  of  the  lectureships,  which  oocurred  at  the  time  the 
late  Dr.  Harvey  held  the  chair,  the  yearly  inoome  from  each  has 
been  abont  £100.  Now  it  is  neediess  to  say  that  no  scientific  man, 
withont  private  means,  could  possibly  snbsist  npon  a  salary  of 
£100  a  year,  and  carry  on  researches  and  provide  himself  with 
the  literatnre  and  apparat  us  requisite  for  original  investigation. 
It  has,  therefore,  been  found  necessary  in  Dublin — as  it  has 
been  in  London  in  the  case  of  some  of  our  very  first  men  of 
science — to  arrange  that  the  tenant  of  the  chair  in  the 
Collège  of  Science  should  be  also  the  tenant  of  the  chair 
in  the  Univereity  of  Dublin,  and  by  this  means  to  provide  a 
salaxy  snfficient  to  indu  ce  men  of  ability  and  distinction  to 
hold  the  Professorship  in  either.  Tbe  first  who  held  tbe  two 
chairs  was  Dr.  Allman,  who  is  now  Professer  in  the 
University  of  Edinburgh.  Afler  him  came  the  late  Dr. 
Harvey,  one  of  the  most  illustrions  botanists,  as  he  was  cer- 
tainly  the  most  eminent  algologist,  of  his  time.  On  the  death 
of  Dr.  Harvey,  the  united  offices  were  held  by  Dr.  Alexander 
Dickson,  a  gentleman  whose  numerous  valuable  researches  in 
ihe  ficld  of  physiological  botany  are  too  well  known  by  our 
readers  to  necd  any  comment  of  ours.  Dr.  Dickson's  répu- 
tation as  a  botanist  soon  obtained  for  him  the  chair  of  Botany 
in  ihe  University  of  Glasgow,  and  thus  once  more  the  two 
Irish  posts  became  vacant. 

At    this  timcj—not  very   long    since — Professor    Wy ville 


Thompson,  of  Queen's  Collège,  Belfast,  was  requested  by  the 
Government  to  accept  the  Chair  of  Botany  in  the  Collège  of 
Science.  This,  however,  he  hesitated  to  do,  because  he  was 
aware  that  necessity  and  précèdent  both  reqnired  that,  if  he 
held  the  Government  chair,  he  should  also  hold  that  of  the 
University  of  Dublin  ;  and  he  declined  to  be  a  candidate  for 
the  latter,  because  he  considered  that  Dr.  E.  Perceval  Wright — 
whose  labours  in  connection  with  the  Zoological  Becordt  and 
for  many  years  in  the  Trinity  Collège  Muséum,  are  well  known 
to  naturalists — had  the  highest  claims  for  the  University  Pro- 
fessorship. The  Kensington  authorities,  on  learning  the  déci- 
sion of  Professor  Thompson,  determined  to  remove  his  qualms  of 
conscience.  They  made  some  nnderhand  and  nnoffîcial  in- 
quiries  of  those  "  high  in  influence  "  in  Trinity  Collège,  Dublin, 
and  it  appears  they  were  informed  that  the  *'  Board  "  was  not 
likely  to  give  the  chair  to  Dr.  Perceval  Wright.  Upon  this 
understanding,  Professor  Thompson  accepted  the  post  in  the 
Collège  of  Science,  and  quietly  awaited  his  chance  of  being 
elected  to  the  Botanical  Professorship  in  the  Dublin  University. 

It  happened  in  course  of  time  that  the  sélection  of  the  Board 
of  Trinity  Collège,  Dublin,  fell  on  Dr.  Wright,  and  thus  a  some- 
what  anomalous  condition  of  things  ezisted — Dr.  Wright 
holding  the  University  and  Dr.  Thompson  the  Stephen's  Green 
Chair.  Of  course,  Dr.  Thompson  soon  resigned  a  post  which  he 
felt  really  belonged  to  his  colleague,  and  which,  from  a  pecu- 
niary  point  of  view,  was  really  not  worth  possessing  separately  ; 
and,  nnder  thèse  circumstances,  it  was  ezpected  that  the 
Government  wonld  bave  been  politic  and  gracions  enough  to 
bave  given  the  Professorship  to  Dr.  Wright,  to  whom  by  ail 
law  of  précèdent  and  every  rnle  of  ezpediency  it  unquestionably 
belonged.  But,  to  the  astonishment  of  our  friends  in  Dublin, 
the  South  Kensington  authorities,  with  a  will,  if  not  with  a 
wisdom,  of  their  own,  allotted  the  chair  in  the  Collège  of 
Science  to  another  gentleman,  and  to  one,  we  may  almost  say, 
untried  and  unknown.  Hinc  Uîœ  lachrymœ  on  the  part  of 
Irish  journalism  ;  and  need  we  be  surprised  that  it  is  so  P 

On  the  whole,  then,  we  think  the  représentatives  of  Irish 
science  hâve  three  claims  on  our  considération,  and  are  cer- 
tainly  to  be  regarded  as  aggrieved  on  thèse  three  separate 
points — Ist.  That  the  two  chairs  were  separated  at  a  time 
when  in  ail  other  institutions  (the  Qoeen's  Collèges  to  wit) 
amalgamation  is  the  rnle,  for  the  very  reason  we  bave  allnded 
to.  2nd.  That  an  English  has  been  selected  in  préférence  to 
an  Irish  botanist  ;  and  lastly,  that  an  Englishman  being  selected, 
one  has  been  chosen  who,  however  industrious  and  however 
likely  to  adorn  the  office  in  the  future,  brings  no  lustre  or  emi- 
nenco  to  the  institution  to  which  he  is  attached,  and  certainly 
has  had  no  claims  in  comparison  with  those  of  certain  of  the 
other  candidates.  We  bave  no  désire  to  say  anything  to 
offend  Mr.  Dyer,  who  is  an  industrious  if  not  a  distingnished 
botanist;  but  we  certainly  mnst  confess  that  his  sélection  for 
the  chair  to  which  he  has  been  appointed  in  préférence  to  some 
of  the  other  candidates,  fi  Ils  us  with  an  astonishment  which  wo 
did  not  think  even  the  Kensington  authorities  conld  hâve  ex- 
cited  in  our  minds. 


The  Scotch  agriculturists  bave  had  the  réputation  of  being 
more  scientific  than  the  English,  and  certainly  the  récent 
report  of  the  secretary  to  the  "Highland  and  Agricultural 
Society  "  wonld  justify  this  view.  In  speaking  of  the  ohemical 
department  he  say  s  : — "  I  believe  I  may  say  that  in  no  préviens 
year  has  the  work  been  so  large  and  varied.  The  number  of 
analyses  made  for  members  of  the  society  has  amounted  to  no 
less  than  372,  embracing  the  analyses  of  soils,  waters,  mannres, 
fceding  stuffs,  and,  in  faot,  ail  the  ordinary  articles  of  agricul- 
tural consumption."  This  exceeds  the  analyses  made  by  Dr. 
Voelcker  for  the  Boyal  Agricultural  Society,  although  the 
number  of  members  of  that  society  exceeds  that  of  the  High- 
land  Agricultural  Society  by  more  than  1,000. 
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le  op«ikiag  tliii  âepartmMit.  we  1iat6  r60«iT«d  lo  mneh  aitiitance  firom 
friandly  eorrefpondenU  in  différent  parts  of  tha  world,  that  wa  ara  lad  to 
baliaya  thi^  onr  readart  maj,  with  Tary  littla  troabla  to  thamaeWea,  aid  us 
in  making  "  Tha  Waak  "  a  moat  comprehen»iTa  record  of  onrrent  ayenta  in 
tha  loientiflo  world.  We  therefore  appeal  to  ail  oar  friends  to  lend  ng,  not 
maralT  thair  *' aari/'  bnt  tbeir  handa,  and  to  aand  uê  aoy  weekiy  "iottingi " 
of  intareat  relatîTa  to  matters  ocenrrlng  in  their  naiffhboorhooa.  "Tba 
amalleit  oontribation*'  will  ba  aeeepted,  and,  lerionilT,  tha  briefar  and  more 
teraa  tha  notea  are  tha  batter.  Seoretariea  of  aoeietiea,  metropolitan  and 
provincial,  librariâiu,  cnratort,  lecturera,  and  teaohera,  xnaj  ali  do  iomething 
ui  their  tum. 

IBOUT  a  month  ago  we  annonnoed  tHe  death  of  Mr. 
Walfih,  the  emînent  entomologist,  in  America,  and 
we  stated  what  perhaps  is  not  generally  known, 
that  Mr.  Walsh  was  an  Englishman  who  manj 
years  ago  emigrated  to  the  United  States.  The  American 
Entomologist,  of  whioh  he  was  joint-editor,  now  gives  ne  farther 
détails  of  the  melancholj  accident  which  bronght  abont  Mr. 
WalBh's  decease: — On  Friday,  the  12th  of  November,  he 
started  in  excellent  spirits  on  his  nsnal  moming  walk  to 
the  post-office,  and  on  his  retnm,  while  walking  towards 
Moline,  on  the  track  of  the  Chicago  and  Bock  Island  Bailroad, 
he  snddenly  noticed  the  passenger  train  for  Chicago  slowly 
nearing  him.  Stepping  aside,  he  continned  his  way  on  what 
he  snpposed  was  a  side-track,  which  however  proved  to  be  the 
track  down  which  the  train  in  reality  came,  thongh  he  did  not 
discorer  his  mistake  nntil  the  engine  was  close  upon  him.  He 
now  had  no  time  to  get  off  the  track,  and  with  great  présence 
of  mind,  flang  himself  bodily  as  far  away  as  possible,  with  the 
intention,  as  he  aflerwards  related,  of  saving  his  body  at  the 
expense  of  his  limbs.  Unfortnnately  his  lefb  foot  got  caoght 
and  terribly  mangled.  The  engineer  sncceeded  in  stopping  the 
train  before  the  driWng-wheels  of  the  locomotive  had  tonched  the 
foot,  and  Mr.  Walsh  was  taken  on  board  and  carried  back  to 
the  dépôt,  whence  he  was  conveyed  to  his  home.  The  foot 
was  ampntated,  and  for  a  few  days  it  did  well  ;  bnt  the  case 
took  a  serions  tnrn,  which  the  physicians  thonght  resnlted  from 
shock,  and  on  the  18th  of  November  Mr.  Walsh  died.  Mr. 
Walsh's  fine  entomological  collection  is  for  sale. 

The  valaable  chair  of  Fhysical  Science  in  the  Unirersity  of 
Dnblin  is  to  be  conferred  by  compétitive  examination.  Two  of 
the  candidates  hâve  protested  against  the  addition  of  chemistry 
to  the  other  snbjects  of  examination. 

The  book  on  Brazil,  by  Professer  Agassiz,  annonnced  some 
time  since  as  in  the  presa,  will,  we  nnderstand,  be  very  shortly 
pnblished. 

We  regret  to  annonnce  the  death  of  a  yoang  chemist  and 
natnralist  of  mnch  promise,  Mr.  A.  Fayton  Harlstone.  Mr. 
Hnrlstone  died  on  the  21st  of  December  on  board  the  ship 
Lapîace  on  his  voyage  from  the  Brazil.  He  had  only  reached 
the  âge  of  twenty-four,  and  yet  was  a  member  of  the  Collège  of 
Surgeons,  and  Bachelor  of  Science  and  of  Medicine  of  the 
University  of  London. 

What  about  the  German  expédition  to  the  North  Foie  P 
M.  Fetermann  states  that  he  bas  received  no  news  of  the  expé- 
dition since  August  last  I 

Captain  Dot70LAS  Galton  bas  been  appointed  to  the  Director* 
ship  of  Works  and  Buildings,  a  new  office  under  the  First  Com- 
missioner  of  Works.  This  is  an  example  of  the  right  man  in 
the  right  place.  Captain  Galton  bas  done  good  service  to 
practîcal  hygiène,  and  he  is  one  of  the  few  in  this  conntry  who 
nnderstand  the  trne  principles  on  which  ventilation  of  build- 
ings shonld  be  conducted. 

The  promoters  of  the  scheme  of  a  nniversity  éducation  for 
women  at  Cambridge  hâve  definitely  arranged  the  following 
course  of  lectures  for  the  présent  term  : — Eoglish  language  and 
literature,  by  Mr.  Skeat,  Tuesdays  and  Thursdays  ;  Latin,  by 
Mr.  Mayor  (St.  John's),  Tuesdays  and  Thursdays  ;  Frcnch,  by 


M.  Boquel,  Wednesdays  and  Fridays;  Logic,  by  Mr.  Yenn 
(Caius),  Wednesday  ;  and  Algebra,  by  Frofessor  Layley,  Mon- 
day  and  Wednesday.  Besides  thèse  are  Frofessor  Maurice's 
lectures,  Wednesday  and  Friday,  which  will  not  commence  for 
three  weeks,  and  one  or  two  other  courses  which  are  not  quite 
settled. 


"  Force  versus  Organization  "  is  the  title  of  a  élever  phîlo- 
Bophical  essay  in  the  current  number  of  an  interesting 
provincial  monthly,  8t.  CuïhherVê  Magazine, 

Theke  is  still  news  of  the  discovery  of  diamonds  in  Australîa. 
The  Melbourne  Argus  of  December  7  says  : — An  auction  sale 
of  diamonds  from  the  Mudgee  districts  was  held  in  Melbourne 
the  other  day.  This  event  was  announced  to  be  the  precursor 
of  a  séries  of  sales  of  the  same  kind  in  this  city.  Few  of  the 
stones  disposed  of  on  this  occasion  were  of  any  respectable 
size,  and  none  of  them  of  a  very  good  oolonr.  The  produce, 
however,  seems  to  be  increasing  in  what  is  now  reoognized  as 
the  "  diamond  district." 

We  mentioned  last  week  that  two  Scotch  professors  were 
determined  to  meet  the  "  anatomical  "  wants  of  the  strong- 
minded  women  of  the  day.  We  are  now  enabled  to  state  that 
the  two  gentlemen  so  far  in  advance  of  the  âge  are  Dr. 
Stmthers,  of  Aberdeen,  and  Dr.  Bell,  of  St.  André w's. 

Db.  Fbankland  speaks  in  very  disparaging  terms  of  the 
East  London  Company's  water.  He  déclares  it  to  oontain 
much  snspended  brown  matter,  full  of  living  organiams,  and 
espeoially  of  vibriones. 

One  of  the  practical  applications  of  zoological  knowledge  in 
America,  is  the  study  of  the  insecte  injurions  to  crops,  in  order 
to  détermine  their  larvœ,  and  thus  prevent  their  increase. 
State  Entomologiste  hâve  been  established  in  several  parts  of 
America,  and  now  a  new  appointment  is  about  to  be  made  for 
Minnesota. 

An  Otago  (New  Zealand)  paper  reports  that  a  bed  of  guano 
of  considérable  extent  bas  been  discovered  by  some  Chinese  on 
the  other  side  of  the  précipitons  range  falling  into  the  Moly- 
neux,  a  short  distance  from  that  township. 

The  second  course  of  Cantor  Lectures  of  the  Society  of  Arts 
for  the  présent  session  will  be  given  by  Dr.  Benjamin  Faul,  F.C.S. 
The  course  will  consist  of  four  lectures  "On  the  Fhenomena 
of  Combustion,  and  the  Chemical  and  Fhysical  Frinciples 
involved  in  the  Use  of  Fuel,  and  the  Froduction  of  Artificial 
Ligbt,"  to  be  delivered  on  Monday  evenings,  the  7th,  14th,  21  at, 
and  28th  of  March,  at  eight  o*clock.  Thèse  lectures  are  open 
to  members,  each  of  whom  bas  tho  privilège  of  introducing  two 
friends  to  each  lecture.  Tickets  for  this  course  will  be  issned 
shortly. 

Government  bas  made  a  new  chemical  appointment  in 
electing  Mr.  W.  Chandler  Boberts  "  Chemist  to  the  Mint." 
Mr.  Boberts  had  for  some  time  been  assistant  to  the  late 
Master  of  the  Mint,  Frofessor  Graham. 

The  Ckirdeners*  Uhromcle  is  about  to  open  a  new  départaient 
in  its  pages,  which  will  be  of  great  interest  not  only  to  botaniste 
and  gardeners,  but  also  to  sdentific  men  generally.  Mr. 
Glaisher  will  contribute  to  the  Ohroniele  a  record  of  the 
meteorological  phenomena  for  the  week,  as  observed  at  Black- 
heath,  and  also  a  snmmary  of  the  state  of  the  weatber  in 
varions  parts  of  Britain.  The  éditer  promises  shortly  to  advert 
to  the  whole  subject  of  the  relations  of  meteorology  to  végéta* 
tioD. 

The  facts  elicited  at  the  trial  of  Tropmann  for  the  murder  of 
Kinck  are  of  considérable  chemical  and  medico-legal  interest. 
The  British  Médical  Journal  says  that  according  to  the  évi- 
dence of  Frofessor  Boussin  sulphate  of  iron,  Frnssian  blue,  and 
an  alkaline  sulphate,  were  found  in  the  stomach.  Thèse  were 
accounted  for  by  the  rndimentary  process  Tropmann  adopted 
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to  xnanafacture  his  hydrocyanic  acid.  Ferrooyanide  of  potas- 
sium and  salphnric  acid  were  nsed  ;  but  he  was  unable  to  pre- 
Tent  the  formation  of  incruetations  of  snlphate  of  potassa  and 
Bulpbate  of  iron.  In  additioo,  tbere  was  formed  a  wbite  sub- 
stance, whicb  tarned  bine  on  exposare  to  the  air.  Ail  tbese 
Bubstances  were  fonnd  in  the  stomach.  Some  of  tbe  Prnssian 
bine  was  handed  ronnd  at  the  trial. 

A  NEW  form  of  cabbage  called  the  Sandringham  has  made 
its  début,  Its  head  is  like  a  small-sized  cabbage,  and  its  stem 
îs  covered  with  small  heads  like  Brussels'  spronts,  bat  larger. 
It  is  the  resnlt  of  a  cross  between  two  other  forms. 

Miss  Bubdett  Coutts  was  last  week  elected  a  member  of 
the  Highland  and  Agricaltaral  Society. 

A  PBOPOS  of  applianceSy  scientific  and  otherwise,  for  the  pro- 
tection of  life  from  fire,  Captain  Shaw,  of  the  Fire  Brigade, 
has  written  a  yery  sensible  letter  to  the  Times,  to  which  we 
direct  onr  readers'  attention.  After  giving  varions  hints  of 
great  service,  he  thas  snms  np  : — In  case  of  fire,  give  the  alarm 
at  once,  and  make  every  effort  to  escape  and  to  save  others  by 
whatever  mode  of  egress  may  be  available  ;  but  in  doing  so, 
remember  to  shut  and  keep  shut  ail  doors,  windows,  and  aper- 
tures  of  every  kind  through  which  air  can  be  admitted,  thus 
checking  the  combustion  and  giving  ail  concerned  more  time  to 
get  ont,  or,  failing  this,  to  come  and  show  themselves  at  a  front 
window  or  other  prominent  point  accessible  to  our  ladders.  In 
short,  ail  persons  endangered  should  rely  on  their  own  resources 
dnring  the  first  moments  of  an  alarm,  and  afber  a  period  which 
they  can  calculate  for  themselves,  accoi*ding  to  the  locality  in 
which  they  live,  they  may  expeot  an  attendance  of  firemen 
with  proper  appliances,  and  the  skill  and  energy  to  use  them 
to  the  best  advantage,  regardless  of  ail  personal  risks  so  long  as 
there  is  a  hope  of  saving  life  or  property.  In  one  word,  the 
public  may  rely  on  us  to  a  very  great  extent,  but  must  not  do 
so  altogether,  as,  in  many  cases,  our  success  or  failure  de])ends 
absolutely  on  what  they  themselves  do,  or  omit  to  do,  previously 
to  our  arrivai. 

As  an  antidote  to  Sir  Joseph  Whitworth's  views  on  flat- 
headed  shot,  wo  may  refer  our  readers  to  a  letter  in  the  Timee 
by  Captain  Palliser,  of  chilled  shot  celebrity.  Captain  Falliser 
tries  to  show  that  hîs  shot  has  not  been  fairly  tested,  and  that 
the  Whitworth  gnns  are  not  required  for  the  purpose.  The 
Captain  concludes  his  letter,  with  a  trnism  of  the  most  Hiber- 
nian  character,  when  he  says,  speaking  of  Government  inter- 
férence, "  This  unwarrantable  interférence  wonld  not  seem  to 
rest  on  justifiable  grounds."  We  should  think  not  indeed,  if 
it  is  n  11  warran table. 

Mb.  g.  J.  Stmons  calls  attention  to  a  blunder  common  among 
amateur  météorologiste,  but  one  which  is  rcally  inexcusable.  It 
is  tbe  common  référence  to  the  freezing  point,  32°  of  Farenheit's 
thermometer,  as  zéro.  He  gives  the  foUowing  shamefnlly  in- 
accturate  report  as  furnished  by  the  Sydenham  authorities  : — 
'*  Crjstal  Palace. — With  a  clear  sky,  and  almost  total  absence 
of  fog,  the  frost  has  been  very  severe  at  the  Crystal  Palace, 
the  thermometer  registering  at  night  10°  or  12°  below  zéro." 

We  learn  from  the  Athenœum  that  the  Bev.  A.  E.  Eaton,  of 

Trinity  Collège,  Cambridge,  is  preparing  a  monograph  on  the 

Ephemeridœ,  or  May-fiies,  in  two  parts.     Part  I.  (which  will 

treat  of  their  generical  and  spécial  nomenclature)  will  contain  a 

chronological  catalogue  of  authorities  and  a  synonymie  alpha- 

betical  index  to  their  works,  descriptions  of  the  known  gênera 

and  speciee,  and  figures  of  some  organs  characteristic  of  the 

gênera  and  drawings  of  many  of  the  species.     Part  II.  wiQ  be 

occnpied  with  an  acconnt  of  the  anatomy  and  development  of 

one,  or  more,  characteristic  British  species. 

The  following  important  notices  reach  us  from  the  Uni- 
▼eraity  of  Oxford: — The  Sadleian  Professor  of  Natural 
Philoaophy  (Bev.  Bartholomew  Price,  M.A.)  will  lecture  during 
the  présent  Term  on  Optics,  Geometrical  and  Physical.    His 


lectures  will  be  given  on  Tuesdays,  Thursdays,  and  Satnrdays, 
at  1  p.m.,  and  will  commence  on  Thursday,  February  3.     They 
will  be  at  the  Leoture-room,  University  Muséum.     The  Pro- 
fessor of  Expérimental  Philosophy  (B.  B.  Clifton,  M. A.)  will 
in  the   course  of  the  présent  Term   continue  his    course   of 
lectures  on  Heat.   His  lectures  will  be  on  Mondays  and  Thurs- 
days, at  12  o'clock,  and  will  commence  on  Monday,  Febmary  7. 
They  will  be  given  at  the  University  Muséum.     The  fee  for 
thèse  lectures  is  £1.    The  Professor  of  Geology  (J.  Phillips, 
M.A.)  does  not  purpose  to  give  lectures  this  Term.    The  Pro- 
fessor of  Chemistry  (Sir  B.  C.  Brodie,  M.A.)  will  lecture  dnring 
the  Term  on  Tnesdays  and  Satnrdays,  at  11  a.m.     (A  syllabus 
of  thèse  lectures  may  be  obtained  on  application  at  the  Labo- 
ratory).     He  will  also  give  a  catechetical  lecture  on  Thursdays, 
at  tbe  same  hour.     His  course  begins  Saturday,  Feb.  5.   Both 
lectures  will  be  given  at  the  University  Muséum.     The  Demon- 
strator  of  Chemistry  (Heathcote  Wyndham,  M.A.)  will  give  a 
course  of  lectures  **  On  the  Methods  of  Quantitative  Analysis." 
Thèse  lectures  will  be  in  connection  with  a  practical  class  on 
the  same  subject,  and  will  be  given  on  Mondays,  Wednesdays, 
and  Fridays,  at   10   o'clock,  commencing  on   Monday,  Feb- 
ruary 7.     A  course  of  elementary  practical  instruction  in  che- 
mical  manipulation,  intended  for  students   commencing   the 
study  of  chemistry,  will  also  be  given.     The  laboratory  of  the 
University  will  be  open  daily  for  instruction  in  practical  che- 
mistry, from  9  a.m.  to  3  p.m.,  on  and  afber  Saturday,  January 
29.    The  fee  for  working  during  the  Term  for  three  days  in 
the  week  is  £3.  10s.     The  Professor  of  Botany  and  Bural 
Economy  (M.  Lawson,  MA..)  will  continue  lus  catechetical 
lectures  every  Wednesday  during  Term,  at  8  p.m.,  in  the  Her- 
barium.     The  course  will  begin  on  Wednesday,  February  2, 
and  la  open  to  ail  members  of  the  University.     The  Begius 
Professor  of  Medicine  (Henry  W.  Acland,  D.M.)  will  lecture 
during  the  Term   on   Clinical  and  General  Medicine.      His 
lectures  will  be  given  at  the  Infirmary,  on  Mondays  at  9,  and 
Satnrdays  at  11,  and  at  the  Muséum  on  Mondays  at  11.     They 
will  commence  on  Monday,  February  14.     The  Professor  will 
attend  in  the  Médical  Department  of  the  Muséum  at  11  o'clock 
on  every  Monday,  from  February  14  to  March  17  inclusive,  to 
confer  with  members  of  the  University  on  any  subject  con- 
nected  with  médical  studies  or  éducation.     Instruction  will  be 
given  at  the  Médical  Laboratory  in  certain  departments  of 
Pathology  and  State    Medicine,  by    Charles   C.  Pode,  M.B. 
Application  to  be  made  to  the  Professor,  on  any  Monday,  as 
above.     The  Linacre  Professor  of  Anatomy  and  Physiology 
(G.  Bolleston,  D.M.)  will  deliver  during  the  présent  Term  a 
course  of  lectures  on  Physiology.     This  course  will  be  delivered 
at  the  University  Muséum  on  Tuesdays  and  Fridays  at  1,  and 
on  Satnrdays  at  12  o'clock.     The  Linacre  Professor  proposes 
also  to  form  classes  for  practical  instruction,  as  in  former 
Term  s.     Persons  who  join  thèse  classes  will  come  to  the  lectures 
on  Satnrdays  at  12  o'clock,  and  will  also  come  to  the  Muséum 
on  two  evenings  in  the  week  for  study  and  démonstration. 
The  Professor  of  Zoology  (J.  O.  Westwood,  M.A.)  will  lecture 
during  the  présent  Term  on  the  orders  of  Hexapod  annulosa. 
His  lectures  will  be  given  on  Wednesdays  and  Satnrdays,  at 
12  o'clock,  and  will  commence  Saturday,  February  12.    They 
will  be  at  the  University  Muséum. 

Two  prizes,  of  the  value  of  £10  and  £5  respectively,  hâve 
been  offered  by  Major  Trevor  Clarke  to  the  exhibitor  (whether 
amateur  or  nurseryman)  who  may,  during  the  year  1871,  obtain 
the  largest  number  of  marks  for  spécimen  plants  illu^trative  of 
the  phenomena  of  hybridization  shown  at  the  meetings  of  the 
Boy  al  Horticultural  Society.  In  awarding  the  marks,  the 
judges  will  bo  instructed  to  consider  the  following  points  : — 
1.  Crosses  hitherto  unattempted.  2.  Besults  of  great  horticul- 
tural excellence.  3.  Besults  of  great  botanical  or  physiological 
intercst,  as,  for  instance,  between  supposed  gênera  or  distant 
species.  4.  Besults  well  illustrating  the  effects  of  hybridiza- 
tion. 6.  Plants  raised  by  the  exhibitor.  6.  Difficnlt  or  sop- 
posed  impossible  unions.     7.  The  largest  meritorions  exhibitor 
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of  hjbrid  plants  dnring  the  season  of  1870.  The  plants  shonld, 
if  possible,  be  accompanied  by  both  parents,  or  at  least  one. 
Fiants  maj  be  shown  as  eut  spécimens  where  removal  of  tbe 
whole  plant  is  impracticable.  The  plants  maj  be  shown  as  eut 
spécimens  in  water. 

The  Gonncil  of  the  Society  of  Arts  bave  decided  to  offer 
the  Society's  Gold  Medal  for  an  improved  ship's  lifeboat. 
The  terms  and  conditions  of  the  offer  are  referred  to  a  oom- 
mittee  to  settle. 

A  New  Zeajjlnd  correspondent  expresses  a  hope  that,  as 
the  Government  is  now  considering  tbe  préparations  for  ob- 
senring  the  transit  of  Yenas  in  1874,  and  as  New  Zealand  is 
to  be  one  of  the  proposed  stations,  dae  attention  will  be  given, 
in  selecting  the  exact  site  of  the  temporary  observatory,  to  the 
great  variety  of  climate  on  différent  parts  of  the  coast.  As 
there  are  now  meteorological  observations  conducted  on  a  uni- 
form  System  in  every  part  of  the  islands,  and  the  results  are 
reduced  and  published  with  regularity,  there  should  be  no  difii- 
culty  in  making  a  proper  sélection.  In  connection  with  this 
subject,  he  states  that  since  the  telegraph  has  been  extended 
to  most  of  the  principal  towns,  one  uniform  time  has  been 
adopted,  and  an  observatory  has  been  lately  established  by  the 
Government  in  Wellington,  from  which  the  correct  time  is 
transmitted  by  telegraph  in  ail  directions.  As  the  meridian 
différence  of  this  observatory  from  Sydney  and  Melbourne  will 
be  shortly  ascertained,  it  will  thus  be  possible  to  détermine 
with  facÛity  the  exact  longitude  of  any  place  in  New  Zealand 
that  may  be  selected  by  the  managers  of  the  Astronomical 
Expédition  of  1874. 

A  YEBY  important  letter  from  Dr.  Tyndall,  in  reply  to  the 
criticism  in  onr  leading  article  of  last  week,  will  be  fonnd  among 
our  correspondence. 

Father  Mebmillod,  a  French  preacher,  who  is  creating 
Bome  sensation  in  Home,  says  that  the  Ohurch  of  Bome  deserves 
the  gratitude  of  scientifio  men  !  !  He  illustrâtes  this  by  asserting 
that  Bome  has  ever  been  the  patron  of  Science,  and  that  she 
has  done  her  utmost  to  put  down  the  two  false  philosophies, 
Spiritualism  and  Darwinianism.  This  last  is  oertainly  compli- 
mentary  to  Natural  Sélection  ! 

At  a  meeting  of  miners,  held  at  Ashton»under-Lyne  on 
Saturday,  resolutions  wero  passed  in  faveur  of  an  Aot  for 
securing  proper  inspection  and  ventilation  of  mines,  and  for 
preventing  the  employment  of  young  children  in  coUieries. 

The  New  York  Herald  gives  us  an  example  of  the  terrible 
momentum  acquired  by  a  huge  iron  ship  well  under  weigh.  It 
says  that  the  terrible  force  with  which  a  blow  can  be  dealt  by 
a  double-turreted  Monitor  was  shown  by  the  Miantonomoh  in 
the  sinking  of  the  Maria  on  the  night  of  the  3rd  inst.,  while  en 
route  to  Boston.  She  was  steaming  at  the  rate  of  seven  miles 
an  hour  whon  she  ran  into  the  steamer  Maria  off  Cape  Cod. 
The  Miantonomoh  strnck  the  Maria  about  midships,  pressed 
her  bow  completely  through  the  side,  forced  the  engines  out 
through  the  other  side,  and  lifted  the  wooden  steamer  up  on 
her  bow  like  a  broken  eggshell.  The  steamer  remained  a  few 
minutes  on  the  bow  of  the  Miantonomoh,  and  was  carried  with 
the  greatest  ease.  Soon  it  was  shaken  off,  filled  with  water, 
and  sank  immediately.  Four  lives  were  lost.  It  is  calculated 
that  the  Monitors  Miantonomoh  and  Terror,  now  at  Boston, 
hâve  an  impetns,  when  under  a  speed  of  seven  knots,  equal  to 
about  60,000  tons. 

The  Lords  of  the  Admiralty  bave  just  issned  a  notice  to  the 
effect  that  large  numbers  of  icebergs  and  detached  masses  of 
ice  bave  recently  been  fallen  in  with  by  vessels  homeward 
bound  round  Cape  Horn,  eztending  in  the  42nd  meridian  of 
west  longitude  as  far  north  as  the  parallel  42^°  south  latitude. 
And  masters  are  recommcnded  that,  in  taking  this  route,  they 
should  sight,  or  pass  a  moderato  distance  eastward  of  the 
Falkland  Islands,  and  should  not  steer  eastward  of  a  N.E.  by 


N.  course  (true)  until  northward  of  the  parallel  of  40°.  The 
notice  also  states  that,  as  it  appears  there  are  exceptionally 
large  quantities  ofice  now  adrifïin  the  South  Atlantic,  vessela 
bound  eastward  round  the  Cape  of  Good  Hope  should  keep  a 
sharp  look  out. 

Mb.  Habby  Lobb,  a  gentleman  who  calls  himself  a  '^  Surgeon- 
eleotrician,"  whatever  that  may  be,  in  advertising  one  of  his 
pamphlets,  gives  as  a  qnotation  from  our  columns,  a  testimonial 
to  his  battery  which  he  mnst  hâve  composed  for  himself.  We 
know  nothing  of  Mr.  Lobb*s  batteries,  and  we  never  passed  an 
opinion  on  them  in  our  lives.  We  trust,  therefore,  that  Mr. 
Lobb  will  offer  us  some  apology,  for  his  gross  misconduct  in 
using  the  foUowiog  statement  as  a  pendant  to  one  of  his  ad- 
vertisements  : — "  This  apparatus  of  Mr.  Harry  Lobb  is  the  moct 
perfect  battery  for  médical  pur  poses  that  has  appeared,  and  can 
hardly  be  excelled." — Scientific  Ojpinion, 

Tee  question  of  mixed  éducation  in  Ireland  has  been  dis- 
cussed,  in  a  work  just  issuedby  Messrs.  Longmans,and  written  by 
a  Mr.  F.  H.  O'Donnell.  M.  A.  We  shall  hope  to  deal  critically 
with  the  authors  arguments  in  an  ensuing  number. 

On  Friday,  the  first  number  of  a  new  journal,  the  Oxford 
University  Gazette,  made  its  appearance.  It  is  to  be  published 
every  Tuesday  during  term,  and  at  such  other  times  as  the  . 
exigencies  of  the  XJniversity  business  may  require.  The  ques- 
tions set  in  the  several  public  examinations  are  to  be  published 
in  suppléments,  oneof  which  isissued  with  the  présent  number, 
containing  the  ezamination  papers  of  the  second  public  examina- 
tion,  of  the  Michaelmas  Term,  1869. 

The  foundation-stone  of  a  new  Meohanics'  Institnte  in 
Bridge-street,  Bradford,  was  laid  last  week  by  Lord  Houghton, 
in  the  présence  of  a  large  assembly,  which  induded  a  great 
number  of  ladies.  His  lordship  was  accompanied  to  the  site  by 
a  large  number  of  gentlemen,  amongst  whom  were  the  Bev.  Dr. 
Campbell,  the  président  of  the  institute  ;  the  Mayor  of  Brad- 
ford (Mr.  Mark  Dawson)  ;  Mr.  Edward  Miall,  M.P.  ;  Mr.  A. 
Illingworth,  M.P.  ;  Mr.  H.  W.  Bipley,  &c. 

The  curions  new  ship  on  the  turret  principle,  the  Captain, 
some  time  since  described  in  onr  pages,  left  the  Mersey  on 
Saturday  morning  for  Fortsmouth.  We  shall  be  interested  in 
hearing  of  her  sea-going  qualities. 

The  Director  of  the  Badcliffe  Observatory  at  Oxford  Has 
issued  a  new  catalogue  of  stars,  compiled  from  observationR 
between  the  years  1854  and  1861.  The  number  of  stars  in- 
cluded  is  2,386,  and  their  places  are  reduced  to  the  1860 
equinox. 

The  latest  discovered  asteroid,  that  fonnd  by  Frofessor 
Peters,  at  Clinton,  New  York  State,  has  been  christened  by 
its  discoverer  with  the  happy,  if  not  obviously  appropriate, 
name  of  Félicitas, 

Mb.  W.  Ohadwick,  B.A.,  of  Merton  Collège,  and  late  posi- 
master,  has  been  elected  to  the  vacant  (Mathematical)  Fellow- 
ship  at  Corpus,  Oxford.  Mr.  Chadwick  obtained  a  Mathe- 
matical First  both  in  the  "modérations"  and  in  the  final 
examination.  He  also  gained  the  Junior  Mathematical 
Scholarship. 

Captain  THE  HoN.  E.  CocHBANB,  H.M.S.  Pétrel,  on  tbe  weat 
coast  of  Africa,  writing  on  Jan.  9,  says,  "  Dr.  Livingstone  has 
been  killed  and  burnt  by  the  natives,  90  days'  journcy  from 
Congo I  believe  this  news  to  be  true." 

Th£  new  Professor  of  Dermatology  at  the  Boy  al  Collège  of 
Surgeons  (Mr.  Erasmus  Wilson,  F.B.S.)  commenced  his  iater- 
esting  course  of  lectures  on  Monday.  In  illustration  of  the 
first  lecture,  there  were  a  large  number  of  exquisitely-prepared 
models,  duplicates  of  those  prepared  for  the  Hôpital  St.  Lioais, 
Paris,  which  attracted  weli-deserved  attention  from  the  large 
and  distinguished  party  assembled  to  hear  the  learned  derma- 
tologist,    The  chair  was  occnpied  by  Mr.  Edward  Gock,  tbe 
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Président,  BOpported  bj  ihe  Yioe-FresidenU,  Mr.  Solly  and 
Sir  William  Fergoson,  and  many  members  of  Uie  Gonncil  and 
past  Présidents,  as  Messrs.  Hilton,  Partridge,  and  Qaain.  The 
reteran  artist,  Mr.  George  Gmikshank,  Mr.  Hepworth  Dixon, 
and  other  literarj  oelebrities,  were  also  présent.  At  the  con* 
dation  of  Professor  Wilson's  course  he  will  be  followed  by 
Professor  Flower,  F.B.S.,  Gonsenrator  of  the  Muséum,  who 
will  délirer  eighteen  lectures  introductorj  to  the  studj  of  the 
anatomj  of  the  dass  Mammalia. 


ORIGINAL  COMMUNICATIONS. 

[Under    tbia   head   we   propose  to    pabliah  Papers  oommnnioated 
spedally  to  the  pages  of  this  Journal.] 


BBIEF  BEMABKS  ON  THfi  filOLOGY  AND  GENEA- 
LOGY  OF  THE  MABANTAGE^E.» 

BT  FBDEBICO  DELPINO. 

Iv  Two  Paats. — Part  I. 

|B.    FBEDEBIGK   HILDEBBAND,    Professor    of 
Botany  in  the  University  of  Freiburg  (Baden),  to 
whom  we  owe  the   discovery  of  manj  remarkable 
floral  apparatns  for  the  effectuation  of  Dichogamy,^ 
writes,  in  his  letter  of  the  8th  of  August,  as  follows  : — 

"  I  hâve  been  able  to  disooTer  several  novelties  in  the  study 
of  Dichogamy.  For  example,  a  very  singolar  apparatus  for 
the  impoUenization  of  Maranta  Zébrina,  where  the  pollen, 
before  the  opening  of  the  flower,  is  deposited  in  a  ooncavity 
wbioh  is  fonnd  at  the  apex  of  the  style.  Afber  the  flower  opens 
the  style  is  fonnd  in  snch  a  position  that  when  tbe  petal  whicb 
wraps  it  round  is  pressed,  it  bursts  loose  suddenly  ;  and  thus 
the  pollen  is  carried  on  to  the  body  which  cansed  the  pressure, 
and  is  aflerwards  rubbed  off  by  the  stigmas  of  the  subseqoently 
▼isited  flowers  dnring  the  same  sudden  escape  of  the  style." 

In  conséquence  of  this  interesting  notice,  I  proposed  to  study 
M,  Zébrina,  but  could  only  get  spécimens  of  M,  hkolor  and 
M,  cannœfolia  in  flower. 

In  both  species  I  observed  the  sudden  escape  of  the  style, 
which  is  effeoted  in  identically  the  same  manner  as  that 
described  by  Professor  Hildebrand. 

The  apparatus,  acoordîng  to  my  observations  on  thèse  two 
Mara$Uaeeœ,  merîts  careful  study  and  circumstantial  descrip- 
tion, which  I  shall  attempt  in  the  foUowing  pages. 

The  flowers  of  the  Marantaceœ  bave  beoome  extremely  irre- 
gular.  Irregular  flowers  ought  to  be  at  least  laterally  sym- 
metrioal  ;  but  the  Marantaceœ  bave  lost  ail  symmetry. 

We  adopt  the  term  irregularity  to  follow  common  usage,  but 
we  entîrely  repudiate  tbe  signification  of  the  word,  as  so-called 
irregular  flowers  constantly  show  signs  of  an  extrême  degree  of 
morphological  and  biological  perfection.  And  if  this  may  be 
said  of  symmetrioal  irregular  flowers,  still  more  is  it  the  case 
with  thoee  that  bave  lost  symmetry  also.  Therefore  we  may 
be  prepared,to  find  a  singular  biological  perfection  in  the 
Marantaceœ. 

When  we  consider  them  purely  under  a  material  and 
organographical  point  of  view,  we  shall  nowhere  in  the  whole 
▼egetable  kingdom  find  flowers  more  transformed  and  extra- 
ordinary  ;  therefore  the  right  morphological  interprétation  of 
the  parts  is  extremely  difficult.  The  insertion  of  the  organs 
is  pcofonndly  disturbed  ;  to  this  is  added  an  uneqnal  adhérence 


^  "  Bmt»  Otuao  waSi»  Eckiione  Biolociobe  •  Q«iMlogioh«  ddla  MurtDtaocc,** 
«  r«d«ffao  Dèlpino  {Wmom  GinntaU  Bot,  Ital.,  toI.  i.  No.  4, 1869). 

*  Tfatt  t«nn,  Dîehogamf ,  was  fini  naed  by  C.  C.  Sprengél  to  «zpreM  tba  rema:  k- 
■M*  fiMl»  that  in  fOMaj  h«ra«phrodite  ûowtn  tb«  maie  and  female  «lamenta  are 
Mt  mstaied  at  the  aama  thne,  ao  that  theae  flowera  mnat  be  eroaaed  with  aoothtr 
Bowav  en  the  aaae  plant,  or  on  a  diitinot  plant.  The  aathera  are  caneraUj  matore 
befoie  the  atigma  ;  bnt  m  aome  few  oaaee  the  atigma  ia  matore  before  the  anthera. 
Tneaioeaiin  ia  uêuêBj  effeeted  bj  inseo'a,  and  inch  flowera  are  ealled  by  Delpino 
witoMopmem.^tp» 


and  fusion  of  the  organs  ;  and  this  again  is  complicated  by  the 
abortîon  of  organs  and  parts  of  organs  ;  and  to  orown  this 
confusion  there  are  petaloidal  degenerations  in  ail  the  stamens. 

Gomparative  morphology,  assisted  by  the  doctrine  of  the 
▼ariability  of  species,  enables  us  to  throw  light  on  the  morpho- 
logical interprétation  of  the  flowers  of  the  Marantaceœ.  We 
must  compare  the  flowers  of  Strelitzia,  of  the  Ziogiberaoeœ,  of 
the  Marantaceœ,  of  the  Gannaceœ,  and  of  the  Orchidaoeœ. 

In  the  genus  Strelitzia  it  is  not  difficult  to  see  the  order  of 
tbe  flower  as  it  préserves  perfect  symmetry  and  a  certain  sim- 
plicity.  Three  sepals  alternate  with  three  petals,  one  of  the 
latter  being  transformed  into  a  ooyer  for  the  nectary  {neUarO' 
tegio),  the  other  two  forming  a  singular  pollenical  sheath  or 
box,  which  can  be  opened  only  by  the  insect  fertiliser.  Fîto 
stamens,  normally  anthered,  and  a  long  style  are  situated  length- 
ways  wiihin  this  sheath. 

We  must  bear  well  in  mind  that  in  the  Strelitzia,  as  well  as 
in  the  other  Mnsaceœ,  there  do  not  exist  more  than  five  stamens, 
one  being  completely  aborted.  Bemembering  this  fiiot^  we  need 
not  give  ourselves  the  useless  trouble  of  trying  to  fiod  six 
stamens  in  the  families  which  descend  from  the  Musaoeœ  (that 
is,  in  the  Orchidaceœ,  Zingtberaceœ,  Gannaceœ,  Marantaceœ)  ; 
and  the  attempt  of  those  botanists  who  will  insist  upon  finding 
hexandria  in  the  type  of  the  above-mentioned  families — that  is, 
a  character  which  is  not  fonnd  eren  in  their  parent  stock — 
appears  fruitless. 

This  premised,  let  us  pass  to  the  Zingiberaceœ  ;  let  us,  for 
example,  examine  the  flowers  of  the  Kcsmpfena  îonga,  Jacq. 
It  is  not  difficult  to  find  perfect  homology  in  the  flowers  of 
the  Kœmpferia  with  those  of  Strelitzia  ;  that  is  so  say,  mor- 
phological, not  biological,  homology,  since  the  diohogamieal 
apparatus  is  quite  changed. 

The  three  sepals  are  distinguishable  at  first  sight.  The  three 
petals  are  quîckly  recognized,  if  in  no  other  way,  at  least  by 
their  perfectly  alternate  insertion  with  the  three  sepals.  Bnt 
in  the  Zingiberaceœ,  as  thèse  petals  do  not  serve  the  spécial  bio- 
logical purpose  of  those  of  the  Strelitzia,  they  reaoquire  a  quasi- 
normal  form,  whilst  in  the  Strelitzia  their  forme  are  extremely 
abnormal.  In  Kœmpferia  and  in  the  other  Zingiberaceœ  we 
find  the  five  stamens  strangely  metamorphosed,  which,  on  the 
oontrary,  in  the  Strelitzia  are  normal.  Four  assume  the  form» 
the  appearance,  and  the  fonction  of  petals.  Two  of  thèse  four 
are  united  to  form  a  kind  of  labellum,^  often  bilobed.  The  fifth 
stamen  is  much  elongated,  and  is  profoundly  furrowed,  not  only 
along  the  whole  filament,  but  along  the  connective.  The  whole 
lengâi  of  the  style  is  enveloped  in  this  profound  forrow  in 
Budi  a  way  that  the  stigma  émerges  from  îho  extremity  and  is 
plaoed  above  the  apex  of  the  anther,  thus  making  impoUenization 
impossible  withont  the  intervention  of  spécial  insect  fertilization. 

We  thus  show  that  not  one  of  the  floral  oi^gans  of  the 
Strelitzia  and  other  Musaoeœ  is  wanting  in  the  Zingiberaceœ. 

The  morphological  and  genetical  transition  from  the  Zingi- 
beraceœ to  the  Marantaceœ  and  Gannaceœ  can  be  seen  withont 
difficulty.  In  this  genealogical  researoh,  moreover,  to  those 
who  bave  set  ont  in  the  true  road,  a  most  beantiful  terato- 
logioal  case  bas  been  offered  in  a  flower  of  Alptnia  ntitanê, 

The  Alpinia,  like  ail  the  Zingiberaoeœ,  bas  a  bilocnlar  anther. 
Now,  in  the  above-mentioned  monstrous  flower,  one  lodge  is 
aborted,  and  the  corresponding  part  of  the  connective  is 
extraordinarily  elongated  and  dilated,  assnming  a  petaloidal 
form.  In  short,  that  which  bas  happened  accidentally  in  this 
flower,  takes  place  normally  in  the  Gannaceœ  and  Marantaceœ, 
where  one  of  ihe  fice  siamenê  inheriied  from  (he  MuêCiceœ  &e- 
comes  petaloidal  liJee  ihe  other  four,  one  lodge  of  the  anther 


*  Proparlj  speakiaf ,  aeeordiag  to  the  data  of  the  Uolofieal  imd  diehotmateal 
doetrine  whioh  we  are  defending,  the  labellnm  eertea  at  onee  a  donble  ftiaetioo, 
that  of  aigiMl'flac  (to  attraot  the  inaeet-fertiUaera  with  ihe  brightaeaa  cf  ita 
eoloar),  and  the  ranctton  of  sapport  (to  gite  them  a  conTenleot  landlng-plaee 
for  iodking  the  honey). 

Thia  UbeUum  might  be  taken  for  a  aingle  onan  in  the  Z  ngiberaoea  ;  bnt, 
afier  haTing  iadieated  the  origln  of  it  in  the  QtoUa  6rac(«o2el«,  we  may  be  tare 
that  it  ia  double  in  reality.  ^Therefore,  it  cnght  te  be  atill  conaidered  aa  two 
atameni  metamorphoeed  into  petalt  and  nnited  taterally» 
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ahoris,  ihe  other  lodge  developa,  folds  hngiitidinaUy,  and  in  Ut 
foîding  enibraees  ihe  style, 

It  is  only  with  theM  premises  that  we  can  give  a  satis- 
faoiory  ezplanation  of  the  trae  morphological  signification  of 
the  floral  organs  of  the  Marantaceœ,  notwithstanding  the  ex* 
treme  perturbation  to  whîch  thej  hâve  been  sabjected. 

Corning  first  to  Maranta  hicolor,  we  fînd  that  its  fiowers  and 
ail  its  floral  parts  preserre  a  complète  morphological  homology 
with  the  flowers  of  Strelitzia. 

Three  petals  always  alternate  with  the  three  sepals,  though 
distortedly.  We  fi  ad  again  the  five  stamens,  but  thej  are  ail, 
inclnding  the  poUeniferoas  one,  petaloidal.  Besides  this,  they 
difler  extremely  from  each  other.  Two  are  dilated  and  soft  ; 
one  is  fleshy  and  rigid  ;  the  fonrth  is  folded,  and  on  one  side 
carries  a  callosity  sarmonnted  by  a  tooth  ;  the  fifth  is  semi- 
anthered. 

With  considérable  tronble  I  discovered  the  morphological 
ralae  of  thèse  greatly  metamorphosed  parts  ;  bnt  if  I  should 
ask  a  morphologist  pure  and  simple  to  explain  the  why  of  tbis 
metamorphosisylknow  I  should  cause  him  great  embarrassmennt. 
But  for  the  biological  morphologist  it  is  quite  apparent,  and 
a  most  singular  dichogamic^  apparatns  is  revealed. 

The  flowers  of  the  Maranta  hicolor  hâve  assnmed  the  gênerai 
çharaoter  of  the  papilionaceons  type/ 

The  two  petaloidal  and  expanded  stamens,  indined  towards 
the  lower  lip,  hâve  the  functions  of  signal-flag  and  landing- 
place;  the  stamen,  having  a  thick  and  rigid  consistency,  is 
situated  at  the  upper  lip,  and  forme  a  kind  of  vanlt,  marked 
across  with  a  particnlar  dark  spot  (the  guide  to  the  nectary, 
according  to  G.  0.  Sprengel),  and  bas  thns  taken  the  fnnction 
of  indicating  and  constituting  the  entry  to  the  nectary. 

The  nectary  is  formed  by  a  tube  proceeding  from  the  sol- 
dering  of  ail  aie  floral  parts  at  the  base.  The  nectary  gland 
is  a  salient  glandulous  point,  which  lies  in  the  bottom  of  the 
nectary. 

The  fourth  stamen,  folded  along  its  whole  length,  and  uni- 
laterally  provided  with  a  callosity  surmonnted  with  a  tooth, 
bas  an  extremely  important  function,  whioh  comprises  in  itself 
the  souI  of  the  apparatns. 

The  style  when  rery  yonng  and  still  growing  is  straight; 
but  by  degrees,  as  it  develops,  the  oells  of  the  upper  part 
increase  somewhat  differently  from  those  of  the  lower  part, 
acqnire  an  extrême  tension,  in  suoh  a  manner  that  its  natural 
position  would  be,  if  at  liberty,  a  spiral  coil  in  one  plane.  Bnt 
as  it  is  olosely  embraced  by  the  above-mentioned  fonrth  stamen, 
whioh  bas  the  function  of  a  retainer  and  keeps  it  extended,  it  is 
therefore  obliged  to  remain  in  a  straight  position. 

The  callosity,  which  the  fourth  stamen  carries  at  one  side, 
is  chiefly  of  use  to  maintain  the  style  in  tbis  forced  position. 
This  oaUosify  is  plaoed  astride  on  the  sl^ïe,  and  prerente  it 
escaping  and  ooihng  in  a  spiral.  The  fact  that  this  callosity  is 
gnrmounted  by  a  tooth  must  be  kept  in  mind. 

The  flfth  stamen,  which  bears  half  an  anther,  finishes  its 
work  before  the  opening  of  the  flower.  It  is  applied  in  an  early 
stage  to  ihe  neck  of  the  style,  where  a  smiJl  dépression  is 
found  ;  the  half-anther,  which  is  déhiscent  before  the  opening 
of  the  flower,  sheds  ail  its  pollen  into  this  same  dépression. 
The  stigma  is  latéral,  bnt,  although  close  to  the  dépression  in 
the  style  for  collecting  the  pollen,  is  separated  from  it  by  a 
short  spacOt  which  is  oovered  with  white  viscons  matter. 

Afber  the  flower  is  open,  ihe  apparatns  is  ail  ready.  The 
landing-place  for  ihe  i4;>proaoh  of  ihe  insects,  as  well  as  ihe 
style,  bonnd  and  incarceraied  by  the  fonrth  stamen,  are  situated 


*  Irngii]arfl(m«n,fbrfh«moftp»Tt, aMneitharereotnorpeikdaloai]  bntftremore 
•r  lett  oootpionoiu  (paiemU).  aiidtlian  they  oommoii^  oonform,  bj  the  âetifn  of  th« 
enfcomopliUoiM  itraotore  (that  û,  »  atmetiira  nqninag  th«  ûd  of  iiiMota  for  fer- 
tilisAtion).  either  to  the  labiete  or  pepilioneceoue  tjpe.  The  gênerai  oharactera 
of  the  labiate  tj]^  are  the  situation  of  the  hait  at  the  iiuTerior  part,  and  the 
anthert  and  itylee  m  the  tnperior  part  j  thns  the  inMot-fertUiaer  effrots  the  trant- 
ferenee  of  the  voUen  with  ite  baok.  The  gênerai  eharaotert  of  the  papilionaoeoat 
type  are  the  utoatioa  of  the  bait  la  the  saperior  part,  and  of  the  generatÎTe 
organt  in  the  iaferior  part  ;  lo  that  the  inieet  eflfocte  the  diohogamy  by  means  of 
the  abdomen  and  ttemam. 


in  ihe  lower  pari.  The  stamen,  which  is  metamorphosed  inio 
an  entry  and  indicator  to  ihe  nectary,  ai  this  time  abonading 
in  honey,  is  situated  in  the  upper  part. 

An  insect  on  alighting  drives  its  head  into  ihe  aperinre  of 
the  nectary  to  suck  the  honey,  presses  with  its  abdomen  on  ihe 
style  (which  increases  the  tension),  and  moving  ihe  tooth  before 
mentioned  somewhat  with  its  proboscis,  dislodges  the  callosity, 
and  thus  causes  it  to  lose  hold  of  the  style.  The  style,  henoe- 
forward  free  and  unbridled,  bursts  loose  with  violence,  strikes 
against  the  abdomen  or  ihe  sternum  of  ihe  insect,  smears  ii 
with  vîscid  matter,  and  deposits  its  pollen  on  ihe  viscons 
matter;  the  stigmatic  orifice,  opporiunely  open,  reçoives  the 
pollen  deposited  by  a  like  process  on  the  inseot's  body  from 
flowers  visited  before. 

In  this  species  of  Maranta,  the  stigma  in  escaping  winds 
itself  rapidly  into  a  flat  spiral,  and  thus  obstrucis  ihe  way 
to  the  nectary,  so  that  the  flower  cannot  be  visited  more  ihan 
once,  and  the  cession  of  its  own  pollen,  as  well  as  the  réception 
of  foreign  pollen,  takes  place  at  the  same  moment. 

The  apparatns  of  Maranta  cannœfolia  is  identical,  with  the 
exception  of  some  slight  variations.  The  style  in  escaping 
does  not  form  a  spiral,  but  simply  curves,  and  remains  pressed 
with  great  force  against  the  outrance  of  the  nectary,  henoe* 
forward  preventing  access  to  it. 

Besides  this  différence,  the  flowers  are  more  regular,  in  eon* 
séquence  of  the  abortion  of  one  of  the  five  petaloidal  stamens. 
This  abortion  relates  precisely  to  thai  petaloidal  stamen  which 
in  the  preceding  species  is  of  the  least  uiility.  In  the  Maranta 
hicolor  the  functions  of  signal-flag  and  landîng-place  were 
accomplished  by  two  petaloidal  stamens.  Now  an  advantage 
is  gained  by  thèse  functions  being  accomplished  by  one  organ 
àlone.  This,  also,  dénotes  progress  in  the  évolution  of  ihe 
biological  idea,  being  a  more  perfeci  division  of  labour,  and 
numéral  correspondence  of  the  functions  with  the  organs.  Thaà 
in  the  Maranta  cannœfoUa  and  the  allied  Marant»  we  bave 
one  stamen  with  the  fnnction  of  signal-fiag  and  landing-^dace, 
another  with  the  fnnction  of  door  and  guide  to  the  nectary, 
a  third  with  the  function  of  pistil-retainer,  and  a  fourth  with 
ihe  poUeniferous  function. 

If  a  virgin  flower  of  this  Maranta  is  examined,  ihe  stigma 
will  be  found  to  project  from  the  extremity  of  the  indosing 
and  retaining  stamînodium  with  the  mouth  wide  open  ready  to 
gather  heteroclinous  pollen.  A  short  ridge  of  this  siaminodiam 
is  bent  like  a  hook,  and  is  attached  to  one  of  the  margins  of  ihe 
stigmatic  cavity,  in  order  to  aid  the  function  of  bridle. 

In  the  genus  Calathea,  as  far  as  one  can  judge  from  ihe 
figure  which  is  given  in  the  Botanicail  Begtster,  ihe  apparatns, 
particularly  in  the  singular  arching  of  the  style,  must  be  iden- 
tical with  that  above  described.  But  in  the  G,  fiavescens  of 
Bio  Janeiro  {Bot,  Beg.  t.  932),  the  long  and  narrow  floral  tube 
would  indicate  its  insect-fertilizers  io  be  Lepidoptera  and  hum- 
ming-birds  ;  whereas,  in  other  species,  G,  grandiflora,  G.  vio- 
laceOf  &c.,  and  in  the  above-mentioned  Maranta  ail  the  simc- 
ture  points  to  apiferous  insects. 

The  Phrynvum  coloratum,  if  the  figure  of  ihe  style  given  by 
the  table  3,010  of  the  Bot  Mag,  can  be  trusted,  must  likewise 
possess  an  identical  apparatns.  This  Fhrynium  appears  to  us 
a  plant  exacily  intermediate  between  the  gênera  Maranta  and 
Thalia.  .  The  genus  Thalia  now  alone  remains  io  be  examined, 
to  verify  whether  or  noi  the  apparatns  primarily  disoovered  by 
Professer  Hildebrand  in  the  MaroâiUa  ZebrinOf  is  common  (o 
ail  the  Marantaceœ. 

Florence,  Sept.  7, 1869. 


ObserVatory  on  Mount  Ararat.— We  leam  from  the  Journal  of 
ths  Society  of  Arts  that  the  Bossian  Govemment  haye  reaolved  to 
eetablish  an  aatzonomioal  and  meteorologioal  observatoty  on  this 
monntain,  situated  near  Tiflis,  in  oonseqœnoe  of  the  exoeUeni  report 
given  by  M.  Piazzi  Smyth  ck  the  fitness  of  snoh  high 
dednœd  from  his  experienoe  in  the  Pic  de  TeneriflEé. 


F«b.  S,  18;0.J 


SOIENTIFIO    OPINION. 


113 


A.DDmONS  TO  TH£  MENAGSBIE  OF  THE  ZOOLOGICAL  GABDENS,  SEGENT'S  PABK. 

Fnm  January  I7th  to  BOth,  1870. 


Kune. 


1  Tofted  Dock  (FuUgaU  crÎBtata)  

5  Brown  Tritona  (Geatriton  f osons)    

12  Smooih  Newts  (Triton  punctatns)  

2  Stock  Doves  (Coinmba  œnas)   

1  Wood  Pigeon  (Golnmba  palnmbns) 

1  Ozi£Fon  Vnltnn  (Gyps  f ttlms)  

1  Grey  lohnenmon  (Heipestes  grisens)  

1  Potto  (Perodiotions  potto)  ?    

1  Snowy  Egret  (Egretta  candidissima)   

1  Upland  Goose  (Cbloephaga  magellanica}  ? 

1  Whîte-throated  Sapojon  (Cebns  hypolenons) 


Cooniiy. 


Europe 

Italy  (near  Spesia) 

British  Islande 

Ditto 

Europe 

Monnt  Lebanon  ... 

India 

West  Africa 

Para  

Falkland  Islands  . . . 
Central  America  . . . 


How  obUioed. 


Parohased 

Ditto 

Ditto 

Preaented  by  C.  L.  Sntherland,  Esq. 

Ditto 

Deposited  by  J.  Dow,  Esq 

Deposited  by  Capt.  Jennings 

Purobased.) 

Ditto 

Beceired  in  exohange 

Deposited  by  Lieat.-Co1.  AdcUson  .^. . 


HVhere  pisoed  in  0«rd«M. 


Thxee  Islaad  Pond 

Fish-honse 

Ditto 

Brnsh  Tarkey*s  Inol. 

Ditto 

Back  of  Emeu-sheds 

Small  Mammal  Hoose 

Monkey-Uonse 

Western  Ariary 

Gk>ose  Paddocks 

Monkey-honse 


9  Famale. 


MOVING  A  HUGE   BUILDING  TO  A  NEW 

FOUNDATION. 

|HB  people  of  Boston  are  verj  prond  of  the  acbieve- 
xnent  of  meohanical  skill  performed  there  a  sbort 
time  ago  in  the  remoY^  of  tbe  large  bailding  known 
as  *' Hôtel  Pelham."     The  event  itself  bas  already 
been  reported,  bat  it  is  so  imix)rtant  that  I  bave  thonght  it  of 
interest  to  readers  abroad  to  send  a  brief  history  of  the  nnder- 
taking  from  data  jnst  made  pnblio.  Some  years  ago  the  Boston 
dty   aathorities,   in  porsuance  of  a  plan  for  widening  and 
•sfaraîgbtenîng  some  of  tbe  streets  of  tbat  city,  determined  to 
widen  Tremont-atreet  to  60  fb.,  wbicb  necessitated  tbe  catting- 
off  or  remoTal  of  fiotel  Felbam.     Estimâtes  were  made  of  the 
damages  in  botb  cases,  and  it  was  fonnd  tbat  removal  wonld 
be  the  cbeaper,  bat  there  were  donbts  of  its  feasibîlity.  Experts 
were  consnlted  aod  expérimente  made,  and  finally  it  was  deter- 
mined to  more  the  bailding,  an  agreement  being  made  by 
which  the  owner  gave  the  city  ihe  right  to  move  it  back  to  the 
new  line  of  the  streefc,  ihe  city  being  responsible  for  the  damage 
that  might  oecnr,  and  presenting  the  owner  with  adeed  for  the 
knd  at  the  rear,  which  the  bailding  wonld  cover  after  remoyal. 
The  work  was  to  be  done  between.  May  1  and  October  1, 1869. 
Hôtel  Pelham  is  sitaated  at  the  corner  of  Tremont  and  Boyle- 
ston  streets,  Boston  ;  tbe  fronts  on  those  streets  being  faced 
with  freestone  backed  with   brickwork  12  in.  to  16  in.  thick, 
aod  the  other  walls  being  of  brick.    The  boildiDg  was  to  be 
xDOved  from  east  to  west,  while  it  contained  two  brick  partition 
walls  mnning  from  north  to  sontb,  and  some  short  partitions 
eztending  from  Tremont-street  to  the  first  of  the  former  par- 
tition walls.    Tbe  side  of  the  bailding  is  not  at  a  right  angle 
with  the  front,  bat  the  eaat  and  west  partitions  are  at  right 
angles  with  the  side,  and  therefore  not  parallel  with  the  front, 
thu0  increasing  the  difficnlties  of  removal.     Somewhat  irregalar 
in  shape,  the  bailding  oovers  5,800  sqnare  feet  of  land,  having 
a  frontage  of  96  ft.  qn  Tremont^street,  which  narrows  to  88  ft. 
at  the  rear,  and  a  depth  of  69  ft.  on  Boyleston-street,  while  the 
depih  is  62  ft.  on  the  other  side.    There  were  breaks  on  both 
the  rear  and  side.    The  Boyleston-street  front  was  snpported 
on  eight  granité  colnmns  12  ft.  high  ;  tbe  Tremont-street  front 
parttj  on  two  similar  colamns,  while  the  remainder  was  bailt 
Qp   of  rongh  block  granité,  filled  in  with  chipstone,  and  so 
poorly  oonstmoted  that  it  had  to  be  tied  together  with  iron 
Toda  and  timbers.     Some  of  the  walls  were  cracked  owîng  to 
the   bnilding  haying  settled  after  its  cqnstraction,  and  paper 
wsks  pasted  over  thèse  cracks  to  see  if  they  increased  daring  tbe 
remoral  ;  but  no  change  eoald  be  discorered.    The  honse  is 
wiTen  stories  high  above  the  basement  ;  tbe  total  beight  above 
the  tramways  on  which  it  was  moTed  being  96  ft.,  while  its 
weight  was  eetimated  at  5,000  tons,  exdasive  of  the  farnitare 
ntd  other  articles  that  remained  inside  dnring  the  removal. 
The  shops  and  offices  on  the  first  floor,  and  several  saites  of 


apartments  above,  were  oocnpied  at  the  time,  the  occapanis 
being  andistarbed,  and  the  water,  gas,  and  other  pipes  being 
kept  in  working  order  by  tbe  nse  of  flexible  tubes.  The  pre* 
parations  for  the  removal  began  Jane  1,  models  and  plans  of 
the  bailding  having  previoasly  been  made  to  gnide  tbe  work. 
The  basement  was  deared  of  ail  the  woodea  partition  walls 
and  excavated  to  the  level  of  the  foandatioas.  The  bailding 
was  to  be  moved  westerly  aboat  14  ft.,  and,  accordingly,  heavy 
block  granité  levellers  were  laid  westerly  from  each  of  the  walls 
and  brick  partitions  for  a  distance  of  14  ft.,  and  siroilar  levellers 
every  4ft.  between,  to  receive  the  walls  ranning  north  and 
sontb  as  the  bailding  progressed.  This  made  foar  rows  of 
eighteen  traverses  each,  ail  laid  solid  in  cément,  tboroaghly 
rammed  down  to  avoid  danger  from  settling,  as  they  bore  the 
great  weight  passing  over.  The  traverses  ander  the  front  piers 
were  6  ft.  wide  (the  piers  being  4  fb.  and  3  ft.  wide)  and  the 
others  3  fb.  wide  ;  while  they  were  sank  3  fb.  below  the  level  of 
the  foandations.  On  the  top  of  the  granité  a  brick  wall  was 
laid  20  in.  wide  in  cernent,  exoepting  nnder  the  piers,  where 
flagstones  and  slate  were  laid.  On  the  top  of  this  iron  rails 
were  laid,  there  being  fonr  on  each  traverse,  from  3  to  d|  in. 
wide  and  i  in.  thick.  They  were  imbedded  in  oement  and  made 
perfectly  level,  while  eight  rails  were  laid  nnder  the  front  piers. 
In  addition,  nnder  the  rongh  granité  wall  before  mentioned,  on 
the  Tremont-street  front,  there  were  greased  ways  to  assist  its 
transit. 

The  bailding  had  to  be  moved  in  a  straight  line  with  tbe 
Boyleston-street  wall,  and  the  traverses  were  conseqaently  laid 
parallel  to  it.  BoUers  1^  in.  in  diameter  were  laid  1  in.  apart 
ander  each  wall,  and  were  placed  at  right  angles  to  Boyleston- 
street,  while  a  sqnare  pièce  of  hard  wood  was  ptît  between  each 
two  rollers  to  act  as  a  gàide,  and  to  aid  in  replacing  them 
when  they  came  ont  behind  as  the  bailding  moved  forward. 
Over  the  rollers  were  placed  similar  iron  rails  to  those  be* 
neath  ;  and  over  thèse  flagstones,  thoronghly  wedged  with  slate 
and  pointed  with  cément,  to  bear  the  weight  of  the  walls  above. 
There  was  great  tronble  and  danger  in  getting  the  traverses 
and  rollers  in  position  nnder  the  piers,  bat  it  was  snccessfally 
accomplîshed.  To  hold  the  lower  part  of  the  bailding  together 
as  compactiy  as  possible,  so  that  the  power  when  applied  to 
the  exterior  shonld  operate  eqaally  on  the  interior  walls,  tim* 
bers  8  in.  sqaare  were  placed  on  each  side  of  tbe  walls 
croBsing  the  line  of  motion,  while  over  each  of  the  traverses 
similar  timbers  were  placed  in  the  line  of  motion  and  wedged 
between  the  others.  To  prevent  the  wedging  process  from 
spreading  the  walls,  iron  rods  were  nsed  to  tie  the  walls  to« 
gether.  Thèse  arrangements  made  the  lower  part  of  the  bnild* 
ing  perfectly  steady.  The  power  was  to  be  applied  on  tbe 
Tremont-street  front,  and  on  the  exterior  of  the  wall  there  a 
hard  pine  timber  was  set  aboat  a  foot  above  tbe  rollers  and 
ranning  the  entire  length  of  the  bailding,  This  was  snpported 
partly  on  a  brick  wall  and  partly  on  a  framework  of  timber, 
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both  of  which  slipped  along  on  greasod  wajs.  An  excavation 
was  made,  and  against  the  bank  wall  of  the  street  S-in.  planks 
wero  set  Terticallj',  and  in  front  of  thèse  another  heavy  timber. 
Between  the  timbers  were  the  sorews  that  were  to  move  the 
building,  each  of  2  in.  diamoter  and  i-in.  pitch,  there  being 
seventj-two  screws  reqnired  to  start  the  building,  while  the 
number  was  afterwards  rednced  to  û(tj-nx,  which  were  spread 
along  the  96  il.  frontage  on  Tremont-street.  There  were  nsed 
in  preparing  for  the  removal  over  400  perches  of  granité,  3,000 
il.  of  flagging,  46,432  Ib.  of  iron,  and  49,982  ft.  of  timber.  There 
were  904  rollers,  and  the  préparations  occnpied  two  months  and 
twenty  days.  Everything  being  in  readiness  on  the  morning 
of  Aagust  21,  a  man  was  staUoned  at  every  fonr  screws,  and 
twenty  men  along  the  Unes  of  the  Yarions  walls  to  watch  the 
rollers  as  they  came  ont  and  replace  them  in  front,  thèse 
changes  having  to  be  made  every  2  in.  that  the  building  moved. 
At  a  signal  from  the  snperintendent  every  man  at  the  screws 
made  one  qnarter  tnrn,  which  carried  the  hôtel  westward  one* 
eighth  of  an  inch.  The  average  speed  was  an  inch  in  five 
minutes,  while  the  greatest  speed  was  2  in.  in  fonr  minutes. 
The  screws  were  21  in.  long,  and  it  took  abont  one  honr  and 
three-qnarters  to  move  the  length  of  the  screws,  when  the  work 
had  to  be  suspended  to  rearrange  the  screws  and  blocking.  The 
first  day  the  bouse  was  moved  about  3  ft,  the  second  day  5  fl., 
ihe  third  day  8  fl.  10  in.,  and  the  fourth  day  2  ft.,  the  whole 
distance  (13  fb.  10  in.)  being  completed  on  the  morning  of 
Aagust  25,  while  the  actual  time  of  moving  was  thirteen  hours 
and  forty  minutes.  After  the  building  was  in  its  destined  place 
tlie  braces  and  ties  were  cleared  away,  the  traverses  not  sup* 
porting  the  walls  taken  np,  and  such  of  the  rollers  as  were 
loose  taken  out,  while  sach  as  were  left  were  firmly  cemented 
as  part  of  the  new  foundation.  The  entire  cost  was  $30,000  in 
currency.  Larger  buildings  hâve  been  raised  in  this  conntry, 
but  nevor  so  large  a  one  removed,  and  thousands  of  peoplo 
watch ed  the  curions  opération. — Times. 


HOW  TBAINS  ABB    WORKBD    BY  TBLEGBAPHIO 

8IGNALS  IN  AMEBIOA. 

|HB  importance  of  the  telegraph  in  connection  with 
railways  was  recognized  many  years  ago  ;  but  the 
ârst  practical  application  of  télégraphie  signais  in 
moving  trains  was  made  on  the  Erie  Une  in  1850. 
Frevions  to  that  time,  locomotive  engineers  and  conductors 
were  distrustful,  and  there  are  several  instances  on  record  of 
their  positive  refusai  to  obey  télégraphie  orders,  especially 
when  their  trains  were  directed  to  proceed  beyond  stations,  to 
meet  and  pass  trains  going  in  opposite  directions,  except  in 
cases  where  such  orders  were  plainly  expressed  in  printed  orders 
upon  their  regular  time-tables.  In  1850,  however,  when  the 
Erie  road  had  but  a  single  track  between  Piermont  and  Elmira, 
it  was  plainly  demonstrated  to  the  superintendent  (the  late 
Charles  Minot)  that  the  telegraph  wonld  be  a  great  assistance 
to  the  road,  and  it  became  plainly  évident  that  the  télé- 
graphie service  must  eventually  be  adopted  upon  ail  main  trunk- 
lines. 

When  the  first  télégraphie  message  was  sent  over  the  Erie 
wires  a  train  filled  with  western-bon nd  passengers  was  lying  at 
Turner's  Station,  awaiting  the  arrivai  of  an  eastern-bound 
train,  which,  by  the  time-table,  should  meet  and  pass  at  that 
point;  but,  owing  to  an  accident  200  miles  west,  it  could  not 
possibly  arrive  nntil  five  or  six  hours  later.  Mr.  Minot  was  a 
passenger  upon  the  train  lying  at  Turner's.  He  immediately 
decided  to  test  the  accnracy  of  the  telegraph,  and  make  a 
beginning  of  the  plan  of  ordering  trains  to  proceed  to  points 
fnrther  in  advance,  and  not  farther  delay  the  stationary  train 
when  the  track  was  known  to  be  clear  as  far  as  Fort  Jervis,  a 
distance  of  150  miles  further  west.  Orders  were  accordingly 
sent  over  the  wire  to  the  station  agent  at  Port  Jervis  to  hold 


ail  casterly-bound  trains  nntil  the  arrivai  of  the  western  train. 
This  order  was  given  in  order  to  make  ail  safe,  and  prevent  a 
collision  in  case  the  former  should  arrive  at  Port  Jervis  before 
the  latter.  An  auswer  was  immediately  given  by  the  station 
agent,  annonncing  that  he  fuUy  nnderstood  the  order,  and 
would  do  as  direotsd.  AU  appeared  safe,  and  the  engineer  was 
ordered  to  start  west  ;  bnt,  to  the  astonishment  of  Mr.  Minot, 
he  positively  refnsed  to  move  the  train  from  Turner's  npon  any 
such  arrangement.  Mr.  Minot  immediately  mounted  the  loco- 
motive, pulled  out  the  throttle-valve,  and  ran  the  train  himself, 
assisted  by  the  fireman,  and  reached  Port  Jervis  acoording  to 
programme. 

The  ice  was  broken,  and  since  that  time  the  telegraph  bas 
been  acknowledged  as  a  positive  necessity  on  ail  long  railroad 
Unes  in  this  conntry.  The  form  of  giving  the  necessary  direc- 
tions, however,  bas  been  somewhat  changed  ;  and  now  the 
conductors  and  engineers  of  each  train  who  reçoive  télégraphie 
directions  are  telegraphed  the  name  of  the  particular  point  at 
which  they  are  to  meet,  and  answers  are  reqnired  from  them  to 
ascertain  whether  they  nnderstood  orders,  before  any  movement 
is  made. 

The  following  is  the  form  of  message  reqnired  to  be  sent  and 
received  : — 

'*  By  telegraph  from  station  to  condootor  and  engineer  s 

You  will  nm  to  »-^— >  station  regardless   of   train   nnmbor  . 

31.  Dospatohes." 

The  numerical  abbreviation  means  "How  do  y  ou  nnder- 
sUnd  P  " 

The  answer  to  this  despatch  must  read  as  follows  : — 


"  32.     (I  nndoratani  I  am  to)  mn  to 
train  nnmbor . 


station  regardlesss  of 

Engineer. 

Contraotor." 


Upon  receiving  the  announcement  from  the  receiving  operator 
that  ail  is  right,  the  trains  are  started  without  further  orders. 

AU  spécial  orders  for  the  movement  of  trains  are  reqnired  to 
be  oommnnicated  in  writing,  and  extraordinary  précautions  are 
taken  against  the  possibility  of  misunderstanding  directions. 
Not  more  than  one  person  on  a  division  at  the  same  time  bas 
power  to  issue  train-orders.  The  telegraph  operator  is  reqnired 
to  read  the  messages  aloud,  in  the  hearing  of  the  conductor 
and  engineer  addressed.  Trains  when  in  motion  must  approach 
stopping-places  in  the  supposition  that  another  train  is  there 
to  be  met.  Whenever  a  passenger-train  reçoives  orders  to 
meet  and  pass  a  freight- train  at  a  spécifie  station,  the  con- 
ductor must  not  le%ve  the  dépôt  until  notice  is  received  from 
the  conductor  that  bis  train  is  safe  upon  the  side-track,  out  of 
the  way. 

No  orders  are  given  to  move  a  slow  train  in  the  same  direc- 
tion, on  the  tinte,  and  ahead  of  a  faster  train,  nnless  it  bas 
started — if  a  passenger  train — at  least  ten  minutes;  and  if 
freight,  not  less  than  twenty-five  minutes  in  advance  of  the 
time  the  faster  train  may  be  reasonably  expected  to  arrive  at 
the  station  from  which  the  slow  train  is  first  started.  In  cases 
where  a  slow  train  is  moved  by  telegraph  tho  following  form 
of  order  is  given  to  the  conductor  of  said  train  : — 


(I 


To 


Conductor  and Engiiieer  : 


Ton  will  mn  ahead  of  train  No.  — ,  to 


station,  conditioned 


as  follows:  Should  you  from  any  cause  be  miable  to  make  your 
running  time,  you  mast  as  soon  as  you  disoover  suoh  to  be  the  case 
leaye  yoor  flagman  to  warn  the  following  train  in  adranoo  of  which 
you  arc  rnnning,  and  report  yonr  arrivai  at  the  noxt  telegraph 
station,  31." 

In  case  of  an  accident  where  orders  cannot  be  obtained  by 
telegraph,  the  station  agent  bas  power  to  stop  trains.  The 
speed  of  live-stock  and  freight  trains  is  restricted  to  eighteen 
miles  an  hour;  and  extra  freight  trains,  commonly  caUed 
**  wild  cats,"  which  bave  no  time  upon  the  regular  table,  are 
not  permitted  to  attain  a  higher  rate  of  speed  than  fifleeo. 
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Coal  ixainB*  time  averagea  twelve  miles  an  honr.  The  latter 
cars  beiiig  very  ligbt,  cannot  be  kept  npon  ibe  track  at  a  bigb 
rate  of  speed. 

Manj  of  tbeee  ordera  and  forma  originated  witb  Col.  D. 
G.  McCallam»  formerlj  Bnperintendent  of  tbe  Erie  road,  and 
daring  tbe  late  war  were  in  gênerai  nse  wbile  be  was  military 
soperintendent  of  ail  tbe  railroade  in  tbe  United  States.  Yast 
armies  were  moved  in  tbis  waj  in  a  verj  snceessfol  manner. 

A  ebronometer  in  tbe  principal  dépôt  is  tbe  standard  time 
of  tbe  road,  and  tbe  time  is  tefeprapbed  to  ail  stations  at  pre- 
ciselj  twelve  o'clock  eacb  day.  Fresb  engines  and  men  are 
attacbed  to  ail  tbrongb  trains  at  tbe  end  of  eacb  division. 

Tbe  salaries  of  division  superintendents  average  $5,000  a 
year;  oondactors  and  engineers,  $100  a  montb;  of  baggage 
masters,  $75  a  montb  ;  brakemen,  $1'75  a  day  ;  telegrapbers, 
from  $60  to  $125  a  montb;  station  agents,  from  $500  to 
$2,000  a  year. — American  Evening  Post 


PUNGI  AND  DISEASB. 


|E  believe  we  are  correct  in  attribating  tbe  following 
very  important  remarks  to  tbe  aatborsbip  of  tbe 
Bev.  M.  J.  Berkeley,  oar  most  eroinent  Britisth 
fangologist  : — 

One  of  tbe  most  interesting  parts  of  tbe  reports  on  tbe 
dîfleases  of  cattlo  in  tbe  United  States,  and  more  especially  on 
tbe  lang  plsgne  and  periodio  fewer,  is  tbat  wbicb  contains  tbe 
a&oonnt  of  tbe  investigations  wbicb  were  made  witb  a  view  to 
ascertain  if  possible  wbetber  tbere  is  any  reason  to  believe  tbat 
parasitic  growtbs  in  tbe  blood  or  elsewhero  bave  anytbing  to 
do  vritb  tbe  malady.  Mr.  H.  W.  Bavenel,  wbo  bas  poblisbed 
several  volumes  of  dried  spécimens  iUastrative  of  tbe  Fangi  of 
Oarolina,  undertook  to  examine  tbose  of  Texas,  wbile  Dr.  Bil- 
linga  and  Brevet-Major  Cnrtis  applied  tbemselves  more  imme- 
diately  to  tbe  examination  of  tbe  flnids  of  diseased  cattle  witb 
référence  to  tbe  présence  of  cryptogamic  growtbs.  After  ail 
tbat  bas  been  said  as  totbe  fungoas  origin  of  cbolera,^  and  the 
confident  assertion  by  Dr.  Hallier  tbat  eacb  form  of  fever  bas 
its  own  speciâc  cryptogam,  tbis  became  a  necessary,  and,  in  îts 
gênerai  bearing,  a  very  important  object  of  inqniry.  The 
exanainations,  wbicb  were  oarefnlly  condocted,  do  not  give  the 
very  sligbtest  reason  for  snpposing  tbat  tbere  is  any  trutb  in 
tbe  Bopposition.  It  may  be  perfectly  tme  tbat  minote  bodies 
known  under  tbe  name  of  Micrococci  and  Bacteria  may  be  pre- 
sent  even  in  tbe  flnids  of  npparently  bealthy  individnals,  bot  oar 
antbora  say  expressly — '*  In  a  gênerai  way  it  may  be  stated  tbat 
ail  abnormal  appearances  observed  in  tbe  il  nids  examîned  were 
ancb  as  migbt  be  attribnted  to  putréfaction.  Altbongb 
mnch  remaina  to  be  leamed  aa  to  tbe  oanaea  and  natnre  of  tbis 
proceas,  tbe  tendency  of  modem  science  is  to  class  it  as  a 
apeciea  of  fermentation,  wbicb  ïnay  be  defined  aa  a  particular 
mode  of  décomposition  of  organized  bodie»,  accompauied  by 
tbe  growtb  of  cells  of  a  fnngoid  obaracter,  snpposed  to  be  active 
agents  in  tbe  process." 

Tbe  fnngi  wbicb  were  generated  in  tbe  fluids  were  tbe  oom* 
mon  forms  wbicb  occnr  generally  in  decomposing  flnids,  jind  as 
regards  tbe  more  minnte  bodies  above  roentioned  their  natnre 
ia  not  at  présent  acenrately  known.  It  is  tme  Mr.  Bavenel 
informed  ns  tbat  Dr.  Hallier  raised  from  tbe  blood  and  bile  of 
diseased  animais  an  organism  wbicb  be  calls  Coniothecium 
stUeêianwn,  of  wbicb  be  say  s,  "  Perbaps  y  on  may  sncceed  in 
findÎDg  ont  tbe  places  wbere  tbe  Coniotbecinm  grows  in 
natnre.  At  ail  events,  it  is  a  parasitic  fangns  growing  on 
planta,  and  to  be  looked  for  in  tbe  food  of  tbe  wild  bnllocks." 
Tbis  is,  bowever,  jomping  to  a  conclusion  in  tbe  same  way  as 


be  did  witb  respect  to  tbe  snpposed  origin  of  choiera  from  a 
fungns  derived  from  rice-plants  ;  and,  afber  ail,  tbe  snpposed 
Coniothecium  may  merely  be  a  form  of  some  of  tbe  oommon 
moulds,  and  may  bave  as  little  to  do  witb  tbe  genns  as  tbe 
mnch  talked-of  Urocystns  bad  witb  respect  to  tbe  Uroeystua 
occulta  of  Babenborst. 

We  feel  very  tbankfnl  to  Dr.  Billings  and  bis  coUeagues  for 
their  patient  investigation,  as  it  is  highly  important  tbat  atten- 
tion shonld  not  be  drawn  off  from  more  rational  views  by  mère 
fanciful  notions.  The  following  observations  are  worthy  of 
attention  : — 

**  It  seems  probable,  in  view  of  tbe  resnlts  of  tbe  above  expé- 
rimente, tbat  some  of  the  Bacteria  and  Micrococcns  germs  are 
really  fungoid  in  cbaracter,  and  capable  of  development  into 
bigher  forms. 

"  If  the  above- expressed  view  of  tbe  natnre  of  thèse  bodies 
be  accepted  as  probable,  tbe  resnlts  of  the  culture  expérimente 
witb  fluids  of  disease  and  bealthy  animais  can  readily  be  under- 
stood.  In  raany  animais,  wbetber  bealthy  or  diseaaed,  tbere 
are  no  fangus  germs  in  tbe  blood.  We  bave  kept  vacuam- 
tnbes  of  blood  for  four  months,  and  at  the  end  of  tbat  Urne  the 
contents  were  perfectly  normal.  In  other  animais  tbere  are 
probably  germs  in  the  blood  during  life,  as  sbown  by  tbe  fact 
that  in  vacunm -tubes  filled  from  them  tbe  blood  putrefied,  and 
tbe  usoal  mycoderms  developed.  But  tbat  thèse  germs  can 
develop  and  multiply,  without  dead  organic  material  as  a  pabn- 
Inm,  is  very  doubtful. 

"  As  was  stated  at  the  beginning,  onr  object  was  to  détermine 
the  présence,  and  as  far  as  possible  the  nature,  of  thèse  germs. 
The  qnery  as  to  the  connection  between  them  and  disease, 
wbetber  tbey  shonld  be  considered  as  spécifie  causes  of  the 
disease  or  as  carriers  of  contagion,  or  as  the  signs  of  the  destruc- 
tion of  vitality  of  a  part  of  the  flnid  or  tissues  in  wbicb  they  are 
found,  said  destraction  being  due  to  some  other  cause,  is  one  of 
great  interest,  for  the  answering  of  wbicb,  bowever,  the 
lancet  and  injection  tube  will  probably  be  far  more  efficaoious 
than  the  microscope  and  '  culture  apparatus.'  " — Oardenere* 
Chfonicle, 


1  In  «Ittter  jutt  rcotivad  fnm  VMtnt,  whtf  ezp«iimeiJi  with  r^fnvBca  to 
the  fie*>pkat  ha^  hmn  auda  a»  oar  tagcettioD,  tboio  w  tbo  pawvgo  :— "  Tbo  tico 
fr««  apKadioly.  I  watcbed  it  dailT,  and  tbroogboat  iba  whol*  of  tbo  tima  tbat 
ebolara  «••  praaant,  and  not  a  riagla  ftingaa  ooud  I  flad  eitb«r  on  liTÎng  or  drad 
laaircap  or  on  tbo  Mad  or  bnak." 


NOTES  ON  THB  "  DOGWOOD  "  OF  GUNPO WDBB 

MANUFACTUBBBS. 

BY  lOU  M'KAB, 

Royal  Botanxe  Oa/rdem,  Sdinhurgh, 

N  a  letter,  Mr.  Qeorge  E.  Frère,  Boydon  Hall,  Diss, 
remarks — "  Are  you  aware  that  tbe  wood  wbicb  is 
called  '  Dogwood  '  at  tbe  gunpowder  works,  and  used 
in  the  manufacture  of  tbe  finer  kinds  of  powder  for 
small  arms  and  fowling-pieces,  is  not  Comtia  aanguinea,  but 
Bhamntia  frangiila,  and  tbat  tbe  main  supply  of  it  is  imported 
into  tbis  country  from  Belgium  and  PrussiaP  This  last» 
mentioned  circnmstance  makes  me  tbink  tbe  B.frangula  ought 
to  be  more  frequently  cultivated  in  England,  for  it  is  quite  ont 
of  cbaracter  tbat  tbe  nation  shonld  be  dépendent  on  foreigner 
for  tbe  supply  of  an  important  material  of  defence.  Failing  to 
procure  plants  from  the  Englisb  nurseries,  I  looked  into  tbe 
catalogues  of  the  Edinbnrgb  nurseiymen,  and  I  find  tbe  Messrs. 
Lawson  quota  it  amongst  ornemental  treee  and  sbrubs,  at  Is. 
to  3s.  6d.  eacb,  while  Beids,  of  Aberdeen,  do  not  mention  it  at 
ail.  Of  course  tbere  is  no  plànting  it  by  tbe  aore  at  Lawson's 
price. 

'*  If  you  bave  any  means,  by  labelling  tbe  Bhammu  frangula 
in  tbe  Edinbnrgb  Botanic  Garden,  or  otherwise,  of  informing 
the  public  tbat  it  is  tbe  dogwood  of  gunpowder  makers,  you 
will  be  doing  a  national  benefit  thereby  ;  and  perbaps  nursery- 
men  may  then  tum  their  attention  to  its  cultirntion  for  oop- 
picc  wood." 

The  notice  of  Mr.  Frère  on  tbe  use  of  tbe  Bhamnuê  fiangula, 
or  aider  buckthorn,  os  it  is  called,  in  tbe  manufacture  of  tbe 
finer  kinds  of  gurpowdir,  is  not  new,  bavîng  been  already 
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noticed  by  several  old  antbors.  It  is,  however,  a  most  im- 
portant subjeot,  and  one  wortbj  of  tbe  attention  both  of  nursery- 
xnen  and  arboricnltarîsts.  This  species  of  Backthorn  is  a  tree 
resembling  in  babit  Bome  plants  of  tbe  common  wbite  bawtbom. 
It  is  of  easy  cnltivation,  botb  in  ligbt  and  beavy  soils,  and  by 
a  little  attention  conld  soon  be  got  in  large  qaantities.  It  pro- 
dnces  abnndance  of  fruit,  wbich  ripens  freely  in  favonrable 
seasons.  It  conld  easily  be  cultiTated  in  hedge-rows,  or  used 
to  form  bedges,  as  it  bears  cntting-in  remarkably  well.  It 
could  also  be  planted  with  great  advantage  on  many  railway 
embankments,  botb  in  England  and  in  Scotland  ;  witb  a  little 
care  after  planting  it  would  sncceed  well.  In  sucb  places  it 
would  sDStain  no  injary  from  engine-sparks. 

Tbe  snbject  of  nsing  cbarooal-prodncing  plants  for  gun- 
powder  pnrposes  is  a  most  important  one,  and  one  wbicb  tbe 
Higbland  and  Arboricnltural  Societies  sboold  keep  prominently 
forward  for  prize  papers,  in  order  tbat  it  may  be  fally  investi- 
gated. 

Tbe  genns  Bbamnus  now  numbers  abont  twenty-six  différent 
species  and  varieties,  and  ail  are  probably  snited  for  gnnpowder 
cbarcoal.  A  few  of  tbe  species  are  sub-tropioal,  some  are 
natives  of  Kortb  America,  others  of  Spain,  Switzerland,  and 
tbe  Bonth  of  Europe,  wbile  Bliamnua  frangula  and  E.  cathar- 
ficus,  althougb  Continental  species,  are  likewise  oonsidered  as 
natives  of  Britain. 

Dr.  F.  Bucbanan  Wbite  bas  recently  discovered  tbe  Bkamnus 
frauQula  in  tbe  parisb  of  Contin,  Boss-sbire,  be  says — "The 
plants  (of  wbose  number  I  cannot,  owing  to  tbe  dense  growtb 
of  other  bushes,  speak  with  certainty)  were  in  well-establisbcd 
busbes,  about  4  ft.  in  beigbt,  iiowering  freely,  and  growing  in 
a  marsby  ground.  Its  associâtes  were  ail  native  plants — aider, 
wiUow,  btrcb,  sweet  gale,  common  beather,  &c."  This  circum- 
stance  sbows  that  there  is  no  limit  in  Britain  to  its  cultivation, 
if  parties  feel  inclined  to  grow  it  for  profit. 

It  is  not  improbable  tbat  many  otber  gênera  of  sbrnbby 
plants  are  capable  of  prodacing  a  fine  qnality  of  cbarcoal  as  well 
as  tbe  common  aider,  tbe  aider  bucktborn  and  dogwood,  ail 
now  in  use.  Expérimente  could  be  made  on  tbe  following 
Britisb  woods  (if  tbey  bave  not  àlready  been  tried)  : — ^Tbe  sea 
bucktborn,  oommon  maple,  wbite  bawtbom,  rowan-tree,  blad- 
der  nut,  spindle-tree,  barberry,  guelder  rose,  wayfaring-tree  ; 
also  tbe  bazel,  biroh,  bornbeam,  black  sloe,  furze,  broom,  or 
even  tbe  ivy,  wbich,  in  many  districts,  is  injuring  our  forest 
trees  to  a  great  extent,  likewise  several  exotîc  sbrubs  and  trees, 
now  largely  caltivated  in  this  country. 

Experiments  could  also  be  made  witb  dried  roots  of  many  of 
our  forest  trees.  After  felling,  such  roots  are  generally  left  in 
tbe  ground  to  rot,  and  are  often  very  troublesome.  If  any,  or 
ail,  conld  be  turned  to  account  for  producing  a  useful  cbarcoal, 
it  would  bold  out  an  inducement  to  remove  them  from  tbe 
ground,  wbich  could  then  be  nsed  for  planting,  or  for  agricul- 
tural  purposes. 

The  bigh  price  wbich  tbe  vvood  and  branches  of  tbe  Bhamîiua 
frangula  bring  in  tbe  Britisb  market — £10  to  £14  a  ton — is 
certainly  an  indacement  for  landholders  to  tum  their  attention 
to  tbe  cultivation  of  the  aider  bucktborn,  dogwood,  or  any 
other  trees  and  sbrubs  found  best  calculated  for  producing  tbe 
finer  kinds  of  cbarcoal.  The  dry  bucktborn  branches  are  sent 
from  the  Continent  in  the  form  of  compressed  faggots,  and 
peeled  previous  to  being  charred. 

Since  the  above  was  written,  I  bave  received,  throngh  tbe 
kindness  of  Mr.  F.  S.  Bobertson,  a  sample  of  tbe  gunpowder- 
wood  from  tbe  Eoslin  Mills,  with  the  following  letter  from 
Messrs.  Huy,  Merricks,  à  Co.  : — "  We  bave  pleasure  in  send- 
ing  yon  a  sample  of  the  dogwood  we  use  hère  in  the  manufac- 
ture of  gnnpowder.  The  sample  sent  is  of  English  growtb, 
in  the  oounty  of  Sussex,  and  the  price  Taries  from  £10  to 
£14  per  ton,  according  to  qnality.  We  require  ail  peeled 
nnd  paoked  into  bundies  of  100  pièces  in  each.  Tbe  wood 
Is  out  generally  in  May  and  June." 

The  Bpecimen  sent  from  tbe  Boslin  Mills  was  subjeoted  to  A 


microsoopio  examination,  with  récent  woods  of  backthorn  and 
dogwood,  and  turns  out  to  be  the  true  aider  bnokthom 
{EhamniLB  frangula).  Besides  structure,  it  can  readily  be  dis- 
tinguiabed,  both  in  tho  fresh  and  dried  state,  from  the  dog- 
wood (Cornus  sanguinea)  by  tuming  yellow  immediately  on 
being  moistened,  wbich  is  not  the  ease  with  dogwood.  If  dog- 
wood is  really  a  charooal-producing  sbrub,  no  plant  oould  be 
so  easily  grown,  as  cnttings  can  be  got  in  quantity.  They 
will  soon  strike  root,  and  grow  as  free  as  a  red  or  black 
currant. 

The  misnomer  of  dogwood  for  aider  bucktborn  ought  to  be 
oorreoted  by  ail  powder  manufacturers,  as  it  is  apt  to  lead  to 
unpleasant  conséquences,  by  parties  growing  and  supplying 
the  true  dogwood,  and  aflerwaids  refused  by  manufacturers  as 
not  being  the  dogwood  reqnired  by  them. — The  Farmer, 


ON  MANGANESE  AND  SOME  OF  ITS  COMPOUNDS 

BT  FBOPSfiSOB  CHABLIS  A.  JOY. 

In  Two  Pabts. — Pabt  I. 

is  diffionlt  to  trace  theorigin  of  the  word  manganèse. 
The  ores  containing  it  were  varionsly  styled  female 
magnats,  black  magnesia,  alabandious,  from  the  city 
of  Alabanda,  mangadesum  by  the  glass  makers,  and 
later  manganesinm,  and  finally  manganèse.  But  notwith- 
standing  the  antiquity  of  the  name,  it  is  safe  to  say  that  even 
at  the  présent  time  very  little  is  known  about  the  properties  of 
the  métal,  and  it  is  for  this  reason  that  we  bave  chosen  to 
speak  of  it,  in  order  to  put  together  for  oonvenience  of  référ- 
ence the  varions  méthode  of  its  préparation,  and  the  proper- 
ties of  the  métal  as  accepted  by  the  best  authorities. 

For  a  long  time  iron  and  manganèse  were  oonfounded  toge* 
ther,  but  after  the  Swedish  chemist,  Gkihn,  proved  the  existence 
of  a  new  substance  in  the  minerai  pyrolusite,  the  analogy 
between  the  new  métal,  manganèse,  and  the  old  métal,  iron,  at 
once  suggested  that  the  former  oould  be  reduced  in  the  same 
way  as  the  latter. 

The  oxide  of  manganèse  was  heated  with  cbarcoal,  and  a 
complète  réduction  followed.  The  beat  reqnired  was  the  same 
as  that  for  the  réduction  of  iron.  The  métal  obtained  in  this 
way,  like  pig  iron,  was  found  to  contain  considérable  silicium 
and  Carbon,  and  to  be  very  brittle.  Whether  it  could  be  made 
malléable  by  buming  off  the  oarbon  and  sqneezing  ont  the 
silicium  in  a  puddling  fumace  bas  never  been  asoertained,  as 
no  one  bas  ever  mannfaotnred  snfficient  metallic  manganèse  to 
make  the  trial.  If  the  first  chemist  who  reduced  an  oance  of 
iron  from  tbe  oxide  by  means  of  cbarcoal  oould  see  to  what 
uses  the  brittle,  easily  rusting,  unmalleable  métal  as  described 
by  him,  is  now  f^plied,  he  would  be  slightly  surprised,  for  in 
small  qaantities,  or  in  the  form  of  powder,  every  ohemist  would 
be  forced  to  say  that  iron  would  bave  to  be  kept  hermetically 
sealed,  or  protected  by  naphtha  from  the  action  of  the  air.  It 
may  be  that  manganèse  in  larger  quantities  and  properly 
refined,  purified,  and  annealed,  would  be  capable  of  being  ham- 
mered  into  thin  foil,  or  drawn  into  fine  wire,  but  at  présent  we 
bave  no  positive  knovledge  on  the  subjeot. 

Another  method  for  the  réduction  of  manganèse  is  to  fuse 
the  chloride  with  an  equal  weight  of  fluor  spar,  and  one-fifih  its 
weight  of  metallic  sodium.  When  obtained  in  this  way  it  has 
the  oolour  of  cast-iron  ;  is  very  brittle  and  very  hard.  It  will 
take  a  fine  polish,  cannot  be  scratched  by  a  file,  oute  glass 
easily,  does  not  change  in  moist  air,  is  not  attracted  by  a 
magnet,  and  has  no  effect  npon  tbe  magnetic  nee^e  ;  it  cannot 
be  wrought,  but  can  be  cast  the  same  as  iron,  and  its  spécifie 
gravity  when  prepared  in  this  way  is  716. 

This  method  bas  beau  severely  criticised  by  our  best  chemists, 
and  it  has  been  objected  t^at  the  métal  obtained  was  in  no  way 
pure,  and  ought  not  to  be  iMH)0|>irà  1^  di8C)<»i>^g  the  true  pro? 
porties  of  manganèse. 
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Derille  fased  the  métal  to  a  crjetalliiie  mass,  the  powder  of 
wbich  deoompoBed  water  rapidlj  ;  ils  colonr  verj  mnch  re- 
Bombled  that  of  bismuth.  The  flaoride  of  manganèse  h  as  been 
rednced  bj  metallic  sodiam,  and  we  hâve  onraeWes  redaced  the 
amalgam  of  manganèse  to  a  fine  powder,  bat  were  nnsoooessfnl 
in  fusîng  it  to  a  bntton. 

Some  anthorities  say  that  metallic  manganèse  décomposes 
water  at  ordinary  température  ;  that  its  colonr  is  reddish  white  ; 
that  it  ozidizes  in  the  air,  and  mnst  therefore  be  kept  nnder 
naphtha  the  same  as  potassiam  and  sodinm  ;  that  it  is  slightly 
magnetic,  and  that  it  readilj  combines  with  silicium  and  carbon, 
and  ihat  its  spécifie  gravity  is  8. 

The  métal  is  said  to  be  easily  attacked  bj  acids.  In  référence 
to  the  allojs  of  manganèse,  not  so  much  is  known  as  could  be 
desired.  Its  effect  npon  iron  is,  however,  becoming  more 
familiar,  and  bas  been  made  the  basis  of  several  patents.  In 
ihis  oountry,  especially,  the  use  of  franklinite  iron,  containing 
a  large  proportion  of  manganèse,  is  well  understood,  and  the 
iron  pToduced  is  valnablé  for  many  purposes.  In  England 
there  are  thirty-siz  patents  involving  the  use  of  manganèse  in 
iron  and  steel,  the  earliest  of  which  was  taken  ont  in  1799. 

Dr.  Prieger,  of  Bonn,  bas  prepared  alloys  of  manganèse  and 
iron,  and  manganèse  and  copper.  An  intimate  mixture  of  black 
oxide  of  manganèse,  powdered  charcoal,  and  iron  filings  or 
tumings,  is  made  in  a  black-lead  crucible  holding  thirty  to 
fifty  pounds.  A  coverîng  is  made  of  charcoal,  fluor  spar,  and 
common  sait,  and  the  contents  of  the  crucible  ezposed  for 
lereral  hours  to  a  white  beat.  On  breaking  the  crucible,  the 
alloy  of  manganèse  and  iron  will  be  found  as  a  perfectiy  homo- 
geneous  bntton.  Two  équivalents  of  manganèse  and  one  équi- 
valent of  iron,  afford  an  alloy  containing  thirty-siz  per  cent,  of 
manganèse;  four  of  manganèse  and  one  of  iron  give  about 
eîghty  per  cent,  of  manganèse.  Both  alloys  are  barder  than 
the  hardest  steel  ;  they  are  capable  of  a  high  polish,  fuse  at  a 
red  beat,  do  not  oxidize  in  the  air,  and  only  partially  so  in  water  ; 
their  colour  is  between  that  of  steel  and  silver.  Thèse  alloys 
oould  be  nsed  for  joumal-bozes  or  bearings  of  machinery,  and 
woiild  be  useful  in  afibrding  a  method  for  the  introduction  of 
manganèse  to  iron  or  steel  castings. 

The  alloy  of  manganèse  and  copper  is  prepared  in  a  similar 
way,  and  is  very  hard.  Ils  properties  bave  not  boen  snfficiently 
stndîed  by  our  workers  in  métal,  and  it  would  seem  to  offer  a 
good  field  for  investigation.  It  will  thus  be  seen  that  our 
knowledge  of  manganèse  is  very  limited.  The  spécimen  of  the 
métal  in  the  cabinet  at  Oolumbia  Collège  is  very  hard  and 
brittle,  and  bas  a  distinctly  red  colonr.  It  bas  been  kept  in  a 
loosely  stoppered  bottle  for  several  years  without  any  signs  of 
oxidation  or  absorption  of  moisture.  It  probably  contains  somo 
otrbon  and  silioium. — Scientifie  American* 


ProiopUamio  Masses  in  the  Iiiver. — ^Two  or  three  yea»  ago 

Peremesohko    discovered    the    présence    of    masses   of   protoplasm 

in  the  spleen  of  the  embryo;   and  his  statsments  are  snpported 

1^  the  observations  of   KOlUker  and  Cohnheim   on  the  existence 

of  âmikr  masses  in  the  pnlp  of  the  spleen,  eren  in  the  adolt. 

Dr.  Schenk,  says  the   La/neet,   having   reoently  been  engaged  in 

iavestîgating  thehistoiy  of  the  devlopment   of  the  liver   in  the 

Tsbbii^   pig,  and  dog,    describes    similar    stmotnrea.    They  aro  of 

laxjl^  size,  exoeeding  by  from  two  to  four  times  the  magnitude  of  the 

onfinazy  œUular  stmotores  of  the  organ.      Ezamined  in  the  fiesh 

■tate,  thej  are  rounded,  and  genmUy,  thongh  not  always,  desUtate 

of  a  nacleos.     Plaoed  in  a  one-per-oent.  solution  of  oommon  sait,  or 

ia  iodiied  semm,  and  at  a  température  of  from  80*  to  90**  Fahr.,  they 

may  be  observed  to  protrade  rounded  processes,  and  again  retract 

them  ;  and  thèse  changes  of  f orm  are  accompanied  by  a  oertain  amonnt 

ol  locomotion.     In  préparations  hardened  in  aloohol,  they  are  sphe- 

roidal  or  oval,  sometimes  fnmished  with  prooesses.    The  protoplasm 

is  gxannhr,  and  provided  with  one  or  several  nnolei.    Dr.  Sohenk 

ptoiésseB  Ûmself  unable  to  détermine  whether  the  nnolei  only  make 

^heir  appearanoe  as  a  post-mortem  resnlt  or  whether  they  are  pioked 

ap  by  the  masses  of  protoplasm  in  their  peregrinationg.    Tbo  ezpres- 

*^  of  the  latter  view  is  iiideed  a  réaction  from  the  doctrine  carrent 

■Baie  yeais  sfaioe,  that  tiie  nooleos  was  the  essential  part  of  a  csU. 


MB.  BIGG'S  APPARATUS  FOR  ESTIMATING  THE 
DEFOBMITY  OF  THE  HUMAN  BODY. 

|HB  advances  that  bave  of  late  years  been  made  in  the 
récognition  of  the  causes  of  deformities,  and  in  the 
application  of  substitntes  for  deformed  limbs,  bave 
been  nearly  confined  to  Great  Britaîn,  and  we  may 
say  bave  almost  ail  originated  with  Mr.  Heather  Bigg,  whose 
artificial  limbs  bave  from  time  to  time  ezcited  the  wonder  of 
the  mechanician  and  the  admiration  of  the  surgeon.  That  our 
remarks  are  by  no  means  an  ezaggeration  of  the  facts  those 
who  take  up  a  volume  now  before  us'  will  soon  leam  for  them- 
selves.  In  this  book,  which  is  really  one  of  the  euriosities  of 
modem  literature,  will  be  found  an  aoconnt,  eztending  over 
nearly  700  pages,  of  what  the  ancients  attempted  in  orthopaedic 
surgery,  and  what  the  modem  science  of  orthoprazy  bas 
achieved  to  alleviate  some  of  the  most  distressing  afflictions 
which  befall  humanity.  Whether  it  be  a  lost  arm  or  leg,  a 
curved  spine,  a  deformity  from  bura  or  malformation,  a  club- 
foot  or  a  contracted  hand,  a«  fracture  or  a  dislocation,  Mr.  Bigg 
displays  equal  skill  in  devising  mechanical  appltances  for  its 
treatment  or  replacement.  And  fnrther,  we  may  observe,  that 
he  doea  so  not  merely  from  a  mechanical  point  of  view,  but 
with  a  thorough  knowledge  of  the  anatomy  of  the  bonee,  liga- 
ments, and  muscles,  and  a  keen  appréciation  of  the  beat  means 
of  utilizing  one  set  of  muscular  organs  in  the  development  of 
another  set. 

It  is  not,  however,  of  thèse  many  remarkable  appliances  for 
the  cure  of  deformity  which  are  described  in  this  work  that 
we  wish  to  treat.  We  denre  to  direct  the  attention  of  our 
readers  to  a  very  ingénions  contrivance  recently  devised  by 
Mr*  Bigg,  and  caJled  by  him  a  deformity-gauge.  This  appa- 
ratus  is  well  figured  in  the  adjoining  page  (see  p.  118),  and 
for  its  description  we  cannot  do  better  than  quote  the  very 
cl  car  account  given  in  the  Appendiz  to  Mr.  Bigg's  interesting 
volume  : — 

It  bas  hitherto  been  found  impossible  to  arrive  at  a  satis- 
factory  proof  of  the  changes  which  occur  în  a  deformity  of  the 
human  body  at  différent  stages  of  its  progress.  The  nearest 
approzimation  to  ezact  judgment  bas  been  gained  by  making 
a  careful  plaster  of  Paris  cast  of  the  affected  région,  and  com- 
paiing  it  by  measnrement  with  subséquent  models  taken  from 
time  to  time  in  the  same  material.  It  needs  very  little  argu- 
ment to  show  that  this  plan  offers  at  the  beet  but  a  very  poor 
and  inaceurate  method  of  judgment  ;  for  if  the  patient  varies 
her  position  the  least  the  plaster  cast  becomes  faulty  as  a 
means  of  comparisQu.  There  is  also  another  great  objection, 
namely,  that  in  constractîng  a  cast  it  is  easy  to  make  it 
possess  any  form  most  agreeable  to  the  notion  of  symmetry  held 
by  the  artisan  who  is  preparing  it. 

Only  one  trae  remedy  ezists  for  thèse  évident  disadvantages, 
and  that  is  the  invention  of  a  pièce  of  mechanism  which,  when 
the  patient  is  placed  before  it,  Bhall  register  of  itsélf  with  pré- 
cision every  curve,  angle,  or  other  irregularity  presented  by  the 
surface  of  the  human  form  opposed  to  it.  To  ezplain  this 
more  dearly,  I  mean  that  in  the  instance  of  a  case  of  latéral  or 
other  curvature  of  the  spine,  the  least  déviation  from  the  true 
and  symmetric  proportion  should  be  at  once  disooverable  on 
testing  it  with  the  deformity-gauge,  of  which  I  am  assuming 
the  possession.  Governed  by  thèse  impressions,  I  bave  spent  a 
very  considérable  time  in  making  expérimente  npon  the  practica- 
bility  of  achieving  with  unvarying  certainty  this  resuit  by 
means  of  a  self-registering  apparatus  which,  on  being  adjosted 
to  well-known  anatomical  points,  such  as  the  angles  of  the 
scapulœ,  crest  of  the  ilium,  or  centre  of  the  sternum,  shall 
chronîcle  at  once  every  déviation  from  normal  form  that  the 
body  bas  undergone. 

After  a  long  séries  of  trials  I  hâve  socceeded  in  inventing  an 
apparatus  by  which  the  degree  of  deformity  eau  be  most  accu* 

)  4  Mowal  of  Ortïoprar^,    Bf  Heotbsr  9i|;g,    Asicc.  la>t,  C.V.    a«0OQ4 
Bdltion.    OharohiU.    1860. 
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ratelj  meuored  and  ÎU  varietf  demonitrated.  Henoe,  if  & 
patient  be  anbmittad  to  ui  ezainination  by  it  at  regnlar  période, 
Bvoh  as  interrali  of  thrM  months,  a  carefal  and  unfailing 
record  of  every  change,  bowâver  minute,  nill  be  gaîned. 

The  oertaintj  with  nhich  this  ean  be  doue  and  the  aim- 
plîcitjr  of  ita  arrangeineiit  render  the  invention  an  invalnable 
aid  to  ever;  one  intereated  in  the  treatment  of  deformitiee;  and 
it  aleo  euablea  a  médical  man,  tha  patient,  and  her  frieuda,  to 
prnotically  Batîify  themaelvea  tbat  the  case  îe  being  aatisfac- 
torily  dealt  irith.  The  above  drairings  will  eiplain  the  in- 
vention. 

Fig.  I.— A  TepKienta  a  poliahed  oak  aeat  made  to  raiee  and 
lower  like  a  mnaic-stool. 

B  b'  are  two  vertical  roda  hioged  at  their  base  for  tbe  par- 
pose  of  accommodatîng  themselTeB  to  the  position  of  the 
patient. 

c  c",  a  syatem  of  borisontal  levers  tnade  like  a  pantagraph, 
tno  points  of  nhich  rest  opoa  the  cbeat,  and  tno  against  tbe 
iides  of  tbe  apine.  Thèse  lèvera  are  gradnated  and  engraved 
into  inohea  and  degrecs. 

D  d'  are  t«o  horizontal  disks,  with  movablo  hand,  whioL 
TPgîater  the  degrees  of  rotation  the  levers  moj  in  tbeir  adjnat- 
ment  to  Ihe  hnman  bodj  andergo. 

K,  a  padded  plate  craaped  hf  the  knecs  for  eteadjing  the 
bodj-  nbcn  the  patient  ia  sitliog. 


Fig  2. — F,  a  métal  tripod  holding  &  frame  oovered  wHh 
cartndge  paper. 

0,  a  irame  on  nhiob  the  drawing  of  the  patient'i  boây  ia 
impreased,  and  whicb  can  be  held  either  Terticallj  or  horï-  . 
zontally,  thna  admitting  of  tbe  wbole  form  of  tbe  body  beÎDg 
aocnrately  drawn. 

H  h',  two  roUer-pencUs,  wbich,  on  being  moved  along  the 
anrfaca  of  the  body,  prodace  a  connterpart  of  its  ahape  on 
the  frame  o, — one  draiving  ths  vertical  lioea,  the  other  the 
borÏEontal. 

To  bring  thia  plan  into  opération  the  patient  is  first  aeftted 
npon  tbe  atool  with  her  bneea  graaping  e.  The  two  pointa  (f 
reat  on  each  aide  of  the  cbeat,  whilat  thoae  at  c  are  made  ta 
tonoh  the  angles  of  the  acapnla.  On  the  diaka  a  b'  are 
registered  whatever  amonnt  of  rotation  the  body  présents,  and 
the  nomber  of  degreea  oan  be  read  off  at  a  glauce. 

The  lèvera  c  c*  are  so  made  as  to  eipand  laterally  at  tlie»T 
contre  and  advance  oi  retreat  horÎEontally,  by  which  arrange- 
ment tbe  moat  minute  diflereneea  of  form  are  noted  oa  tl^e 
slîding  ecalea  engraved  npon  each  of  them. 

Having  aconrately  obtained  and  read  off  the  aalient  poiaia 
of  the  diatortion,  the  patient  is  then  placed  standing  before  the 
frame  (flg.  2),  when,  by  passing  the  two  rollers  H  h'  along  tha 
Hnrfacea  of  the  bodj,  an  exact  représentation  of  its  eitêranl 
form  ia  drawn.     Fig.  3  ahows  tha  apparatns  applied  to  the 
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body  in  the  ereet  poùtioa,  the  letton  referriog  to  tlie  nme 
parti  u  in  fig«.  I  and  2. 

Tho  TMord  obtuned  in  an  tmeTring  manner  bj  thii  machine 
it  writton  down  on  printed  forma  expreaslj  prepared,  and  at 
the  expiration  of  thre«  montfaa  another  examinatîon  ia  made, 
«hen  the  inetmment  enablea  the  leaet  rariation  irhîch  haa 
ooenrrad  in  the  mean  time  ta  be  isatontlf  âieooTered.  In  the 
minatcnsn  of  ita  détail  and  nnfailiiig  accaraoy  of  ita  reenlta, 
thia  appaiatna  maj  be  coneidered  a  great  trinmph  in  ortho- 
pnctio  meohaniam,  aa  it  at  onoe  removea  tbe  diagnoaia  of  inoh 
çaaaa  frorn  the  realn  of  the  apeonlatiTe  and  nnaoand,  and  plaoM 
it  in  the  ngioa  of  prutioa)  oertaintjr. 

I  maj  mention,  ae  aa  example  of  tbe  ezaotneaa  of  thia 
■PplianM  in  ita  praeticol  demonatratian  of  deformity,  that  npon 
TMntIjr  placing  a  jonng  ladjr  of  fifl«en  jean  of  âge  before  it 
«ho  hâd  been  anooeaafallj  treatad  for  latéral  onrrature,  and 
^B  bodj  reatored  to  ench  B;^metrioal  proportion  that  the  eje 
"'^  to  deteet  anj  dïfferenoe  in  ahape,  a  ilight  tbickening  of 


the  lombar  mnaelet  ou  the  left  aide  ahowed  on  the  acale  to  the 
estent  of  half  a  degree.  Aa  the  higheat  point  of  enrratnre  had 
origin&Uj  been  at  the  point  vrhere  the  thiclfeoing  waa  recorded, 
the  aoonraoj  of  tho  meohanioal  teat  waa  prored  moat  oom- 
pletely. 


A  BBAZILIAN  OBOHID  [ONOIDIUM  BOQERSII). 

HE  genaa  Onoidinm  ia  a  nrj  extenaÎTO  one,  abouod- 
ing  in  an  iromenae  namber  of  amall  aa  «rell  as  lafge- 
flowered  apeoiea.  The  former,  howerer,  faare  not 
fonnd  mnoh  faronr  with  the  majority  of  Orohid-fan- 
oiera  ;  neither  oan  thia  be  vrondered  at  when  there  ia  aoch  a  raat 
nnmber  of  reallj  fine  hinda  «hîch  gi*e  donble  the  amenât  of 
pleaanre  for  the  aame  ontlajr  of  trouble  and  care.  Amongat 
the  many  fine  forma  of  thia  genna  «hioh  hare  been  introdnoed 
to  onr  gardena  the  one  now  noder  conaideration  oertainly  atanda 
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in  the  front  rank,  a  formidable  ri^al  to  even  tbe  majestic  0. 
macranthum, 

Onddium  Bogersii  is  a  native  of  Bra2dl,  bat  from  what  part 
of  that  conntrj  I  am  nnable  to  bbj,  It  was  introdnced  hj  Dr. 
Henry  Bogers,  of  East  Grinstead,  in  whose  store  it  first 
bloomed.  It  bas  hitberto  flowered  in  the  antnmn  montbs  ;  bat 
from  the  fact  of  so  few  spécimens  ezisting  in  this  ooontrj  and 
its  native  habitat  being  nnkuown  at  présent,  the  exact  time  of 
its  flowering  cannot  be  definitely  stated.  In  gênerai  appearanoe 
0.  Bogersii  resembles  0.  hifolium,  but  npon  a  gigantic  scale, 
for  in  the  présent  plant  the  growths  are  as  large  as  a  pigeon's 
eggf  Aiïd  bearing  npon  their  sammits  a  pair  of  somewhat  stoat 
dark-green  leaves,  whilst  the  black  markings  which  are  so  cha- 
racteristio  of  0.  hifolvum  are  found  also  npon  the  pseudobulbs 
of  this  plant.  The  flower-spike  attains  a  height  of  aboat  2  ft., 
and  is  mach  branched,  bearing  in  the  case  of  Uie  spedmen  from 
which  the  accompanying  figure  was  taken  seventy  of  its  brilliant 
fiowers  (one  is  drawn  of  the  natural  size),  whilst  other  plants 
bave  produced  spikes  bearing  as  many  as  170  blooms.  The 
sepals  and  petals  are  very  small,  bearing  indeed  aboat  the  same 
proportion  to  the  lip  as  do  those  of  0,  hifoUum  to  the  lip  in 
that  species  ;  the  lip  is  flat  and  spreading,  deeply  two-lobed  in 
front,  rich  golden-yellow  in  colour,  and  measures  from  2  to  2^ 
inches  in  diameter. 

It  appears  to  thrive  in  the  same  température  as  Lœlia  put' 
piMTota  and  other  similar  plants,  and  grows  admirably  in  a 
basket  suspended  from  the  roof  of  the  orohid-house,  potted  in 
good  peat  and  sphagnum  moss,  with  the  addition  of  some  char- 
eoal  for  drainage. 

This  trnly  grand  plant  is  at  présent  solely  in  the  possession 
of  the  Messrs.  Veitch,  the  eminent  nurserymen  of  Chelsea. — 
Journal  of  HortieuUwe. 
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A  Manuàl  of  Q^aUtative  Analysis,     By  Bobbst  Gallowàt 
F.G.S.,  Professer  of  Applied  Chemistry  in  the  Royal  Gollege 
of  Science  for  Ireland.      FifVh  Edition.     London:   John 
Ghnrchill  à  Sons.     1870. 

THIS  treatise  on  chemical  analysis,  throngh  the  care  of  its 
author  to  make  it  accurate  and  to  adapt  it  to  the  wants 
of  the  eamest  student,  bas  long  been  established  as  one  of  the 
best  in  oar  language.  It  was  at  one  time  a  distingnishing 
character  of  this  work,  that  in  it  the  art  of  ohemioal  analysis 
is  taught  by  first  giving  appropriate  exercises,  and  then  helping 
the  stadent  to  deduce  from  Ûiese  the  principles  and  rnles  of 
the  art.  In  other  treatises,  the  stndent  was  first  carried 
through  a  sort  of  grammar,  and  then  taaght  the  applica- 
tion of  this  to  the  exécution  of  the  pnrposes  of  the  art. 
Now,  however,  Professer  Galloway's  QwditcUive  Analysis  does 
not  possess  this  distinctive  character,  for  the  simple  reason 
that  in  most  of  its  fellow-treatises  the  same  principle  bas 
been  more  or  less  fully  adopted,  though  in  none  so  thoronghly 
as  in  it. 

In  its  présent  édition  it  forme  a  mnoh  more  comprehensive 
work  than  in  the  previous  ones.  As  it  now  stands,  it  includes, 
besides  other  matter,  a  very  full  descriptive  acoonnt  of  the  more 
important  and  best-known  substances,  in  which  their  chemical 
prbperties  are  compared  and  contrasted  in  a  very  useful  manner. 
And  it  seems  to  us,  after  an  ezamination  of  its  pages,  that  no 
method  of  leaming  chemistry  would  prove  so  sucoessful  as  that 
of  working  out  such  a  practical  course  as  that  laid  down  in  it, 
and  at  the  same  time  attending  a  few  lectures  on  the  doctrines 
of  the  science. 

In  addition  to  the  account  of  salts  and  acids,  together  with 
their  radicals,  to  be  ezpeoted  in  fiuoh  a  work,  descriptions,  to  be 
yerified  by  experiment,  aro  ^ven  of  almost  every  "  organio  " 


substance  of  interest  in  medicine,  physiology,  toxicology,  and 
the  arts.  The  action  of  heat  npon  substances  as  a  means  of 
ascertaining  their  natnre  is  elaborately  detailed,  the  authcr 
availing  himself  of  the  papers  of  Bunsen  and  Merz  npon  the 
use  of  the  Bansen  lamp  as  an  instrument  of  analysis. 

In  the  présent  édition  Professor  Galloway  bas  adopted  the 
modem  notation  and  nomenclature,  and,  what  is  of  more  im- 
portance in  a  work  on  praetical  chemistry,  he  bas  added  many 
tests  to  those  given  in  the  fourth  édition.  We  consider  it  an 
omission  of  the  author,  and  we  bave  observed  no  other  worth 
notice,  not  to  bave  given  an  account  of  Bunsen's  admirable, 
quick,  and  thorough  filtering  apparatus.  Probably  he  thought 
it  adapted  for  quantitative  rather  than  for  qualitative  experi- 
ments  ;  but,  if  so,  we  are  hardly  prepared  to  agrée  with  him. 
Of  ail  things  most  oalculated  to  dishearten  the  student  of 
qualitative  analysis,  the  filtration  and  washing  of  slimy  préci- 
pitâtes rank  first,  and  therefore,  to  deprive  them  of  their  tedious 
character  is  to  confer  a  very  great  boon  on  the  student  and  to 
faveur  the  cnltivation  of  chemistry  itself. 


Our  Doviestic  Fîreplaces.    By  Faedebick  Edwards,  Juv. 
A  New  Edition.    London  :  Longmans.     1870. 

MB.  EDWABDS  bas  now  for  many  years  been  before  the 
public  as  a  reformer  of  our  stoves,  chimneys,  and  methods 
of  ventilation,  and,  though  we  fear  that  bis  very  excellent 
practical  views  bave  not  infiuenced  bnilders  to  the  extent  that 
they  ought,  we  are  sure  that  they  bave  doue  a  great  deal  in 
overcoming  that  inertia  of  stupidity  which  is  not  uncommon 
among  the  lower  classes  of  architects.  In  the  volume  before  us 
Mr.  Edwards  gives  us  an  entirely  re-written  édition  of  a  work 
which  bas  alreadybeenveryfavourablyreceived  in  its  earlier  issues. 
In  this,  he  gives  as  first  a  history  of  the  "  fireplace  "  as  far  as 
the  antiquarian  lore  of  the  subject  extends,  and  then  he  describes 
in  détail  the  many  différent  varieties  of  grate  employed,  both  in 
England  and  the  Continent.  It  must  not  from  this  be 
imagined  that  the  work  is  a  mère  dry  catalogue.  The  writer 
shows  us  that  he  bas  grasped  the  scientifio  principles  on 
which  fireplaces  should  be  constructed,  and  as  he  describes 
each  form,  he  tells  us  of  its  advantages  and  déments.  At  the 
end  of  the  work  are  a  multitude  of  plates  containing  nearly 
150  well-drawn  figares  of  stoves,  grates,  hot-water  apparatus, 
and  the  fîrontispiece  is  an  excellent  lithograph  of  that 
very  remarkable  and  philanthropie  man.  Benjamin  Count 
Bumford.  Thus,  altogether,  the  work  is  the  only  complète 
treatise  on  its  subject»  and  is  one  as  interesting  to  the  student 
of  practical  pneumatics,  as  it  is  important  to  those  who  are 
engaged  either  in  building  a  new  bouse,  or  in  altering  the  stoves 
of  an  old  one.  We  can  only  wish  that  we  had  known  of  Mr. 
Edwards'  book  a  few  years  since,  we  might  then  bave  set  an 
architect  at  défiance,  and  bave  economized  money,  beat,  and 
coal. 

Darwiniamsm  Tested  hy  the  Science  of  Language,  Translated 
from  the  G«rman  of  Professor  August  Schleichbb  by  Dr. 
Albx.  y.  W.  Bikkebs.  London:  John  Gamden  Hotten. 
1869. 

IT  bas  often  been  a  matter  of  surprise  to  us  that  so  few 
atterapts  bave  been  made  to  test  Darwin's  theory  by  the 
faots  of  philology,  as  it  bas  eqnally  astonished  us  that  so  few 
critical  examinations  of  the  hypoUiesis  of  Natural  Sélection 
should  bave  been  attempted  by  Snglbhmen.  It  is  very  étrange 
that  the  old  idea  of  a  Babel  should  be  âocepted  by  intelligent 
persons  as  the  starting-point  of  the  multitudinour  tongnes 
which  now  exist  npon  the  earth  ;  and  it  is  not  less  singular 
that  so  many  of  the  efforts  to  demonstrate  the  truth  or  falsitj 
of  Mr.  Darwin's  opinions  should  hâve  corne  from  Germany — 
wîtness  the  exoeUent  monograph  of  Fritz  Mûller — Fii/r  Darwin 
— and  the  présent  admirable  little  eseay  by  Professor  Schleioher. 
The  species  of  language  must  bear  a  distinot  relation  to  iha 
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▼arieties  of  the  Haman  race.  If  ihe  latter  are  a  aeparately* 
creaied  speoiei»  then  mast  the  languages  hâve  arisen  inde- 
penâentlj,  and  ibeo,  too,  woold  they  hare  littie  in  the  shape 
of  affinitj  to  connect  them  with  one  another.  Bat  as  no  soien- 
tifio  stndent  of  langnage  believee  that  the  several  tongaes  with 
whîch  philologists  are  familiar  spmng  into  existence  with  the 
first  flash  of  the  lightning  that  demolished  the  Tower  of  Babel, 
80  most  biologiste  conceire  that  the  several  races  of  man  sprang 
from  one  primiti?e  stock,  of  whatsoever  nature  that  was. 

This  idea  is  accepted  bj  Professor  Schleicher,  and  workiog 
npon  it,  he  attempts  to  show  how  a  carefal  stndj  of  the  varia- 
tioQB  of  langnage  enables  us  to  trace  ail  tongaes  up  to  one  or 
two  parent  stocks.  He  admits  foUy  the  force  of  Darwin's 
theory,  and  in  fact  applies  it  to  glossology.  Of  course,  in  so 
smàU  a  book  as  the  présent  one  it  would  bave  been  impossible 
to  go  into  the  argnments  for  and  against  the  anthor's  concla- 
sions.  Mach  of  the  book  is  therefore,  so  far,  dogmatio  ;  but  it 
is  a  rational  dogmatism — if  we  maj  so  express  it, — and  to 
seiantifio  men  Professor  Schleîoher's  views  will  almost  oarry 
with  them  their  own  démonstration.  As  an  appendix,  the 
aathor  gives  a  genealogical  table,  showing  the  gradaal  ctoIu- 
tion  of  Tarions  languages  from  one  or  two  parent  ones  ;  and  of 
this  he  gives  the  foUowing  brief  aocount  in  bis  text  : — 

"  At  a  remote  period  of  the  ezistenoe  of  the  htmuui  ■peoieS'  there 
was  a  langnage,  a  primitiTe  langnage  (Ur^prache)^  whioh  we  oan 
pxetty  olearly  reoognize  in  the  so-oalled  Indo-C^manio  languages  to 
wMch  it  has  giren  birth.  This  primitive  longaage,  after  haring  been 
spoken  for  seyeral  générations— the  people  who  osed  it  probably  ex- 
ûmàuig  and  increasing  it  meanwhile — gradaally  assumed  a  différent 
eharaoter  in  différent  parts  of  its  domain,  nntil  at  last  it  branohed 
off  into  a  ooaple  of  langoages,  or  possibly  into  more  than  two,  of 
whioh  two  only  Bnrriyed.  The  same  applies  to  ail  nlterior  ramifica- 
tions and  divisions.  Both  thèse  langoages  again,  sabmitted  repeatedly 
to  the  prooess  of  ramifioation.  The  one  braÉush,  or  offahoot  whioh,  on 
aoooimt  of  ite  nlterior  oareer,  we  will  oall  Slavonio-Tentonic,  divided 
in  its  tnm  throngh  graduai  reramifioation — Darwin's  oontinnal  tendenoy 
to  divergenoy  of  eharaoter — ^into  Tentonio  and  81aTO-3Lettio.  Of  thèse 
the  former  beoame  the  mother  of  ail  the  Germanio  dialecte  and  lan- 
goages, whereas  the  latter  gave  rise  to  the  SlaTonio  and  lithoaniao 
(Baltio-Lettio)  tongnes.  The  other  langnage,  whioh  by  the  prooess  of 
ramification  had  developed  itself  ont  of  the  Indo^Ghirmanio  primitive 
form,  the  Ario-Grœoo-ItiJo-Eeltio  (pardon  the  sesqoipedalian  oombina- 
tion),  again  divided  into  a  ooople  of  idioms,  of  whioh  the  one,  the 
Onaoo-Italo-Keltic,  beoame  the  parent  of  Hellenio,  Albanio,  and  of 
Italo-Kfldtio— the  latter  so  oalled  beoaose  Italio  and  KelUo  arose  from 
it;  whereas  the  other  prodooed  the  Arian  langnage,  the  olosely* 
comneoted  stocks  of  the  Indio,  as  well  as  of  the  Iranio  (Peraio)  olass.  It 
woold  be  soperflnons  to  go  on  with  the  translation  of  oordiagram 
into  worda." 

We  bave  said  enongh  to  show  the  interesting  and  important 
nature  of  this  work,  for  the  rendering  of  which  into  excellent 
Engliah  we  owe  our  best  thanks  to  Dr.  Alex.  Bikkers. 


Gtography  of  India  :  eom/prieing  an  Account  of  British  India 
imd  ihe  varwus  States  inehaed  or  aé^oining.  London: 
Wm.  Allen  à  Co.     1869. 

THE  publishers  intend  this  work  for  schools  and  students* 
It  may  be  useful  for  the  latter,  eapeoiallj  for  those  who 
are  going  in  for  the  compétitive  Indian  Civil  Service  exami- 
natîons  ;  but  it  is  not  adapted  to  the  wants  of  schools.  It  is 
mnoh  too  oondensed  and  too  cut-aud-dry  for  the  schoolboy. 
It  îa  a  more  suitable  work  for  higher  students,  and  also 
for  référence.  We  need  not  say  that  the  ignorance  of  Indian 
geographj  which  is  shown  even  bj  "  well-edacated  people  " 
is  aomething  shocking.  Indeed,  some  people*s  conceptions  of 
India  remind  us  of  a  saying  we  once  heard  from  a  peasant  in 
the  SonUf  of  Ireland,  "  Och,  sir,  England  is  a  great  town,  I 
hear.''  

fLow  <o  Màke  Money  hy  PcUmUa,      By    Chables  Bablow. 

I^ndon  :  Barlow  ^  Clare, 

HB  most  nnjntt  law  that  oould  possibly  be  framed  would 
be  an  Act  for  the  Abolition  of  Patents.    The  idea  is 


T 


simply  monstrous,  and  arose  in  the  mind  of  some  optimist  of 
the  free-trade  school  whose  knowledge  of  books  is  larger  than 
his  compréhension  of  the  necessities  of  society.  While  the 
patent  laws  exist,  and  we  feel  sure  that,  however  they  may  be 
amended,  they  will  not  be  wholly  repealed,  inventors  cannot  do 
better  than  make  themselves  familiar  with  the  brochure  issued 
by  Mr.  Barlow.  It  contains  some  sound  advice,  the  resuit  of 
many  years'  expérience,  and  is,  we  consider,  an  honest  book. 
Those  who  do  not  understand  the  measnres  to  be  taken  in 
eatabliahing  a  patent  will  find  ail  the  information  they  require 
in  its  pages. 
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CORRESPONDENCE. 


It  is  dUtinctly  to  be  boni«  in  mind  thsl  we  do  not,  bj  inscrtiag  lett«n,  oonvej 
êiaj  opinion  f»TOiir»ble  to  their  eontents.  We  opon  car  colomnt  to  ail.  withoat 
leanisg  to  naj;  and  thns  supply  a  channel  for  th«  publication  of  opinioni  of 
ail  shadea. 

No  notice  whatover  wiU  ba  taken  of  anonTmous  commiinicatioDS. 

We  cannot  vndertake  to  retnra  r^ected  conunonioationa. 


Hazs  akd  Du8t. — From  Db.  Ttndall. 

Sir, — ^I  am  very  far  from  ascribing  to  you  a  "  eavilling  or  oapUoae 
spirit."  On  the  oontrary,  while  aroiding  oontroversy  for  the  présent, 
I  hâve  to  thank  yon  for  tbe  frankness  and  the  conrtesy  of  yonr 
challenge  regarding  the  "  three  categorical  statements  "  whioh  I  am 
alleged  to  haye  made  in  my  disconrse  on  Dost  and  Disease. 

llie  bnrden  of  the  first  of  theee  Btatements  I  willingly  accept — ^not 
that  of  the  two  others. 

"  Criticism,"  eays  one,  whose  memory  both  yon  and  I  reyere,  and 
whose  words  I  wonld  hère  apply,  **iB  of  much  vaine;  and  where 
critioiBm  enoh  aa  yonrs  bas  done  its  daty,  then  it  is  for  other  minds 
than  that  either  à  the  anthor  or  the  oritic  to  deoide  npon,  and  aoknow- 
ledge  the  right."^ 

LeaTing  the  leotnre  to  be  jodged  and  disposed  of  in  thlB  way,  I 
wonld  mention  that  the  floating  matter  of  the  air  may  be  either 
remoTed  or  rediitribnted  by  other  means  than  beat,  bo  as  to  prodnoe 
visible  onnents  in  the  laminons  beam.  With  eleotrified  bodies  whioh 
precipitate  the  dnst  npon  their  snrfaoes,  or  with  eleotrified  points 
which  prodnce  minute  winds  among  the  floating  particles,  very  onrions 
and  remarkable  efTects  are  obtained.  Thèse  ezperiments  oziginated 
with  Dr.  Bence  Jones,  who  was  the  first  to  présent  to  the  beam  a  glass 
rod  eleotrified  by  friotion.  It  is  very  curions  to  see  streams  of  darkness 
issuing  from  the  eleotrified  finger-ends.  A  magnet  aoting  on  the 
foons  of  the  beam  causes  the  particles  to  retreat  equatorially,  so  aa  to 
form  two  arches  right  and  left  of  the  line  joining  the  pôles. 

I  am,  Sir,  yonr  obedient  servant, 

CUfton  Doiim  HoUlt  Jan,  BOth,  John  Ttndall.' 


SiB,— Yonr  editorial  article  expresses  some  doubt  as  to  the  explana- 
tion  given  by  Professer  Tyndall  of  the  dark,  smoke-like  olonds  arising 
from  heated  bodies  in  his  late  ezperiments.  The  article  snggests 
**  oonoeivable  conditions  of  polarization.*' 

The  writer  of  this  had  not  the  advantage  of  being  présent  at  the 
leotnre,  but  the  aocount  given  of  the  clouds  bas  led  him  to  speonlate 
on  the  possibility  of  t^e  rtfiection  of  the  beam  on  passing  from  a 
denser  to  a  rarer  (because  heated)  médium  being  the  cause  of  the 
observed  phenomena.  Ail  rays  incident  on  the  oommon  surface  of  the 
média  beyond  the  critical  angle  wonld  be  reflected,  and,  oonsequently, 
wonld  not  illnminate  the  particles  within. 

It  wonld  seem  nnneoessary  to  seek  any  other  ezplanation  than  that 
given  by  Professer  Tyndall  himself ,  ezoept  that  he  aoknowledges  a 
difficulty  in  the  case  in  whioh  the  beat  is  not  great  enongh  to  bum  np 
the  dnst.  I  am  yonrs  obediently, 

BUBTICUS. 

Thx  Allixd  Univxbsities  Clx7b. — Frwn  Mb.  Mabtin. 

SiB, — A  paragraph  appears  in  your  journal  of  the  26th  instant, 
oontaining  certain  ill-advised  statements  with  référence  to  this  Club, 
to  whioh  I  beg  permission  to  reply.  I  f eel  sure  that  your  justice  will 
give  my  letter  publicity  equal  to  that  attoined  by  the  paragraph 
referred  to. 

Ton  say  that  this  Club,  "  so  far  as  you  can  see,"  is  not  suited  to 
soientifio  men  generally.  Of  that  I  ani  content  to  allow  scientifio  men 
themselvesto  judge.  I  can  only  say  that  my  own  expérience  is  that, 
as  a  mie,  they  differ  from  you,  inasmuoh  as  alî,  or  nearly  ail,  who  hâve 
made  inquiries  of  me  respeoting  the  Club  hâve  joined  it.  The  "  vague- 
ness  "  of  the  Prospectus  is  always  capable  of  correction,  as  I  amready 
at  aU  times,  as  I  think  you  know,  to  supply  every  information  that 
may  be  required.  It  is  not  the  duty  of  the  Seoretary  to  define  what  is 
or  is  not  a  "  recognised  Soientific  Society,"  but  that  of  the  Committee, 
who  hâve  thonght  it  better  not  to  make  invidious  distinctions,  which 
might  prove  nnnecessary,  but  rather  to  exercise  their  right  of  veto 
when  inéligible  applications  come  in.  Kone  such  bave  yet  appeared, 
a  faot  which  seems  to  me  to  justify  their  discrétion. 

I  cannot  agrée  with  you  that  the  Club  is  in  "  embryo."  A  Club 
that  numbers  nearly  a  hundred  members,  who  bave  joined  in  so  short 
a  time,  may  fairly  be  oonsidered  established.    And  it  is  the  gênerai 


opinion  of  praotical  men,  that  the  "  heterogeneous  éléments  "  which 
you  condemn,  wili  prove  onr  great  source  of  stiength. 

I  am.  Sir,  yoor  obedient  servant, 

Allied  Univcrsities  Club,  Orafton-gt.,      Loftt78  H.  Mabtin,  8ee,^ 
IHccadilly,  W.,  Jam,  29. 


1  ZÂ/t  and  LHleri  o/Fatnâaf,  toI.  ii.  p.  107. 

*  We  bave  onlr  one  commeiit  to  make  on  tb's  letter-^TÎi.,  tbat  it  is  in  ererj 
way  worthy  of  Faraday's  soco^nor.— Bn.  S.O. 


EuNUCHS  AJfONG  Animals. — From  the  Bxv.  W.  Houorton, 

MaAt,     f^.l4.S* 

SiB, — ^Tonr  correspondent  "E.  T.,"  in  yonr  impression  of  Jaa.l9, 
draws  attention  to  a  very  curions  snbjeot  of  inquiry,  and  one  which  cer- 
tainly  reqnires  more  confirmation  than  it  bas  ever  yet  reœived.  Toar 
correspondent  does  not  inform  us  whether  any  one  bas  ever  been  an  eye- 
witnoss  of  the  eztraordinary  cnstom  amongst  the  monkeys  of  which 
he  speaks.  He  merely  states  that  "  a  civiUan  in  India  writes  me  that 
a  la^  proportion  oi  the  monkeys  which  are  seen  in  the  groves  round 
the  temples  are  oastrated,"  and  infers  that  the  opération  is  performed 
npon  the  yonng  monkeys  by  the  older  and  stronger  ones.  Granting 
the  faot  of  many  of  thèse  animais  being  oastrated,  I  would  snggest 
that  it  is  far  more  probable  that  the  emascnlation  itf  performed  by 
some  inseot  which  deposits  its  eggs  in  the  sorotnm,  the  larvsd  of  whioh 
ÎBseot  destroy  the  testides,  than  that  the  opération  is  performed  by 
the  monkeys.  Dr.  Asa  Fitoh  bas  desoribed  a  dipterons  inseot,  the 
Emasonlating  Bo^fly  {Cuteréhra  emaseulator)^  which  he  found  to  be 
the  means  of  ohecking  the  inorease  of  varions  squirrels  of  North 
America,  in  the  year  1856.  He  then  describes  his  first  aequaîntanoe 
with  this  inseot.  "  Angnst  13, 1856.  Peter  Beid,  of  Lakeville,  infonns  ' 
me  that  his  cat  yesterday  bronght  into  the  house  a  striped  sqnirrel 
{Sciwnis  striaius).  On  taking  it  into  his  hands  he  notioed  its  scrotum 
was  enormously  swollen  and  hard,  with  an  orifice  in  it  about  the  sizo 
of  a  wheat-straw,  and  on  pressing  it  with  his  fingers  he  coutd  distinctly 
feel  the  writhings  of  something  alive  in  this  tumour.  On  enlarging 
this  orifioe  with  the  point  of  a  penknife  he  discovered  it  was  a  large 

grub,  lying  with  its  tail  to  the  opening It  was  about  an  inoh 

long  and  half  as  broad,  oval,  and  slightly  depressed He  put 

some  damp  chip-dirt  into  a  tin  box,  and  plaoed  it  thereon.  .  .  .  .  It 
immediately  worked  its  head  down  into  the  dirt,  and  soon  buried 

itself.  Mr.  Beid  brings  this  box  and  sqnirrel  tome Onexamining 

the  sqnirrel  I  find  the  fleshy  glandnlar  tissue  of  the  testides  wholly 
consnmed,  nothing  of  them  remaining  but  their  empty  outer  skin. 
Mr.  Beid  says  the  faot  is  well  known  to  hnnters,  that  of  the  grey  and 
other  squirrels  killed  in  this  vioinity  at  least  one  half  of  the  maies  are 
oastrated.    It  is  the  ourrent  opinion  with  them  that  this  deformity  ia 
cansed  by  the  squirrels  seizing  and  biting  at  the  testides  of  their 
comrades,  some  of  them  strenuoudy  maintaining  that  thoy  bave  seen 
thèse  animais  engaged  in  thia  aot.    There  are  some  hnnters,  however, 
that  say  they  bave  found  two  grubs  in  the  scrotum  of  some  squirrela, 
and  they  coi^eotnre  that  it  is  by  thèse  that  the  testides  are  destroyed." 
Dr.  Fitoh  then  goes  on  to  say  that  Mr.  Hurst,  Taxidermist  of  the 
State  Cabinet  of  Natural  History,  informed  him  that  on  one  oocaeion 
he  saw  half  a  dozen  red  squirrels  {Sciums  Hudsonius)  unité  in  maa- 
tering  a  grey  one  (8.  Carolinensia),  and  castrating  him.    He  had  ao 
f  air  and  distinct  a  view  that  there  could  be  no  mistake  as  to  the  f act, 
his  eyes  wituessing  the  very  work  in  which  the  animais  were  engagea. 
Dr.  Fitoh  npon  tiôs  makea  the  foUowing  query  t    "  May  it  not  be  a 
flesh-fly,  whioh  drops  ita  egg  into  the  wonnd  of  the  oastrated  aquirrel, 
from  whioh  grows  the  grub  whioh  Mr.  Beid  brought  meP"     Nine 
spedes  bave  been  desoribed  by  différent  authors  as  bdonging  to  this 
genus,  ail  of  them  bdonging  to  America,  except  one,  whioh  ooonm  in 
India.    "  But  what,"  asks  Dr.  Fitoh,  '*  are  we  to  think  of  the  state. 
ment  of  Mr.  Hurst  above  retailed,  and  much  other  testimony  of  the 
same  purport  F    The  act  which  thèse  persons  aver  that  they  bave  wit- 
nessed  is  so  nnnatural,  and  so  muohat  varianoe  with  everything  which. 
bas  been  observed  elsewhere  in  the  domain  of  nature,  that  so  soientifio 
writer,  that  I  am  aware  of ,  bas  given  any  crédit  to  thèse  stateme&ts. 
Yet  the  testimony  appears  to  be  too  expUcit  and  positive  to  be  whoUy 
rejected  ;  I  am  therefore  led  to  believe  that  thèse  animais  do  att&ok 
eaoh  other  in  the  manner  that  bas  been  stated,  not,  however,  for  the 
purpose  of  emasonlating  their  comrades,  as  bas  been  supposed,  bat  for 
the  purpose  of  coming  at  and  destroying  thèse  bot-gmbs,  the  anémies 

of  their  raoe Future  observations  must  détermine  whether  this 

conjecture  is  correct.*  '  '  It  seems  to  be  not  nnlikdy,  therefore,  that 
some  Indian  speoies  of  the  genus  Cuteréhra^  or  other  of  the  f  anîily  of 
ŒstridjOB,  is  the  cause  of  the  injury  done  to  the  monkeys.    Does  not 


1  Mr.  Mirtio  flods  faolt  with  us  bee»iue  we  detire  to  eee  tbe  proepeotnt  of  bb 
Clab  cbsracterised  by  tbat  txactneu  of  jpbreieology  whioh  edeiitiAs  mtn  «ppiv. 
oiftte.  Be,  bowerer,  makes  no  real  reply  to  onr  objeetion.  It  is  no  tnewer  thât 
tbe  éntj  of  dcflaing  wbefe  is  •  recognised  Bcientiflo  Society  rssts  with  th»  Oojn- 
inittee.  There  shoald  be  so  such  TegueteH  in  the  proepeotas  es  th»t  we  b«ra 
pointed  out.  Cendidstee  for  memberthip  sbould  know  whether  tto  Bcîent*d« 
Dody  to  whioh  th^  mej  belon^  is  "  reeognised  *'  or  not;  to  tabait  indiridesl 
cases  to  the  Conmiittee  ia  sam|  ly  an  impertinence  to  inteading  meaben.— 
Xd.  8.  O. 

*  TUrd  lUpwi  on  ih«  Ntuthui,  Bénéficiai,  end  oiUr  InêttU  nfikt  Btai§  ^Jfe9 

York,    1860. 


Frb.  2»  1870.1 


SOIENTIFIO    OPINION. 


123 


tho  reporied  oaae  amongst  the  wild  asses  of  the  Bann  of  Gntch 
nquire  oorroboiation  ?  Toan  faithfnlljr, 

W.  HOUOHTON. 

Sut, — ^In  oonneotîon  with  tho  remarks  of  yoor  oorrespondent  "E.  T.  " 
in  the  Scibntifxc  Opinion  of  Jannary  19,  I  may  mention  that, 
when  traToUing  in  the  highlanda  of  Pem  and  Bolivia,  my  attention 
vas,  on  more  than  one  ocoaaion,  dtrected  to  oa«trated  Llamati,  which 
the  Indian  Uameros  stated  had  been  so  mntilated  by  bites  from  their 
oompanions  ;  and  th^  alao  infonned  me  that  the  TJamaa  not  nn- 
freqaently  rerenged  themselves  npon  one  another  in  this  manner. 
IVhother  the  motive  for  so  doing  be  intentional  malice,  or  merely 
beoaose  in  the  Llama,  thèse  parts  are  more  exposed,  espeoially  when 
filing  off  one  after  another,  Àan  in  most  other  animais,  I  do  not  pre- 
Bome  to  décide. 

/an.  27.  D.  F. 

OBDNANOX  DATI71C  AND  HSIGHTS  OT  TlDES. 

SiR, — ^Will  yon  kindly  inform  me  what  is  the  level  of  the  datam 
marked  on  or^ianoe  maps  ?  Are  the  heights  marked  on  tide-tables 
Bo  many  feet  and  inches  above  the  ordnance  datnm  fignred  on  the 
ordnanoe  maps  ?  What  is  the  level  of  Trinity  high-water  mark  ?  and 
what  is  the  level  of  the  Old  Dock  sill  at  Liverpool  ?  Tonr  reply  in 
•'Notices  to  Correspondents"  will  oblige,  Tours  tmly, 

Jan,  27.  J.  B. 

Tks  Valus  of  Kboativs  Etidence  in  OsoiiOot. 

Sis, — ^With  the  greatest  respect  for  "  An  Old  Stager's  "  opinion,  I 
wonld  Tenture  to  make  a  few  oriticiams  on  his  letter. 

I  oompared  the  British  Cambrians  with  their  foreign  équivalents, 
and  inferred  from  the  universal  pancity  of  life,  that  oomparatively  few 
cxrganisms  were  then  in  being.  Tonr  correspondent  seems  to  tUnk  I 
ought  not  to  hare  inferred  tUs  ;  for  he  says,  "  The  absence  of  fosails 
of  a  oertain  kind,  assumed  because  such  fosdls  hâve  not  yet  been  de- 
termined,  is  no  proof  whatever  that  the  animais  which  would  hâve 
left  Buoh  fossils  did  not  exist."  But  it  is  the  universal  paucity  of 
llfe  in  thèse  beds— when  they  are  fonnd  in  Canada,  Britain,  Sweden, 
or  Bohemia — ^whioh  carries  such  weight  ;  and  Sir  C.  lyell,  speaking  of 
the  absence  of  fish  below  the  Ludlow  rocks,  says,  "  It  seems  impos- 
sible to  aocount  for  our  not  having  yet  fonnd  any  bones  of  fish, 
except  by  supposing  that  they  were  not  yet  in  being,  or  that  they  only 
ooonpied  a  limited  area."  (Principles  of  Qeology,  lOth  édition,  vol.  i. 
page  154.) 

Ptof essor  Phillips,  speaking  of  the  pancity  of  life  among  the  British 
and  foreign  lower  CanÀrians,  says,  '*  The  absence  is  gênerai  ;  it  seems 
duo  to  a  gênerai  cause.  Is  it  not  probable  that  during  those  very  early 
période  tiie  oeean  and  its  sédiments  were  nearly  devoid  of  plants  and 
animais  ?"     (Li^e  on  the  EaHh,    Cambridge,  1860.) 

Sir  B.  Murdùson  (in  Siîuria),  speaking  of  the  Cambrian  Annelides, 
says,  '*  The  fine  aggregation  and  unaltcred  conditions  of  those  (Cam- 
brian) sédiments  hâve  permitted  the  minutest  impressions  to  be  pre- 
served.    Surely,  then,  if  animais  of  a  higher  organisation  had  existed 
in  this  very  anoient  period,  we  should  find  thdr  relies  in  this  sédi- 
ment."   I  think  then  I  am  justified  in  saying  that,  at  the  Cambrian 
eia,  on^  few  plants  and  animais  lived.    *'  An  Old  Stager  "  says  there 
ia  no  dying  of  life  as  we  near  the  older  beds  ;  but  Professer  Phillips 
nmarks,  "  No  doubt  it  is  open  to  any  one  to  compare  this  approach 
to  a  Hyposoic  lero  with  the  réductions  of  life  to  a  minimum  above 
the  Pakêosoic  and  àbove  the  Mesozoic  deposits  ;  and  to  suppose  that 
belew  the  Palœozoics  were  other  earlier  strata,  and  earlier  Systems  of 
life,  thongh  th^  are  now  tàX  lost  in  the  geuemï  metamorphism  which 
lias  prodnœd  ïbe  gneiss  and  mica-schist.    No  one  is  likely  to  believe 
this,  however,  who  attends  seriously  to  the  facts  regarding  the  suc- 
cessive appearanoe  of  the  classes,  orders,  families,  gênera,  and  species, 
as  we  seacoh  tiie  records  of  geological  tlme."    There  may  be  deposits 
still  onknown,  but  we  oannot  invalidate  the  testimony  of  the  known 
deposits  by  vague  assuinptûms  of  période  which,  porhaps,  never  existed 
at  ail  ;  thèse  are  witnesses  which  cannot  be  summoned  into  court,  and 
it  will  be  time  to  speak  ot  such  évidence  when  it  is  given,  but  not  till 
then^ — our  business  at  présent  is  with  the  known,  and  with  the  known 
only. 

Tour  correspondent  says  that  the  earlier  Palfoosoios  "  appear  to 

bave  been  deposited  under  conditions  in  the  very  highest  degree  un- 

favoorable  to  the  préservation  of  any  other  vertébral  remains  than 

fisliea.    Even  fishea'  remains  wonld  rarely  be  fonnd  in  deposits  made 

in  deep  water."     But  many  of  thèse  beds  show  shores  and  shallow 

voter  depowiis,  as  the  Caradoc  and  Bala  beds,  and  the  Harlech  grits 

ClijeU's  Eléments  of  Geology,  6th  édition,   pp.  560-574),   which  are 

wàadnhlj  adapted  for  preserving  organisms.    Now,  this  shows  that 

l|ttorsl  action  went  on  while  the  Cambrians  wero  being  deposited,  and 

When  we  see  1^  action  of  cv/rrents  in  the  présent  day,  we  cannot  but 

■appose  (bearing  in  mind  the  vast  lapse  of  time  thèse  beds  mnst  hâve 

taken  in  fonaing)  that  many  plants  and  organisms  fxom  the  land 


would  hâve  been  carried  down  by  its  rivers  and  swept  ont  to  sea  by 
the  cunents  had  they  really  then  existed.  If  fish  then  existed  in  the 
Cambnan,  or  lower  Silurian  eras,  surely  we  should  bave  fonnd  their 
remains.  Tour  correspondent  says  fish  wonld  rarely  be  fonnd  in  deep- 
water  deposits  ;  but  we  bave  seen  that  some  of  the  earlier  Paleosoics 
were  deposited  in  shallow  water,  and  fishes'  bones  hâve  been  found  in 
profusion  at  the  bottom  of  deep  water  in  the  North  Sea — at  a  depth 
of  no  less  than  235  fathoms  ;  and  what  évidence  is  there  to  show  that 
the  earlier  beds  were  deposited  in  a  sea  at  ail  deeper  than  this  ? 
(See  Lyell's  Prineiples  of  Qeology,  voL  ii.  p.  576.) 

Mammalian  remains  might  surely  be  found  in  the  bed  of  an  exiRtîng 
océan  if  it  were  elevated,  for  they  are  drifted  out  to  sea  on  rafts  of 
trees  and  on  icebergs.  The  bones  of  the  Stonesfield  Slate  mammals 
were  deposited  in  an  open  sea,  donbtless  bronght  down  some  river  en- 
tangled  in  the  floating  végétation,  just  as  the  mammals  are  now. 
Deep-sea  dredging  is  as  yet  toô  imperfect  for  us  to  draw  any  absolute 
conclusions  from  it  ;  only  a  very  small  part  of  the  océan  has  as  yet 
been  examined,  and  if  (after  more  than  fif ty  years*  searching)  the  time 
has  not  come  for  the  geological  formations  to  speak  deoidedly,  may 
we  not  assume  that  it  is  yet  /or  too  early  to  draw  authoritative  con- 
clusions from  deep-sea  dredging  P  Few  rèmains  of  a  vertebrata  might 
be  fonnd  among  the  vegetable  deposits  of  South  America  (though 
great  nnmbers  are  known  to  be  floated  down  on  rafts)  ;  but  then  they 
would  he  found  in  contemporaneous  deposits,  for  the  luxuriant  oolitto 
végétation  forme  at  some  places  deposits  of  coal,  but  in  others  its 
beds  were  deposited  in  a  shallow  sea  with  great  quantités  of  vertébral 
remains  in  them  ;  the  same  is  the  case  witib  the  Trias,  and  so  it  wonld 
be  with  the  contemporaneous  deposits  at  présent. 

I  use  the  tenu  "  âge  of  reptiles,"  because  they  were  then  universally 
àbundant,  They  certainly  existed  in  the  PalsBOSoic  and  Cainosoic 
eras,  but  as  an  ii\ferior  dynasty,  and  as  they  attain  snob  -  an  extra- 
ordinary  development  in  the  Mesosoic  era,  I  think  I  am  justified  in 
nsing  it.  Tours  truly,  A  Tovng  Bkoinnsb. 


Tk:s  Cause  ot  thi  Psbiodioitt  ot  Solab-bpots. — From  Mr.  A. 

Elyinb,  of  Toronto. 

SiB, — Will  yon  permit  me  to  lay  before  your  readers  the  reasons 
which  led  me  to  the  conclusion  that  the  llf  solar-spot  period  owes  it^ 
existence  to  the  Noveniber  meteor  System  î 

It  is  a  well-established  fact,  that  the  freqnency  and  extent  of  blaok 
spots  on  the  sun  is  subject  to  a  periodical  change  ;  it  is  also  known 
that  the  interval  from  one  minimum  to  the  next  minimum  is  variable, 
but  that  its  average  value,  deduced  from  observations  of  more  than 
a  œntnry,  is  about  11^  years. 

This  period  has  been  nsually  attributed  to  planetary  influence,  and 
Jupiter  has  been  thonght  to  be  the  disturbing  body  ;  but  I  am  obliged 
to  reject  this  as  the  tme  cause  for  the  foUowing  reasons  : — 

1.  There  is  a  discrepancy  in  the  length  of  time  in  which  Jupiter 
complètes  a  révolution,  and  the  average  solar-spot  period,  amounting 
to  about  280  daye. 

2.  If  this  were  the  cause,  as  Jnpiter's  period  is  not  far  from  regular 
the  solar-spot  period  mnst  be  of  equal  length.  But  the  solar  période 
are  known  to  vary  greatly,  and  we  are  tiius  driven  to  seek  Ûie  dis- 
turbing canse  somewhere  else. 

And  hère  I  mnst  state  two  facts  in  référence  to  myself .  First,  I 
was  satisfied,  for  reasons  stated  in  my  ThM^  of  Cornets,  that  oomets 
mnst  undergo  a  process  of  division  and  nltimate  diBi)er8ion,  and  that 
fragments  of  cometary  matter  thus  thrown  off,  when  cooled  down  and 
condensed  by  the  oold  of  interplanetary  spaœ  form  meteoric  clusters, 
or  rings,  in  the  orbit  or  path  of  the  oomet  ;  and,  second,  I  had  an 
impression  that  solar  spots  were  caused  by  meteors  falling  into 
the  sun. 

Tour  readers  will  now  nnderstand  me  when  I  state  the  process  of 
reasoning  which  led  me  to  the  conclusion  that  the  November  meteor 
System  is  the  cause  of  the  11^  year  period  of  solar  disturbance. 

I  reasoned  thus  i  If  meteors  are  condensed  cometary  matter,  moving 
in  the  path  of  former  oomets,  or  of  oomets  still  in  existence,  they  will 
be  more  likely  to  drop  into  aie  sun  about  the  time  of  their  perihelion 
passage  than  at  other  times  ;  the  fact  that  the  innermost  planets  of 
the  solar  System  are  more  dosely  grouped  together  than  the  more 
distant  ones,  wonld  lead  us  to  expect  that  their  disturbing  influence 
on  the  course  of  the  meteoric  masses  might  lead  to  the  précipitation 
of  those  masses  into  the  great  centre  of  attraction,  the  sun  ;  and  the 
fact  that  the  chances  of  meteors  ooming  into  oontaot  with  other  meteon 
moving  in  an  opposite  direction,  and  thus  destroying  the  momentnm 
of  both,  would  be  mneh  greater  when  the  meteors  were  near  their  peri- 
heUon  than  at  otiier  times. 

Now  I  said  :  If  meteors  are  the  real  cause  of  solar  disturbance, 
one  large  group,  nearly  fiUing  an  entire  orbit,  more  dense  at  a  little 
distance  from  the  preceding  part  of  the  group  than  at  other  parts, 
and  thinning  ont  at  each  end,  but  having  a  break  or  spaoe  in  the  orbit 
in  which  there  were  no  meteors,  and  this  group  revolving  in  the 
spaoe  of  m  years,  would  meet  the  reqnirements  of  the  case.    But 
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I  80on  saw  that  snch  a  group  wonld  reqoûre  ihe  Bolar-Bpot  period  to 
be  regnlar,  and  as  thia  is  nothing  like  the  f aot,  like  Japiter,  it  had  to 
be  given  np. 

Bat  if  a  oomet  bas  divided  as  Biela's  did,  and  bas  formed  a  number 
of  meteorio  gronps,  tbey  will  roTolve  nearly  in  tbe  same  orbit,  and 
corne  to  tbeir  peribelion  at  irregolar  interYals  ;  bat  as  ail  most  pass 
tbroagb  tbeir  peribelion  in  tbe  spaoe  in  wbiob  one  groap  makes  a 
reYolation,  tbe  eum  of  tbe  différent  interrals,  divided  by  tbe  namber 
of  groaps,  must  give  as  an  average  11^  years,  if  tbey  oan  posaibly  be 
tbe  oanse  of  tbe  solar-apot  period. 

Tbe  following  mast  aïso  accord  witb  tbe  faots.  If  différent  groaps, 
revolving  in  tbe  same  orbit,  are  really  tbe  oanse  of  san-spot  perioda 
tbe  différent  gronps  must  foïlow  each  other  in  the  same  order  dnring 
eacb  revolntion. 

Furtber,  tbe  meteorio  gronps  mnst  be  snbjeot  to  planetary  perturba- 
tions, in  tbe  same  manner  as  oomete  are  ;  and  will  reaob  tbeir  peri- 
belion sometimes  sooner,  sometimes  later,  tban  tbe  average  time. 

I  now  looked  for  a  cornet  witb  a  period  wbicb  wonld  admit  of 
meteorio  gronps  rcYolving  in  its  orbit,  to  fnlfil  tbose  conditions  ;  and 
from  tbe  fact  tbat  Halley's  oomet  bas  a  period  of  about  seren  times 
tbe  Bolarspot  period,  I  bad  bope  tbat  I  bad  fonnd  tbe  cause  bere.  But 
I  Boon  fonnd  tbe  disorepancy  in  time  to  be  beyond  my  ability  to 
explain,  and  tbis  furtber  objection  sbowed  itself,  Tii.,  tbe  long  and 
sbort  période  wonld  sbift  tbe  order  of  ooourrence,  tbe  long  period 
sometimes  commencing  tbe  cycle  and  tbe  sbortest  at  others.  I  was 
tbus  foroed  to  give  up  Halley's  oomet. 

About  tbis  time,  f ortnnately,  Professer  Loomis  issued  a  cbart  of 
Bolar-spot  periods,  to  illnstrate  an  article  on  Aurora,  and  I  noticed 
(wbat,  possibly,  I  migbt  never  baye  noticed  from  figures  only,  wbicb 
do  not  strike  the  eye)  tbat  tbe  cycle  was  not  oomposed  of  seven 
periods,  but  three  ;  and  that  tbe  order  of  succession  was  nearly  as 
follows, — 9,  13,  11  years  :  tbose  periods  exhansted,  the  cycle  com- 
menced  again.  It  now  became  évident  that  I  bad  to  find  a  oomet  of 
334  years,  three  times  the  average  of  the  son  period,  to  meet  the 
reqnirements  of  the  case. 

like  a  flash  of  llghtning  Temple's  little  cornet  and  onr  beautiful 
November  meteors  rnsbed  into  my  mind  ;  and  though  I  trembled  to 
apply  the  tests,  I  could  not  but  bope  that  the  cause  of  the  periodicity 
bad  been  found.  I  took  Professor  Loomis*  cbart  and  ezamined  it  in 
tbe  following  manner  :  Temple's  oomet  passed  its  peribelion  in  1866, 
and  was  f oUowed  by  the  meteorio  group,  wbicb  bas  not  yet  passed  us  ; 
the  cbart  showed  tbat  in  1866  the  minimum  of  snn-spots  was  then  in 
existence.  The  sun  was  almost  spotless.  Tbis  was  wbat  migbt  be 
looked  for,  if  my  riews,  as  expressed  in  my  letters  on  cornets,  are 
correct,  tbat  tbe  oomet  oomes  to  its  peribelion  before  tbe  meteors, 
wbicb  are  formed  from  tbe  portions  wbicb  are  continually  being  de- 
taohed  from  it,  and  wbicb  bas  been  proved  to  be  the  fact  in  the  oase 
of  Temple' s  oomet  and  tbe  November  meteors.  I  now  look  baok  over 
the  cbart  to  see  bow  it  was  witb  former  peribelion  passages,  for  if  tbis 
spotless  period  exists  because  tbe  foremost  part  of  the  group  of 
meteors  is  near  ita  peribelion,  then  a  similar  state  of  solar  spotiessness 
mnst  exist  at  eacb  33^  years  préviens.  So  in  1832  we  sbonld  bave 
bad  a  minimum,  and  such  was  the  fact.  In  1799,  a  minimum  sbonld 
bave  taken  place  ;  so  it  did.  Again,  in  1776  we  sbould  bave  bad  a 
minimum  ;  so  we  bad  :  backward  to  another  33^  period  the  cbart  did 
not  extend,  and  so  I  could  foUow  it  no  farther. 

Tbis  mucb  then  is  dear.  Wben  Temple's  oomet  bas  passed  its 
peribelion  dnring  tbe  last  100  years,  tbe  solar  spots  bave  been  at  tbeir 
minimum. 

Now,  between  any  two  peribelion  passages  of  Temple' s  oomet  and 
the  oorresponding  solar  minimum,  we  find  two  other  minimum  periods  ; 
tbe  last  ocourringin  1855. 

Now,  if  the  sun-spot  periods  owe  tbeir  existence  to  three  large 
meteorio  olusters  revolving  in  nearly  the  same  orbit,  the  minimums 
occurring  wben  the  intervals  between  tbose  clusters  are  passing  peri- 
b^on  ;  then,  as  we  bad  a  minimum  in  1855,  we  sbould  bave  bad  a 
minimum  33i  years  préviens,  wben  the  same  group  was  approaching 
peribelion  in  tbe  year  1822  :  tbe  faots  show  tbis  to  bave  been  so.  3di 
préviens  we  sbould  bave  had  another,  in  1788  ;  we  had  not,  the  minimum 
ocourred  near  four  years  earlier.  Tbis  disorepancy  is  one  of  tbe  strong 
points  of  our  tbeory,  as  we  shall  show  farther  on.  33i  préviens  to 
1788  we  sbould  find  another  minimum,  and  in  1755  it  did  occur. 

Tbere  remains  one  other  period  in  tbe  cyole  always  occurring  about 
12f  years  earlier  tban  the  one  we  bave  been  just  tracing.  Its  last 
occurrence  took  place  in  1842,  and  its  next  will  be  in  1875.  We  need 
not  follow  tbem  ;  it  is  a  fact  tbat  tbey  bave  ocourred  at  periods  33| 
years  apart  duiing  tbe  last  100  years.  So  f ar  as  we  bave  gone,  I 
found  Uiat  three  gronps,  in  an  orbit  of  33i  years,  wonld  meet  the 
reqnirements  of  the  case.  In  tbe  ddi  year  cycle  tbey  are  at  irregular 
intervais  of  time  (9è,  12f ,  11)  ;  but  from  any  one  of  tbose  to  the 
oorresponding  one  in  tbe  préviens  cycle  is  a  period  of  33^  years  ;  tbey 
also  succeed  eacb  other  in  tbe  proper  order — 9i  is  followed  by  12|, 
and  tbis  by  11.  But  we  bave  found  one  marked  disorepancy,  and  I 
asked,  Will  tbis  fulfil  tbe  remaining  condition  P  bas  it  been  produoed 
by  or  is  it  a  planetary  perturbation  P    Hère  Hr,  Proetor'a  admirable 


delineation  of  tbe  orbit  of  tbe  November  meteors,  in  tbe  Student, 
vol.  ii.  p.  256,  came  to  my  aid  ;  and  a  table  in  a  paper  on  San-spots, 
by  Professor  Norton,  wbicb  you  gave  us  in  Sgisntifio  Opinion 
dnring  its  préviens  existence,  on  May  2,  1866,  gave  me  the  meaa 
hellocentric  longitudes  of  Jupiter  and  Satum.  I  found  that  in  1779 
tbe  preceding  part  of  the  group  wbicb  sbould  bave  reaobed  its  peri- 
belion in  1788,  bad  passed  its  aphelion  about  7  yesrs,  and  was  now 
some  distance  inside  the  orbit  of  Uranus.  At  tbis  time  Satum's  helio- 
centric  longitude  was  232**  in  a  position  in  wbicb  its  attraction  on  any 
inooming  body  moving  in  the  November  orbit  would  be  tbe  gteatest 
possible.  For  years  préviens  to  tbis  it  had  been  in  a  position  to  acoe- 
lerate  snob  meteors  if  tbey  existed,  and  for  years  afterwards  its  action 
would  produce  smallec  results.  But  tbis  was  not  ail  ;  Jupiter  waa 
on  the  same  side  of  the  sun,  and  its  powerful  action  would  join  with 
tbat  of  Satum  to  acoelerate  tbe  coming  group.  It  seems  to  me  impos- 
sible for  tbose  planets  to  bave  been  more  favonrably  situated  to 
acoelerate  tbe  coming  bodies,  and  tbus  to  shorten  tbis  period  of  solar 
spots  ;  and,  notwithstanding  tbe  oommensurability  of  tbose  planets' 
periods,  tbey  baye  not  been  so  favonrably  situated  sinoe.  I  bave  fol- 
lowed tbe  other  periods  with  equally  satisfaotory  results. 

But  I  mnst  draw  to  a  close  ;  I  am  intmding  too  mucb  on  your  spaoe, 
and  your  readers  will  be  weaty  following  me  ;  and  yet  I  seem  to  bave 
but  begun  my  subject.  I  would  bave  sent  tbe  investigations  tbem- 
selves,  but  tbey  would  bave  required  several  large  engravings,  wbiob 
would  bave  rendered  tbem  inadmissible  in  your  paper.  I  bope  tbey 
will  be  publisbed  at  some  future  time.  But  I  sball  bare  to  ask  still 
more  space  for  a  letter  on  tbe  maxima.  I  bave  thought  tbis  ploin 
statement  of  faots  the  best  way  to  reply  to  Mr.  Prootor's  letter.  Yonr 
readers  will  see  tbat  wbat  I  daim  as  a  discovery  is  not  *'  vague  gneas- 
work,"  jumped  at  in  a  moment's  notice,  without  labour.  It  is  part  of 
the  resuit  of  years  of  patient  but  pleasurable  toil,  carried  on  under 
diffioulties  of  wbiob  Mr.  Procter  can  form  no  idea.  But  I  bave  no 
Word  to  say  agalnst  bim  ;  if  I  could  use  saroastio  irony,  I  would  not 
do  it.  I  owe  Mr  Procter  for  many  excellent  papers  in  tbe  Student  and 
Popular  Science  Review.  Tbose  I  will  remember,  and  bis  letter  I' 
will  try  to  f orget.  I  am.  Sir,  truly  yours,  ^ 

Andbew  Elyins. 

P.S.— Wbat  I  olaim  to  bave  diaoovered  is  the  oanse  of  the  periodioify 
of  solar  spots  ;  but  if  I  bave  really  done  tbis,  I  bave  done  moro  :  I  hâve 
diaoovered  the  ezistenoe  of  two  swarms  of  meteors  in  tbe  NoTember 
orbit  previously  unknown. 

Toronto,  Jan,  6.  A.  B. 
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SecreUrÎM  of  Bocistiea  wUl  obiica  ns  by  regnlarly  forwarding  "Abatraets  of 
Prooeedittgs;  "  and  tbey  woola  do  moch  to  «ihaDoo  th«  iotereat  and  aacoaaa 
of  their  meetings  if  thej  wonld  anable  na  to  pabUdk  in  antiolpstion  **iiotioaa 
of  pftpera  to  be  read."  _-_ 

BOYAL  SOCIETY. 

Thubsdat,  Januabt  20TH.-^Tbe  following  papers  were  onavoidably 
orushed  ont  of  our  last  week's  notice  : — "  On  the  Meohanioal  Perform- 
ance of  Logical  Inferenoe,"  by  W.  Stanley  Jevons,  M.A.  Lond.,  Profesaor 
of  Logic,  ^.,  in  Owen's  Collège  ;  oommunioated  by  Pxofessor  £.  Boacoe, 
F.B.S.^It  is  remarkable  that  from  the  earliest  times  meohanioal  aaoîsi- 
anoe  bas  been  employed  in  mathematical  oomputation.  The  ose  of 
pebbles,  of  tbe  Angers,  and  of  tbe  àbaous  of  the  Greéks  and  fiomana 
may  be  adduoed  as  examples.  Mathematicians  bave  oonstantly  de- 
lighted  in  devising  meohanioal  modes  of  oalculationa,  aa  in  the  oaae 
of  Napier's  bones,  meobanicid  globes,  slide  mies,  ào,  Aotnal  miinhînos 
for  performing  diffioult  oalcnlations  bave  been  designed  or  oonatrooied 
at  varions  times  since  tbe  early  part  of  the  17th  oentury,  by  Paaoal, 
Morland,  Leibnitz,  Gersten,  or  Babbage. 

In  logio,  on  tbe  contrary,  we  meet  with  a  total  absenoe  of  any 
aotual  mechanism,  although  logical  works  abound  with  expressions 
implying  the  need  of  auob  aid.  The  name  of  Aristotle'a  lo^ieel 
treatise,  the  "  Organon,"  or  Jnetrument,  and  many  definitâonsof  lo^, 
elearly  express  tbis  idea,  which  is  also  distinoUy  stated  by  Baa<»i  in 
tbe  second  aphorism  of  bis  "  New  Organon," 

Tbis  inability  of  logicians  to  real^Ee  tbeir  notions  of  a  meohaQioel 
logio  in  a  material  form,  anaXogoua  to  tbe  many  kinda  of  calonUitiiig 
machines,  can  only  be  explained  by  the  extrême  inoompLetenass  o 
their  doctrines.  It  is  the  advanoe  of  logical  soienoe,  ohiefly  dae  to  tlia 
late  Dr.  Boole,  Ptofessor  De  Morgan,  and  George  Bentham,  whiob 
now  enables  us  to  produce  a  truly  mechanioal  logio. 

Boole,  in  bis  oelebrated  work  on  the  Laws  of  Thought  firat  pat  f  orlh 
the  problem  of  logioal  science  in  its  complète  genmlity  :— (Tivnt  cer- 
tain logical  premises  or  conditions,  to  détermine  th  edesoription  t^oM^ 
class  of  objecte  imder  thase  conditions,  The  anoient  forma  of  logîoal 
deduotiona  are  but  a  few  iaolated  oaaea  of  thia  gênerai  problem,  whleb 
Boole  aolved  in  a  oompleie  but  exœedinglj  obaoaxe  manner.  là  ay 
Pwre  Logic  (London,  Stanford,  1864)  and  xi^  B^ebiMiofk  €f  " 


f «b.  s,  laro.] 
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(Loodcm,  Maornillan,  1869)  I  haTe  endeaToared  to  show  ihat  the  mjs- 
tenons  mathematioal  form  of  Boole'B  lo|fioal  System  is  altogether 
BuperflaoQS,  and  that  in  one  point  of  great  importance  he  was  deeply 
mistaken.  His  logioal  yiews,  when  simplified  and  oorreoted,  give  os 
a  method  of  indirect  déduction  of  extrême  generality  and  ];k>wer, 
foonded  direotlj  npon  this  most  fondamental  law  of  thonght.  A. 
proof  of  the  trathf nlness  and  power  of  this  System  is  to  be  foond  in 
tbe  fact  that  it  oan  be  embodied  in  a  machine  just  as  the  calcnlas  of 
différences  is  embodied  in  Mr.  Babbage's  oaloolating  machine. 

To  ezplain  the  nature  of  the  logio^  machine  alladed  to,  it  may  be 
pointed  ont  that  the  third  of  the  fondamental  laws  of  thooght  allows 
ns  to  affirm  of  any  objeot  one  or  the  other  of  two  oontradictory  attri- 
bates,  and  that  we  are  thns  enabled  to  develop  a  séries  of  altematiyes 
whioh  must  contain  the  description  of  a  given  class  or  object.  Thns, 
if  we  are  considering  the  propositions — 

Iron  is  métal, 
Métal  is  élément, 

we  oan  at  onoe  affirm  of  iron  tha  tit  is  induded  among  the  f onr  alter" 
natirea: — 

Métal,  élément, 

Métal,  not  élément. 

Not-metal,  élément. 

Not  métal,  not  élément. 

Bot  acoording  to  the  second  law  of  thonght,  nothing  can  combine 
contradiotory  attribates,  and  this  law  prcTents  ns  from  snppoaing 
that  iron  oan  be  not  métal  while  the  first  promise  affirma  that  it  is 
mctal.  The  second  promise  again  prevents  onr  snpposing  that  the 
cx>mbination  métal,  not  élément  oan  exist.  Hence  the  only  combina- 
iion  of  properties  whioh  the  promises  allow  ns  to  affirm  of  iron 
is  m£tal^  élément.  In  a  similar  manner  a  complète  solntion  of  any 
logical  problem  may  be  effected  by  forming  the  complète  list  of  com« 
bination,  in  which  Ôie  terms  of  the  problem  can  mauifest  themselves, 
and  then  striking  ont  sach  of  the  combinations  as  oannot  exist  in 
consistency  with  the  conditions  of  the  problem. 

The  logical  machine  actnally  constrnoted  représenta  the  combina» 
tion,  16  in  number,  of  fonr  positive  terms,  denoted  by  A,  B,  C,  D, 
and  their  oorresponding  negatires,  a,  b,  e,  d.     The  instrument  is 
proTided  with  eight  keys,  representing  thèse  terms  when  appearing  in 
the  Bubject  of  a  proposition,  with  eight  keys,  plaoed  to  the  right  hand 
of  the  former,  representing  the  tenus  when  ooouning  in  the  predicate 
of  a  proposition,  and  with  certain  opération  keys  denoting  tbe  copula 
of  the  proposition,  the  full  atop  at  the  end  of  it,  and  the  coigunotion 
(ïT,  acoording  as  it  coeurs  in  the  subjeot  or  predicate.     There  is  also  a 
key  denoting  the  finis  or  end  of  an  argument,  which  has  the  effect  of 
obliterating  any  preyions  impressions,  and  making  the  machine  a  ta- 
hula  rasa.    If  now  eaoh  of  the  letter  terms  A,  B,  G,  D  be  taken  to 
represent  some  logical  tenu  or  noun,  and  propositions  oonceming 
them  be,  as  it  were,  played  npon  the  machine,  as  upon  a  telegraphio 
instrument,  the  machine  effects  thereby  suoh  a  classification  and  sé- 
lection of  certain  roda  representing  the  16  possible  oombinationa  of 
the  terms,  that  only  those  combinations  consistent  with  the  proposi- 
tions remain  indicated  by  the  machine  at  the  end  of  the  opérations. 
When  onoe  a  séries  of  propositions  is  thus  impressed  upon  the  machine, 
it  is  capable  of  exhibiting  an  answer  to  any  question  which  may  be 
put  to  it  conceming  the  possible  combinations  whioh  form  any  class. 
The  machine  thus  embodies  ahnost  ail  the  powers  of  Boole's  logioal 
System  up  to  i>roblems  inTolving  four  distinct  terms,  and>)  represent 
problème  of  any  complexity  inyolving  any  number  of  terms  only  re- 
qnxres  the  mnltipUcation  of  the  parts  of  the  machine.    The  construc- 
tion involves  no  mechanioal  difficnltiesr  and  dépends  upon  a  peculiar 
arrangement  of  pins  and  lerers,  which  it  would  not  be  easy  to  explain 
without  drawings.    In  this  arrangement  of  the  parts  the  conditions 
of  correct  thSnking  are  obserred  ;  the  representatlTe  rods  are  just  as 
nomerous  as  the  laws  of  thonght  reqoire,  and  no  rod  represents  incon- 
sistent  attributes.    The  représentative  rods  are  olassified,  selected,  or 
rejeoted  by  the  ireading  of  a  proposition  in  a  manner  exactîy  answering 
to  that  in  which  a  reasoning  mind  should  treat  its  ideas,  and  at  every 
step  in  the  progrees  of  a  problem  the  machine  indioates  the  proper 
condition  of  a  ndnd  exempt  from  mistake. 

It  is  believed  that  this  logical  machine  may  be  usefully  employed 
in  the  logical  olaas-room  to  eâiibit  the  complète  analysis  of  any  argu« 
ment  or  logical  problem  ;  and  it  is  snperior  for  this  purpose  to  a  more 
rudimentary  oontrivance,  the  logical  abaous,  oonstruoted  by  me  for 
the  same  purpose,  and  previoudy  desoribed.  But  by  far  the  chief 
importance  of  the  machine  is  in  a  theoretical  point  of  view  as  demon- 
strating  in  the  aimplest  and  most  évident  manner  the  oharacter  and 
powers  of  a  universal  System  of  logical  déduction,  of  whioh  the  first, 
atthough  obscure  solution,  was  given  by  Dr.  Boole. 

"  On  Jaoobi'a  Tfaeorem  respeotmg  the  relative  Equilibrium  of  a  Be- 
volving  Ellipsoid  of  fluid;  and  on  lyory's  Discussion  of  theTheorem," 
by  L  Todbunter,  M.A.,  F.B.S.,  late  Fellow  of  St.  John's  Collège, 
Cambridge. — Jaoobi  disoovered  the  theorem  that  a  fluid  elUpsoid  re- 
volviag  nith  uif onn  angnlar  Telooitjy  round  its  leaat  azia  might  bo 


in  eqnilibrium.  Ivory  discussed  the  theorem,  and  made  seveml  state- 
ments  regarding  the  limitations  of  the  proportions  of  the  azia.  I/ory 's 
statoments  contain  varions  errors,  and  truths  based  on  erroneous 
reasoning.  The  objeot  of  the  présent  memoir  is  to  correct  Ivory's 
errors,  to  supply  his  imperfections,  and  to  add  something  to  what  is 
already  known  respeoting  the  theorem. 

« 

January  27th. — The  following  papers  were  read  : — '*  Bemarks  on  the 
récent  Eclipse  of  the  Sun  as  observed  ia  the  United  States,"  by  J. 
N.  Lookyer,  F.B.S. — ^By  the  kindnees  of  Professors  Wenlocd:,  Morton, 
and  Newton,  I  hâve  been  favoured  with  photogmphs,  and  as  yet  un- 
published  acoounts,  of  the  results  of  the  récent  totid  éclipse  of  Uie  snn 
observed  in  America.  I  am  anxious,  therefore,  to  take  the  opportunity 
afforded  by  the  subject  being  under  discussion,  to  lay  a  few  remarks 
thus  early  before  the  Royal  Society. 

The  points  which  I  hoped  might  be  more  espeoially  élumdated  by 
this  ecUpse  were  as  foUows  :— 

1.  It  is  possible  to  differentiate  between  the  atmosphère  and  the 
oorooaP 

2.  What  is  the  real  photog^raphic  évidence  of  the  structure  of  the 
base  of  the  chromosphere  in  référence  to  Mr.  W.  De  La  Bue's  enUurged 
photographs  of  the  éclipse  of  1860  ? 

8.  What  ia  the  amount  of  the  obliterating  effect  of  the  illumination 
of  our  atmosphère  on  the  spectrum  of  the  chromosphere  f 

4.  Is  there  any  cooler  hydrogen  above  the  prominenoes  P 

5.  Can  the  speotrosoope  settie  the  nature  of  the  oorona  during 
éclipses  P 

With  regard  to  one,  the  évidence  is  oondusive.  The  chromosphere, 
induding  a  "  radiance,"  as  it  has  been  termed  by  Dr.  Gk>nld  (the  edge 
of  the  radiance  as  photographed  bdng  strangely  like  the  edge  of  the 
chromosphere  in  places  viewed  with  the  open  sUt),  is  not  to  be  oon- 
f  onnded  with  the  corona. 

On  this  subject,  in  a  letter  to  Professer  Morton,  Dr.  B.  A.  Oould 
writes:  — "An  examination  of  the  beantiful  photographs  made  at 
Burling^ton  and  Ottumwa  hj  the  sections  of  yonr  party  in  charge  d 
Professors  Mayer  and  Haines,  and  a  comparison  of  them  with  my 
sketehes  of  the  oorona,  hâve  led  me  to  the  conviction  that  the  radiance 
around  the  moon  in  the  pioturea  made  during  totality  is  not  the  oorona 
at  àU,  but  is  actnally  the  image  of  what  Lockyer  has  called  the 
chromosphere. 

'*  Thisinteresting  faot  is  indicated  by  many  différent  considérations. 
The  directions  of  maximum  radiance  do  not  coïncide  with  those  of  the 
gxeat  beams  of  the  oorona  ;  they  remain  oonstant,  while  the  latter 
were  yariable.  There  is  a  diameter  approximately  oorresponding  to 
the  Bolar  axis,  near  the  extremities  of  whioh  the  radiance  upon  the 
photographs  is  a  minimum,  whereas  the  eoronal  beams  in  thèse  direc- 
tions were  espeoially  marked  during  a  great  part  of  the  total  obsoura* 
tion.  The  ooronal  beams  stood  in  apparent  relation  to  the  protubér- 
ances, whereas  the  auréole  seen  upon  the  photographs  is  most  marked 
in  their  immédiate  Tioinity  ;  indeed  the  great  protubérances,  at  280° 
to  245°,  seems  to  hâve  formed  a  southem  limit  to  the  radiance  on  the 
western  side,  while  a  shaip  northern  limit  is  seen  on  ail  the  photo- 
graphs at  about  350°,  the  intermediate  arc  being  thiokly  studded  with 
protuberanoes  whioh  the  moon  displayed  at  the  dlose  of  totality.  The 
exquisite  masses  of  flooculent  light  on  the  foUowing  limbs  are  upon 
the  two  sides  of  that  oorious  prominence  at  93°,  which  at  first 
resembled  an  ear  of  corn,  as  you  hâve  said,  but  which,  in  the  later 
pictures  af ter  it  had  been  more  oconlted,  and  its  southern  branch  thna 
rendeied  more  oonspienous,  was  like  a  pair  of  antelope's  homs,  to 
whioh  some  observers  oompare  it.  Whatever  of  this  auréole  is  shown 
upon  the  photographs  was  occulted  or  displayed  by  the  Innar  motion, 
preoisely  as  the  protubérances  were.  The  variations  in  the  form  of 
the  corona^  on  the  other  hand,  did  not  seem  to  be  dépendent  in  any 
degiee  upon  the  moon's  motion.  The  singnlar  and  élégant  structural 
indication  in  the  spécial  agtrregfttions  of  light  on  the  eastern  side 
may  be  of  high  value  in  gniding  to  a  f  urther  knowledge  of  the  chro- 
mosphere. They  are  manifest  in  ail  the  photographs  by  your  parties 
which  I  hâve  seen,  but  are  espeoially  marked  in  those  of  shortest 
exposure,  such  as  the  first  one  at  Ottumwa.  In  some  of  the  later  views 
they  may  be  detected  on  the  other  side  of  the  son,  thongh  less  dis- 
tinct; but  the  very  irregular  and  jagged  outline  of  the  chromo- 
sphere, as  desoribed  by  Janssen  and  Lockyer,  is  exhibited  in  per- 
fection." 

Tbe  second  point  is  also  leferred  to  in  the  same  letter.  I  think 
the  American  photographs  afford  evidenoe  that  certain  appearanoes  in 
parts  of  Mr.  De  La  Bue's  photographs,  whioh  repreaont  the  chromo- 
shere  as  billowy  on  its  under  side,  are  really  due  to  some  action  either 
of  the  moon's  surface  or  of  a  possible  rate  lunar  atmosphère,  lo  that 
it  is  not  désirable  to  confonnd  thèse  ^ects  with  others  that  might  be 
due  to  a  possible  suspension  of  the  ehromosphere  in  a  transparent 
atmosphère,  if  only  a  section  of  the  chromosphere  were  photographed. 

Dr.  Gould  writes  : — **  Ton  will  observe  that  some  of  the  brighter, 
petal-like  fiooculi  of  light  hâve  produoed  apparent  indentations  in  the 
moon's  limb  at  their  base,  Uke  those  at  the  bases  of  the  protubér- 
ances. Thèse  indentations  are  evidently  due  to  specular  refiection 
from  the  moon's  surface,  as  I  stated  to  the  American  Association  at 
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Salem  last  month.  Had  wiy  donbt  ezisted  in  my  mind  previouBly,  it 
wonld  haye  been  removed  by  an  Inspeotion  of  the  photographe." 

Where  the  ohromosphere  ia  ao  aniform  a  light  that  the  aotinio  effeot 
on  the  plate  is  pretty  neaily  eqnal,  the  base  of  the  ohromoaphere  is 
absolntely  continaoïia  in  the  American  photographs  :  bat  in  the  case 
of  Bome  of  the  larger  prominences,  notably  those  at  -h  I46  (Yonng) 
and  —  180  (Yonng),  there  aie  atrong  apparent  indenta  on  Ûie  moon's 
limb. 

I  nezt  oome  to  the  obliterating  effeot  of  the  illnmination  of  car 
atmosphère  on  the  speotram  of  the  chromoephere. 

This  is  eonsiderable  ;  in  faot  the  eTidenoes  of  it  are  very  maoh 
■tronger  than  one  ooold  hare  wished,  bat  hardly  more  decided  than  I 
had  antioipated.  Ptofeaaor  Wenlook's  eridence  on  this  point,  in  a 
letter  to  myself,  is  as  follows  :— "  I  examined  the  principal  pretaber* 
anoe  before,  daring,  and  after  totality.  I  saw  three  Unes  (G,  near  D 
and  F)  before  and  after  totality,  and  eleren  dnring  totality  ;  eight 
were intianUy  extinguished  on  the  first  appearance  qf  sunlight" 

This  effeot  waa  obserred  with  two  flint  priams  and  7  in.  apertare. 
Professor  Yoong,  with  Atc  prisms  of  45**  and  4  in.  apertare,  foand 
the  same  resnlt  in  the  part  of  the  speotram  he  was  examining  at  the 
end  of  the  totality. 

He  writes  : — **  I  had  jast  oompleted  the  measarements  of  2602, 
when  the  totality  ended.  This  Une  disappeared  instantly,  bat  2796 
[the  hydrogen  Une  near  O]  was  nearly  a  minnte  in  resaming  its  nsaal 
faintness."  Thèse  obserrations  I  oonsider  among  the  most  important 
ones  made  daring  the  éclipse  ;  for  they  show  most  onmistakàbly  that, 
as  I  hare  already  reported  to  the  Seoretary  of  the  Govemment-Grant 
Committee,  the  new  method  to  be  employed  nnder  the  beat  conditions 
mast  be  nsed  with  large  apertores  and  large  dispersion. 

On  the  4th  point  the  évidence  ia  bat  negatire  only,  and  therefore  in 
faronr  of  the  Tiew  I  haye  some  time  ago  oommanicated  to  the  Boyal 
Society. 

We  next  oome  to  the  question  of  the  corona,— a  question  which  haa 
been  made  more  dilBoolt  than  ever  (in  appeaxance  only  I  think)  by  the 
Ametiean  obserrations. 

I  propose  to  disonaa  only  the  tpeotrosoopio  obsenrations  of  Prof  essors 
Yonng  and  Fickering  in  connection  with  Dr.  Goold's  before  qooted 
remarks. 

Professor  Fickering,  with  an  ordinary  chemical  spectroscope  merely 
dizected  to  the  san's  place  daring  totality,  obtained  the  combined 
speotram  of  the  protaberances  and  oorona.  He  saw  a  continaoas 
spectrnm  with  two  or  thxee  bright  Unes,  one  **  near  £,"  and  a  second 
"  near  C." 

Professer  Yoang,  who  aaed  a  spectroscope  speciaUy  adapted  for  the 
work,  in  which  only  one  part  of  the  prominenoe  at  •^  146*  was  being 
examined,  saw  C,  near  D,  a  Une  at  1250  +  20,  and  another  at  1350  +  20 

of  Kirohhoff's  acale.  The  reet  of  the  obsenrations  I  giTC  in  his  own 
words. 

Then  came  the  1474  K  Une,  which  was  very  bright,  thoogh  by  no 
means  eqaal  to  G  and  D,  ;  bat  attention  was  immediately  arrestod  by  the 
fact  that,  nnUke  them,  it  eztended  dean  aoross  the  speotram  ;  and  on 
moTing  the  slit  away  from  the  protaberances,  it  persisted,  whUe  D,, 
Tisibly  in  the  edge  of  the  fidd,  disappeared.  Thas  it  was  évident 
that'  this  line  belonged  not  to  the  speotram  of  the  protubérance,  but 
to  that  of  the  oorona.  My  impression,  but  I  do  not  feel  at  aU  sore 
of  it,  is  that  the  two  faint  Unes  between  it  and  D„  behared  in  the 
same  manner,  and  are  also  oorona  Unes.* 

I  am  oonflrmed  in  this  opinion  by  Professor  Pickering's  obserration. 
He  nsed  a  single-prism  spectroscope,  with  the  sUt  of  the  coUimator 
simply  directed  to  the  sun,  and  having  no  lens  in  front  of  it.  Witi^ 
this  arrangement  he  saw  only  three  or  foar  bright  Unes,  the  brightest 
near  E  (1474).  Now  this  is  exactiy  what  ought  to  ocour  if  that  line 
reaUy  belongs  to  the  oorona,  which,  from  its  great  extent,  fomished 
to  fais  instrament  a  far  greater  quantity  of  light  than  the  pro- 
minences. 


1  On  two  or  three  oooMionf  prerionily  I  had  been  rery  maoh  rarpriMd  st  not 
b«inff  able  to  deteet  thit  line  in  Ui*  tpaetnim  of  onoranUy  bright  prominenoet. 
On  the  otber  haad,  I  odm  fooad  it  very  Mwy  to  Me  at  a  plâoe  on  the  mia't  limbs 
«hera  the  other  «hronuMph«re  Uam,  osnally  fw  moxe  bxilUant,  were  slmost 
iariaibU. 

*  A  eareftal  «xamiaetion  of  the  photographa,  etpeeiaUy  No.  2  of  the  Bnrlington 
totahtT  pietarea,  aomewhat  diminiahee  my  oonAdence  in  the  eondosion  of  the  text 
M  to  the  natue  of  thoM  three  Unee  (1S60. 1810,  and  147é).  They  certaiidy  do  not 
beloDff  to  the  epeetnim  of  the  mort  briUiant  portion  of  the  prominenoee  ;  bat 
around  the  prottmeaoes  of  the  eeetem  limbe,  on  wÙoh  the  dit  01  the  ipeetroseope 
WM  direeted  daring  the  first  half  of  the  totelitr,  the  protograph  thowt  •  pretty 
extendve  and  weD^floed  nebnloal^,  efidently  dWtinee  from,  tbongh  assooieted 
witii,  the  Vrilhaat  naeiai.  Hov  it  (■  poenbU  that  theie  Unee  may  belong  to  thit 
nebnioiity,  and  not  to  the  eorona  proper;  for  I  eannot  reeaU  with  eertwntf 
wbethfr  1474  retained  ite  brillluoe  at  aay  eoneiderable  distanoe  from  the  pro- 
minenoee, or  only  in  thefr  immédiate  neighboarhood.  My  atrong  iinpreadon, 
however,  ia  that  the  former  waa  the  eeee,  and  that  the  teit  la  eonect.  I  ma?  aa 
well  oonfeaa  my  nncertain  memoiy  hère  ia  due  to  the  faot  that  inat  at  this  time, 
while  my  aaaittant  waa  handine  me  the  lantem  with  wbieh  to  read  the  micrometer- 
head,  I looked  OTer  my  thoulder  for  an  instant,  and  b^held  tbe  moat  bcMtifnl  and 
ImpreaaiTe  ap^otaele  npon  which  my  eyea  bave  erer  reated.  It  oonld  not  hare  bof  o 
for  flre  aeeonda;  bat  the  rfTeet  waa  ao  OTerwbelming  aa  to  drive  away  ail  eertaia 
recoUeetion  of  what  I  had  Joat  aeen.  IVhat  I  bave  reeorded  I  recall  from  my 
notea  taken  down  by  my  aaaiataat. 


By  this  time  the  moon  had  advanoed  so  far  that  it  became  neces- 
sary  to  shift  the  sUt  to  the  great  prominenoe  on  the  opposite  side  of 
the  Sun.  While  my  assistant  was  doing  this,  I  suppose  I  must,  in  the 
excitement  of  the  moment,  hâve  run  my  eyepieoe  over  tbe  région  of 
the  magnésium  Unes  (&),  and  tbrown  them  eut  of  the  field  before  he 
had  brought  anything  upon  the  slit.  At  any  rate  I  saw  nothing  of 
thèse  Unes,  which  were  erident  enough  to  sereral  other  observers,  and 
eau  think  of  no  other  way  to  acoount  for  their  having  escaped  me. 
The  F  Une  in  the  spectrum  of  the  great  protubérance  was  absolntely 
glorious,  broad  at  the  base  and  tapering  upwards,  crookedly  aa 
Lookyer  bas  before  often  obserred.  Nezt  appeared  a  new  Une,  aboat 
aa  bright  aa  1474  at  2602-2  of  KirchhofTs  scale.  Its  position  was 
carefnUy  determined  by  micrometrical  référence  to  the  next  Une» 
2796  E  (hydrogen  7),  which  was  rery  bright  ;  h  was  alao  seen,  very 
dear,  but  hardly  briÛiant.    In  aU  I  saw  nine  bright  Unes. 

A  faint  continuons  spectrum,  without  any  traces  of  dark  Unes  in  it, 
waa  also  Tisible,  eridently  due  to  the  oorona.  Its  Ught,  tested  by  a 
tourmaline  applied  next  to  the  eye,  proved  to  be  rery  strongly  polarized 
in  a  plane,  passing  through  the  centre  of  the  son.  I  am  not  aure, 
however,  but  that  this  polarization,  as  suggested  by  Prof.  Fickering, 
may  hâve  been  produit  by  the  successive  rofraotions  through  the 
prisms.  This  explanation  at  once  removes  the  diffioulty  otherwise 
arising  from  the  absence  of  dark  Unes. 

I  hâve  first  to  do  with  the  oontinuous  spectrum,  dednced  from 
Professer  Pickering's  observations. 

I  think  in  such  a  method  of  observation,  even  if  the  oorona  were 
terrestrial  and  gave  a  dark-Une  spectrum,  the  Unes  visible  with  such  a 
dim  light  would  in  great  part  be  obUterated  by  the  oorresponding 
bright  Unes  given  eut  by  the  long  aro  of  chromosphero  visible,  to  saj 
noÛiing  of  the  prominenoes,  in  which  it  would  be  strange  if  C,  D,  £, 
b,  F,  and  many  other  Unes,  wero  not  reversed.  Tins  suggestion,  X 
tliink,  is  strongthened  by  the  statement  that  two  bright  Ihies  were 
seen  "  near  0  "  and  **  near  E  "  ;  should  we  not  rather  read  (for  the 
"  near  "  shows  that  we  are  only  deaUng  with  approximations)  (7 and  F: 
which  is  exaotly  what  we  might  expect. 

But  even  this  is  not  aU  that  may  be  hazarded  on  the  subjeot  of  the 
continuons  speotram,  which  was  sîso  seen  by  Professer  Toung  nnder 
diiferent  conditions. 

Assuming  the  oorona  to  be  an  atmospherio  effeot  merely,  as  I  hâve 
beforo  asserted  it  to  be,  it  seems  to  me  that  its  spectrum  should  be 
continuons,  or  nearly  so  ;  for  is  it  not  as  much  due  to  the  Ught  of  the 
prominenoes  as  to  the  light  of  the  photosphère,  which  it  may  be  said 
roughiy  are  complementary  to  each  other  ? 

With  rogard  to  the  Aurora  theory,  I  gather  from  Professor  Yoang*s 
note  that,  if  not  already  withdrawn,  he  is  anxious  to  wait  tiU  the  next 
eoUpse  for  further  facts.  I  oonsider  that  the  faot  that  I  often  see 
the  Une  at  1474,  and  often  do  not,  is  fatal  to  it,  as  it  should  be  oon- 
stantly  visible,  on  the  proposed  hypothesis.  The  observation  of  iron- 
vaponr,  as  I  hold  it  to  be  at  this  élévation,  is  of  extrême  value,  coupled 
with  ita  simple  spectrum,  seen  dwring  an  éclipse,  as  it  entirely  confirma 
my  observations  made  at  a  lower  level  In  the  case,  not  only  of  iron 
but  of  magnésium. 

"  On  the  Theoiy  of  Continuons  Beams,"  by  John  Mortimer  Heppel, 
Mem.  Inst.  CE.  ;  communioated  by  W.  J.  Maoquom  Bsdikine,  F.â.S. 
— ^The  ohief  object  of  the  présent  communication  is  to  xemedy  some 
acknowledged  defects  in  the  theory  of  the  above-mentioned  subjeot. 
The  principal  steps  by  which  it  bas  xeached  its  prosent  state  of 
development  aro  also  notioed,  and  may  be  briefly  recapitulated  aa 
f oUows  : — 

In  1825  M.  Navier  investigated  the  conditions  of  straight  oon- 
tinuous beams  restingon  any  number  of  supports.  His  method, 
though  perfeotly  correct  for  the  assumed  conditions  (which  embraoed 
most  cases  ocourring  in  praotice),  was  so  exoeedingly  intricate  when 
the  number  of  openings  became  at  aU  large,  that  in  such  instances  it 
was  of  Uttle  praotical  use. 

In  1849  M.  Clapeyron,  a  distinguished  engineer  and  savant,  deviaed 
a  much  moro  direct  and  eaey  means  of  treating  such  cases,  thongli  he 
did  not  at  first  suoceed  in  giving  to  his  own  method  ail  tiie  simpUoity 
and  élégance  of  which  it  was  capable. 

This  was  first  donc  in  1856  by  M.  Bertot,  civil  engineer,  who,  by 
effecting  an  eUmination  which  had  escaped  Clapeyron,  arrived  at  a 
romarkable  équation,  which  bas  been  the  key  to  ail  subséquent  tx«at- 
ment  of  the  subjeot.  This  équation  involves  the  bending  moments 
over  any  three  consécutive  points  of  support,  and  is  weU  known  in 
France  by  the  name  of  the  "  Theorom  of  the  Three  Moments." 

In  1857  M.  Clapeyron  himself  and  M.  Brefne,  Professeur  de  M<^- 
canique  appUquée  à  TEcole  Impériale  des  Ponts  et  Chaussées,  appear  to 
hâve  disooverêd  this  theorem  independently  of  M.  Bertot,  and  M. 
Brofne  shortly  afterwards  extended  it  to  a  much  greater  degree  of 
generaUty. 

M.  Brefne's  rosearohes  on  this  snbject  aro  pubUshed  in  the  third 
volume  of  his  Cours  de  Mécanique  appliquée,  Paris,  1865  ;  but  they 
had  been  communioated  by  him  to  the  Academy  of  Sciences  in  1862, 
and  fuUy  oompleted  in  the  proviens  year.  M.  Brofne  not  only  oontri* 
buted  to  the  advancement  of  the  theory,  but  entered  Iwgely  into  the 
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beat  mdthods  of  its  application  to  praoiàoe,  and  fiamed  mies  which 
hare  BÎnce,  nnder  an  Impérial  Commission,  aoqaired  the  charaoter  of 
législative  enaotments. 

M.  Bélanger,  Professeor  de  Mocaniqae  appliquée  à  l'Ecole  Centrale, 
appeors  abont  the  same  time  as  M.  Brefne  to  bave  made  an  indepen- 
dent  investigation  of  this  subject,  and  to  bave  brongbt  the  theory  of  it 
to  abont  tbe  same  stage  of  advancement. 

little  bas  been  since  added  to  this  theory  in  France,  bnt  valnable 
contribations  to  its  development  in  référence  to  practice  are  to  be 
fonnd  in  Tarions  works. 

In  England  Professer  Moseley  is  the  first  writer  on  meohanics  who 
appears  to  bave  occnpied  himself  with  this  snbject.  In  hia  work  on 
The  Mechanical  Principles  of  Engineering  and  Architecture^  he  gives 
sereral  ezamplea  of  the  application  of  M.  Navier's  method  to  im- 
portant praotical  cases.  This  work  was  pnblished  in  1843,  and  no 
donbt  fnmished  the  gronndwork  for  Mr.  Pôle* s  more  extended  investi- 
gations. 

In  1852  Mr.  Pôle  had  to  examine  the  case  of  the  bridge  over  the 
Trent  at  Torkney,  involving  some  new  conditions  not  treated  by 
Moseley,  but  which  he  fonnd  the  means  of  treating  with  perfect  sac- 
cess.  Abont  the  same  time  Mr.  Pôle  had  to  deal  with  the  mnch  more 
comploz  and  important  case  of  the  Britannia  bridge,  in  which,  besides 
variation  of  load  from  ene  span  to  another,  variation  of  section  aiso 
had  to  be  oonsidered,  and  imperfeot  continmty  over  the  middle  pier. 
Thèse  conditions  were  sncoessfnlly  imported  into.  this  method  of 
Navier,  which  was,  however,  only  known  to  Mr.  Pôle  throngh  the 
examples  of  its  application  given  in  Moseley's  work,  and  the  resnlts 
obtained  were  identioal  with  those  which  wonld  bave  followed  from 
the  application  of  the  method  of  Clapeyron  in  its  most  improved  and 
generalized  form. 

In  1858,  the  présent  writer,  being  then  in  India^  had  occasion  to 
consider  the  condition  of  a  oontinnons  girder  of  five  spans,  and  find- 
ing  the  method  of  Navier  nnmanageable,  was  forced  to  seek  for  some 
other.  He  first  came  npon  the  eqnation  which  he  afterwards  fonnd 
had  been  for  some  years  known  in  France  as  the  "  Theorem  of  the 
three  Moments,"  and  afterwards  extended  it,  so  as  to  take  in  ail  the 
conditions  of  the  Britannia  bridge  and  to  verify  ail  Mr.  Pole's  resnlts. 
In  this  form  it  was  absolntely  identical  with  the  eqnation  given  by  M. 
Bélanger,  and  nearly  so  with  that  of  M.  Bref  ne. 

The  great  defect  in  ail  this  theory  np  to  the  présent  time  bas  been 
that,  in  order  to  avoid  an  inextricable  complexity,  it  bas  been  neces- 
■ary  to  consider  the  load  in  eaoh  span  as  nniformiy  distribnted  over  it, 
and  the  moment  of  inertia  of  the  section  as  nnifomi  thronghont  each 
span. 

In  many  cases  thèse  hypothèses  are  false,  notably  so  in  the  case  of 
the  Britannia  ;  and  the  conclnsions  are  affected  by  their  falsity,  to 
what  extent  being  a  matter  of  nncertainty,  though  good  gronnds  bave 
been  shown  for  believing  that  the  errors  cannot  attain  to  importance. 
The  method  now  given  treats  thèse  conditions,  it  is  hoped,  rigo- 
ronsly  ;  and  althongh  the  eqnations  obtained  are  snch  as  necessarily 
Teq;aire  some  laborions  compntation  to  obtain  nnmerioal  resnlts,  they 
are  oertainly  by  no  means  inextricable. 

It  is  satisfactory  to  find  that  in  the  case  of  the  Britannia,  where 
thèse  new  conditions  enter  with  mnch  greater  force  than  in  most  cases, 
their  eiFect  on  the  resnlting  stresses  is  very  nnimportant  ;  so  that  the 
inference  may  legitimately  be  drawn  that  in  ail  ordinary  cases  the 
method  of  Brefne  may  be  confidently  applied.  As  regards  the  deflec- 
tioD,  Uiey  teem  to  exercise  a  more  perceptible  influence,  in  the  case 
of  the  Britannia  bringing  it  muoh  nearer  to  the  observed  deflection. 

It  wonld  therefore  appear  désirable  in  any  important  work  to  use 
the  eqnations  now  given  for  determining  the  deflections,  thongh  the 
stresses  may  be  fonnd  with  ail  sufficient  exactitude  from  the  simpler 
sxpressions  already  in  nse. 

It  is  scarcely  possible  in  a  short  abstraot  to  give  an  idea  of  an  ana- 
lytical  investigation.  The  équations  obtained  are  of  the  same  form  as 
thoeeof  theprevious  methods,  each  containing,  as  nnknown  qnantities, 
the  bending  moments  over  three  consécutive  supports  ;  but  the  coeffi- 
cients are  somewhat  involved  functions  of  the  varying  loads  and 
sections.  An  abbreviated  f unctional  notation  bas,  wherever  possible, 
been  nsed,  by  means  of  which  a  certain  degree  of  deamess  and  sym- 
metiy  is  preserved  in  expressions  which  wonld  otherwise  become 
isextrioably  oomplex. 

"  Bemarka  on  Mr.  Heppel's  Theory  of  Continuons  Beams,"  by  W. 
J.  Macqnom  Bankine,  CE.,  LL.D.,  F.B.S. 

The  anthor  states  that  the  advantages  possessed  by  Mr.  Hèppera 
method  will  probably  cause  it  to  be  nsed  both  in  practice  and  in 
Kcientific  stndy. 

With  a  view  to  the  instruction  of  students  in  engineering  science, 
he  proposes  an  abridged  way  of  stating  the  theoretical  principles  of 
Ur.  Heppel'a  method,  considering  at  the  same  time  that  Mr.  Heppel's 
more  detailed  investigation  f orms  the  best  model  for  nnmerioal  calcu- 
Ution. 

He  then  iiso3  Mr.  HeppoVs  improved  form  of  the  "  Theorem  of  the 
three  moments  "  to  test  l'.;e  aoonraoy  of  the  formulas  which  he  obtained 
^n  KDother  way  and  pnblished  in  A  3fanual  of  Civil  Engineeririg,  for 


the  case  of  a  uniform  continuons  beam  with  an  indefinite  number  of 
equal  spans,  the  successive  spans  being  loaded  alternately  with  an 
uniform  fixed  load  only,  and  with  a  uniform  travelling  load  in  addition 
to  the  fixed  load  ;  and  he  finds  the  résulta  of  the  two  methods  to  agrée 
in  every  respect. 

LINNEAN  SOCIETY. 

Januart  20th.— George  Bentham,  Eeq.,  président,  in  the  chair. 
Col.  B.  Benson,  Messrs.  N.  L.  Austen,  F.  P.  Balkwill,  J.  Goucher, 
G.  Harrison,  C.  A.  Bobinson,  E.  Taylor,  and  A.  Woodward  wore 
elected  fellows.  The  following  papers  were  read  : — "  A  B^ivision  of 
the  Flora  of  Iceland,"  by  C.  C.  Babington,  M. A.  ;  "  Contributions  to 
British  Mnscology,"  by  S.  C.  Lindberg,  M. A.,  commnnicated  by  Dr. 
J.  P.  Hooker  ;  and  "  On  New  British  Spiders,"  by  the  Rev.  C.  P. 
Cambridge,  oommunioated  by  J.  Salter,  Esq. 


CHEMICAL  SOCIETY. 

Januaby  20th. — Dr.  A.  W.  Williamson,  F.R.S.,  &o.,  président,  in 
the  chair.  The  following  gentlemen  were  elected  fellows  : — I.  Bell, 
A.  Bird,  G.  B.  Hislop,  E.  Lapper,  H.  Seward.  The  first  paper  read 
was  "  Note  on  the  Absorption  of  Mixed  Vaponrs  by  Charooal,"  by 
John  Hun  ter,  M.  A.,  Queen's  Collège,  Belfast.  The  anthor,  some  time 
ago,  published,  in  the  Journal  of  the  Chemical  Society  (May,  1868), 
the  resnlts  obtained  by  absorbing  the  mixture  of  two  vaponrs  by 
means  of  oocoa-nut  charcoal.  He  fonnd  that  the  absorption  was 
increased  when  one  of  the  vaponrs  was  at  a  température  near  to  its 
point  of  condensation;  and  he  explained  the  phenomenon  by  assuming 
that,  when  a  fragment  of  charcoal  is  introduced  into  a  mixture  of  two 
vaponrs,  the  one  which  is  nearest  to  its  point  of  condensation  is  first 
absorbed,  and  this,  in  its  condensed  state  in  the  pores  of  the  charcoal, 
aids  the  absorption  of  the  other  vapour.  According  to  this  view,  a 
succession  of  condensations  is  going  on.  The  theory  is  strikingly 
illustrated  in  experimenting  with  a  mixture  of  water  vapour  and 
ammonia  gas  (obtained  by  heating  an  aqueous  solution  of  ammonia 
of  ep.  gr.  0'88),  when  the  mixture  is  mnch  more  largely  absorbed 
than  either  the  gas  or  the  vapour  separately.  The  mean  of  a  set  of 
experiments  made  at  100°  and  a  mean  pressure  of  706'2  m.m.  waa— 
dl6'6  vols,  of  the  mixture  absorbed  by  1  vol.  of  charcoal. 

The  président  remarked  that  the  results  were  entirely  in  aocordanoe 
with  what  was  expeoted  on  theoretical  gronnds. 

The  next  communication  was — "The  Composition  of  Iron-Bust," 
by  Dr.  Crace  Calvert.  The  anthor  had  lately  occasion  to  analyse  mst 
obtained  from  two  différent  places, — from  the  ontaide  of  the  Conway 
Bridge,  and  from  Llangollen,  North  Walos  ;  and  he  fonnd  both  spo- 
cimens  to  be  composed  as  follows  : — 

Sesqnioxide  of  iron   92*900 

Ptotoxide  of  iron  6177 

Carbonate  of  iron 0*617 

Carbonate  of  lime 0*295 

SiUoa 0*121 

Ammonia  traces 


100000 


This  resnlt  indnoed  the  anthor  to  inquire  to  which  of  the  conati- 
tnenta  of  the  atmosphère  the  formation  of  mat  is  chiefly  due.  To 
this  end,,  dean  blades  of  steel  and  iron  were  pnt  into  tubes  filled  re- 
apectively  with  oxygen,  oxygen  and  a  little  carbonic  aoid,  oxygen  and 
moiature,  &c.  The  bladea  were  introduced  into  the  tubes,  which 
then  were  filled,  over  mercnry,  with  oxygen.  But  thia  proved  an  nn- 
satisfactory  method,  inasmuch  as  always  some  globules  of  mercnry 
remained  adhering  to  the  iron,  whereby  a  galvanio  action  was  pro- 
duced,  which,  of  course,  indnoed  a  rapid  oxidation.  To  avoid  this, 
the  tubes  were  filled  simply  by  displaœment  of  the  atmospheric  air. 
The  blades  were  then  left  exposed  to  the  action  of  the  différent 
agents  for  a  period  of  four  months.    The  résulta  were  as  follows  :-^ 

Blades  in  dry  oxygen. — No  oxidation. 

Blades  in  moist  oxygen. — Ont  of  three  experiments,  only  in  one  a 
sligbt  oxidation. 

Blades  in  dry  carbonic  aoid.— No  oxidation. 

Blades  in  moist  carbonic  aoid. — Sligbt  incrustation  of  a  white 
colonr.    Ont  of  six  experiments,  two  did  not  give  this  resuit. 

Blades  in  dry  carbonic  aoid  and  oxygen. — No  oxidation. 

Blades  in  moist  carbonic  acid  and  oxygen. — Most  rapid  oxidation. 

Blades  in  dry  oxygen  and  ammonia. — ^No  oxidation. 

Blades  in  moist  oxygen  and  ammonia.— No  oxidation. 

Thèse  faots  led  the  anthor  to  assume  that  it  is  the  présence  of 
carbonic  aoid  in  the  atmosphère,  and  not  oxygen  or  water  vapour, 
which  Mcterminea  the  oxidation  of  iron. 

The  anthor  next  inveatigated  the  behaviour  of  iron  in  water  into 
whioh,  anoceaaivély,  oxygen,  oarbonio  add,  a  mixture  of  the  two  gases, 
&c.,  was  condncted.    The  reaulta  were  analogona  to  thoae  above  men- 
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tioned,  inasmacli  as  the  most  effectire  oxidation  took  place  when  a 
mixtnre  of  oxyg^en  and  carbonio  acid  was  introdnced  into  the  water. 
The  action  commenced  immcdiatelj,  and,  in  a  short  timo,  a  dark 
preoipitate  coverod  the  bottom  of  tho  veasel.  The  oxidation,  in 
thèse  cases,  was  not  due  to  the  fixation  of  the  oxygen  disaolved  in 
the  water,  but  to  oxygen  liberated  from  the  water  by  galTanic  action  ; 
the  occurrence  of  hydrogen  colleoted  abore  the  liqnid  in  the  botUes 
proYod  this  snfficiently.  A  fnrther  évidence  for  the  sapposition  that 
the  oxidation  of  the  iron  is  effected  throagh  the  décomposition  of  the 
water  is  fonnd  in  the  fact  that,  when  into  distilled  water  whioh  had 
previonsly  been  deprived  of  ail  its  absorbed  gases  by  continued  boiling 
a  bright  blade  is  introdnced,  it  became,  in  the  course  of  a  few  days, 
hère  and  there  covered  with  rust.  Tho  spots  where  the  oxidation  had 
taken  place  proved  to  be  impurities  in  the  iron,  which  had  induced  a 
galvanio  action,  just  as  a  mère  trace  of  zinc,  placed  on  one  end  of  the 
blade,  would  establish  a  voltaic  current. 

Finally,  Dr.  Calvert  investigated  the  state  of  iron  in  alkalies  ;  and 
he  discovered  that,  not  only  the  solutions  of  the  caustio  alkalies,  but 
of  their  carbonates  as  well,  protect  iron  against  anyoxidising  action.* 


ETHNOLOGICAL  SOCIETY. 


TuESDAT,  January  25th. —  Professer  Huxley,  président,  in  the 
chair.  The  following  new  membcrs  wcre  announced  at  this  and  tho  pre- 
ceding  meeting.  The  Earl  of  Dunraven  and  Mountearl,  K.P.,  Lord 
Eosehill,  J.  W.  Barnes,  Esq.,  T.  H.  Baylis,  Esq.,  D.  Duncan,  Esq., 
M. A.,  J.  Edwards,  Esq.,  J.  F.  McLennan,  Esq.,  W.  Morrison,  Esq., 
M.P.,  and  R.  L.  Nash,  Esq. — Dr.  Hooker,  C.B.,  exhibited  a  collection 
of  figures  in  nnbakod  olay,  modelled  by  a  native  Zulu  ;  and  Col.  Lane 
Fox  exhibited  some  stone  mullers  used  for  pounding  grain.  Mr.  Bon- 
wick,  F.B.G.S.,  read  a  paper  "  On  the  Origin  of  the  Tasmanians, 
geologically  considcred.*' — ^The  Tasmanians  hâve  now  become  almost 
oxtinct,  an  old  woman  being  the  only  survivor  of  the  race.  They  wore 
related  in  manners  and  in  gênerai  physique  to  the  neighbouring  Ans- 
tralians,  but  were  allied  by  black  skin  and  wooHy  hair  to  the  distant 
Africaus,  while  they  were  assimilated  by  rosemblance  of  lang^age, 
customs,  and  habits  of  thonght,  to  many  racée  scattered  over  vaat 
areas.  The  author  songht  to  explain  this  relation  by  constructing  an 
idéal  southem  continent,  whenoe  ail  the  dark>coloured  races  surround- 
ing  tho  Indian  Océan,  and  extending  into  the  Pacific  and  southem 
océans  may  hâve  radiated.  Ho  regards  the  Tasmanian  as  probably 
older  than  the  Australian.  Dr.  Hooker,  whose  authority  had  fro- 
qnently  been  quoted  in  the  paper,  pointed  out  the  similarity  and  dif- 
ferencea  that  obtain  between  the  floras  of  Anstralia,  Tasmania,  New 
Zealand,  South  Africa,  &c.  It  has  recently  been  fonnd  that  tho  flora 
of  the  Howe  Islande  is  very  unlike  that  of  Anstralia,  although 
BO  near  to  the  coast.  He  protested,  howe  ver,  against  the  inference 
that  the  line  of  migration  foUowed  by  plants  is  necessarily  the  saroe 
as  that  pursued  by  the  higher  animais.  The  président  allnded  to  the 
great  différence  between  the  Australian  and  Tasmanian,  especially  in 
the  oharaoter  of  the  hair  ;  and  he  regarded  it  as  physioally  impossible 
that  the  Tasmanian  could  hâve  come  from  Anstralia.  He  suggested 
that  an  intermpted  communication  by  a  chain  of  islands  may  hâve 
extended  from  New  Caledonia  to  Tasmania,  similar  to  that  which  now 
oonnects  New  Caledonia  with  New  Guinea  ;  and  that  by  this  means  a 
low  negrito  type  may  hâve  spread  eastward  over  this  area. 

Mr.Howorth*s  paper,  "On aFrontier-line  of Ethnology  andGeology," 
was  then  read.  Siberia  and  North  America  form  a  well-defined  pro- 
vinoe,  botanically,  soologically,  and  ethnologically.  North  of  the 
isothermal  line  forming  t^e  southem  boundary  of  this  province  dwell 
the  Ugrian  races,  whose  conditions  of  existence  were  compared  by  the 
author  with  those  of  the  prehistoric  period.  In  Europe,  the  isother- 
mals  hâve  been  gradually  twisted  to  the  north  by  the  Gulf  Stream, 
and  the  author  believes  that  the  graduai  advent  of  the  Stream  may  be 
traced  from  no  earlier  period  than  about  the  twelfth  century  b.c. 
Bemarka  on  this  paper  were  made  by  the  président,  Dr.  Hyde  Clarke, 
Dr.  Bichard  King,  and  Col.  Lane  Fox.  Mr.  Atkinson  read  a  "  Note 
on  the  Nioobar  Islande,"  and  exhibited  some  grotesque  figures  carved 
in  wood,  taken  from  the  Nicobars  by  Capt.  Edge,  in  1867,  and  recently 
bronght  to  this  oountry  by  Capt.  Maokenzie.  Thèse  figures  are  to  be 
placed  in  the  Christy  collection,  and  similar  objeots  hâve  been  for- 
warded  to  the  Mnsenm  in  Edinbnrgh. 


BOYAL  GBOaSAPHICAL  SOCIETY. 

The  flfth  meeting  of  the  présent  session  of  this  sooiety  was  held  on 
Monday  the  24th  ult.,  at  the  Boyal  Institation  ;  Sir  B.  I.  Murohiaon, 
président,  in  the  chair.  The  firat  communication  received  was  a  letter 
from  the  society's  envoy,  Mr.  G.  W.  Hayward,  who  has  recently  aooom- 
plished  a  suooessful  journey  to  Yarkand  and  Eashgar,  and  is  now. 
preparing  for  an  exploration  of  the  Pamir  table-land  lying  between  East- 


em  and  Western  Turkostan.  The  letter  was  dated  from  Srinagar,  tho 
capital  of  Kashmir,  November  17th,  1869.  The  travoller  had  had 
soToral  interviews  with  tho  Maharajah  and  his  Ministère  regarding  his 
Project  of  entering  the  unknown  région  beyond  their  frontier  by  the 
Gilg^t  Valley,  and  they  had  represented  to  him  tho  difficulties  and  risks 
he  would  hâve  to  encounter  among  the  hostile  tribes  at  the  head  of 
the  valley,  where  the  protection  of  the  Maharajah  would  be  of  no 
avail.  Recently  the  Kashmirees  on  the  frontier  had  canght  a  party  of 
robbers  of  the  Hunza  tribe,  whom  they  mutilated  and  kîlled,  and 
reprisais  were  expected  ;  and  as  Mr.  Hayward's  route  lay  through  tho 
Hunza  territory  this  had  greatly  incroased  his  difficulties.  He  ex- 
pressed,  however,  his  détermination  to  make  the  attempt.  The  pré- 
sident announced  that  as  Mr.  Hayward  would  probably  push  forward 
by  tho  sources  of  the  Oxus  and  Zariafshan  into  the  new  Busaian. 
province  of  Turkeetan,  he  had  written  to  the  président  of  the  Impérial 
Geographical  Society  to  request  the  faveur  of  his  intercession  with 
the  Ruasian  Government  to  secure  a  welcome  réception  for  the  tra- 
veller,  and  that  he  had  received  a  most  favourable  reply.  Ail  that 
could  now  be  doue  was  to  hope  for  the  success  of  Mr.  Hayward's 
dangerous  journey  over  those  lofty  passes  and  plateaus  that  lie  between 
British  India  and  the  Bussian  possessions. 

A  paper  was  then  read  by  Mr.  J.  L.  Palmer,  B.N.,  on  a  récent  visit 
to  Easter  Island  in  H.M.S.  Topaz,  During  the  visit  the  singnlar 
colossal  stone  imagos  whioh  exoited  the  astonishment  of  Captain  Cook 
and  the  earlier  voyagera  were  accurately  observed  and  measured, 
and  a  spécimen  of  thom  brought  away  to  dex>08it  in  the  British 
Muséum.  Mr.  Palmer  described  the  topography  of  this  remote 
island  in  the  South  Pacific.  It  is  only  12  miles  in  longth  by  four  in 
width,  and  lies  in  a  part  of  the  océan  far  away  from  other  islands,  at 
a  distance  of  2,000  miles  from  the  coast  of  South  America,  and  1,000 
miles  from  the  nearest  Polynesian  Islande  to  the  west.  The  island  is 
entirely  a  volcanic  formation,  and  présents  numerous  extinct  craters, 
one  of  which  yields  the  grey  lava  of  which  ail  the  stone  images  are  - 
made,  and  another  the  red  tufa  from  whioh  are  carved  the  crowns  or 
hâta  that  formerly  rested  on  their  heads.  The  présent  inhabitants 
are  only  900  in  number — a  good-looking,  pleasant-tempered,  set  of 
people.  They  belong  to  the  Polynesian  race,  and  hâve  a  tradition  of 
their  immigrating  from  Opara  at  no  vcry  distant  period.  The  interest 
attaching  to  the  island  was  an  ethnological  one,  and  conoemed  tho 
race  who  sculptured  the  vast  quantity  of  stone  images  now  existing 
in  situ  ou  stone  platforms  in  varions  parts  of  the  island,  or  inside 
large  stone  ohambers  or  houses.  The  platforms,  ohambers,  sculptures, 
and  mural  paintings  were  described  by  the  author  with  minuteness, 
but  he  did  not  propound  any  theory  as  to  their  origin.  He  stated 
that  the  inhabitants  knew  nothing  of  the  matter,  that  they  were 
undoubtedly  of  great  antiquity,  and  that  it  was  probable  they  were 
cxecuted  by  a  race  who  had  long  since  passed  away. 

In  the  discussion  which  followed,  Mr.  Markham  mentioned  the  fact 
of  similar  images  having  been  found  by  the  early  Spanish  invaders  in 
the  cities  on  the  banks  of  Lake  Titicaca,  in  South  Pem,  and  belonging 
to  the  Aymara  nation.     There  existed,  however,  this  dîfi^erence— that 
the  Aymara  images  were   profusely  sculptured.      Becently  a  atone 
platform  had  been  found  in  one  of  the  Pacific  Islande,  1,000  miles  to 
tne  west  of  Easter  Island,  at  the  bottom  of  a  deep  deposit  of  guano, 
and  he  threw  out  the  suggestion  that  thèse  were  ail  relios  of  a  very 
ancient  peope  who  slowly  migrated  across  the  Pacific  from  west  to  east. 
Mr.  Frankslgave  in  détail  his  reasons  for  concludinng  that  the  ancient 
remains  in  Easter  Island  truly  belonged  to  an  earlier  population  of  the 
same  Polynesian  race  who  now  inhabit  the  island.    Sir  George  Grey 
also  expressed  the  same  opinion,  and  spoke  of  the  habit  of  carving 
images  as  being  a  peouliarity  of  Polynesians,  induding  the  Maorien, 
and  that  in  a  place  where  wood  (the  usnal  material)  was  very  soaroe, 
as  it  is  in  Easter  Island,  it  was  natural  that  stone  should  be  snbstitated. 
Mr.  Palmer  gave  some  fnxther  détails  of  the  amiability  and  good  oon- 
dnct  of  the  présent  inhabitants,  who  had  been  muoh  improved  by  the 
Roman  Catholio  missionaries.    Mr.  P.  P.  Blyth  also  took  part  in  the 
discussion,  and  the  presidenti  in   snmming  np,  mentioned  tho  soft 
nature  of  the  volcanic  rock  of  whioh  the  images  were  made  as  sup- 
porting  Sir  George  Grey's  explanation. 

The  following  new  fellows  were  deoted  : — Messrs.  B.  G.  Clémente, 
G.  Dallas,  B.  Davonport  ;  Colonel  H.  L.  Evans  (late  Bombay  Army)  ; 
Messrs.  E.  M.  Hopkins,  T.  S.  Johnston,  F.  Lassetter,  Alexander  Law- 
rence, A.  Laing,  G.  F.  Mare,  J.  A.  Man,  (Commissioner  <5f  CostomB 
for  Formosa),  Neville  F.  Mackay,  W.  J.  G.  Napier  (Master  of  Napier)  ; 
Surgeon  J.  L.  Palmer,  B.N.,  Major  £.  B.  Sladen  (PoUtioal  Agent  at 
the  court  of  his  Majesty  the  Eing  of  Burmah),  and  Mr.  E.  Silya. 


1  From  the  Cktmieal  Newi, 


ENTOMOLOGICAL  SOCIETY  OF  LONDON. 

Anktjal  Meeting,  Janttaht  24th.  —  Frederick  Smith,  Esq., 
vice-président,  in  the  chair.  The  Beport  of  the  CouncU  for  1869  w&s 
read  by  the  secretary. 

The  following  gentlemen  were  eleoted  members  of  the  conncil  f ot 
1870,  namely,  Messrs.  H.  W.  Bâtes,  DàUas,  Dunning,  Try,  Grat, 
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MoLaohlan,  Parrj,  FaBOoe,  E.  Samiders,  S.  SteTons,  A.  B.  Wallaoe, 
md  Wonnald. 

The  follo¥riiisr  officers  for  1870  were  ai terwards  eleoted  : — Président, 
Ht.  Alfred  B.  Wallaoe  ;  Treasnrer,  Mr.  S.  Stevens  ;  Seoretariee, 
MeBsrs.  Danning  and  MoLachIan  ;  Librarian,  Mr.  £.  W.  Janson. 

An  addresB  by  the  retiring  président  waa  read  ;  and  thanks  were 
Toted  to  the  offioers  and  members  of  the  oonnoil  for  1869. 


THE  INSTITUTION  OP  CIVIL  ENGINEEES. 

At  the  last  meeting  a  oopy  of  the  oorrespondenoe  between  the  Indian 
GoTomment  and  the  Institution  waa  laid  before  the  members.  It  is 
an  exphuiation  of  the  difficnlty  whioh  already  existed. 


NTJMISMATIC  SOdETT. 


Jàiotast  20th. — ^W.  S.  W.  Yanz,  Esq.,  président,  in  the  chair.  The 
coonoil  exhibited  a  sélection  of  coins  and  medals  from  the  sooiety's 
ooUection.  Mr.  Vaux  made  a  few  remarks,  in  the  course  of  which 
he  gaTe  a  short  sketch  of  the  history  of  the  formation  of  the 
collection. 

Mr.  Gorkran  exhibited  a  gold  quinarius  of  the  Emperor  Geta,  read- 
ing  on  the  obverse  p.  seftimiys  osta  caes,  and  having  the  head  of 
Oeta  to  the  right.  On  the  roTerse  is  the  legend  nobilitas,  and  a 
female  fignre  to  the  left,  leaning  upon  a  sceptre  and  holding  the 
palladium.  This  qninarins  ia  interesting  as  being  a  hitherto  nnpnb- 
lished  spécimen. 

Mr.  Eyans  read  a  paper  commnnicated  by  Mr.  Neck,  **  On  some 
SilTor  Coins  of  Edward  IV.  and  V." 

Mr.  Arnold  commnnicated  a  paper  "  On  some  Coins  of  Cnossns, 
bearin^  the  word  vSXxoç,**  in  which  he  considered  the  question  as  to 
whethor  it  is  the  name  of  a  magistrate  or  a  contraction  of  voXiovxoc» 


EDINBTJBGH  BOTANICAL  SOCIETY. 

The  Society  met  at  Edinbnrgh  on  Thnrsday,  18th  Jannazy,  Bobert 
Brown,  Eaq.,  V.P.,  in  the  chair.  Donations  to  the  Mnsenm,  Library,  and 
Herbarinm  were  laid  on  the  table.  Prof.  Balfoor  referred  to  the  death  of 
Miss  Jane  Farquharson,  alady-associate  of  the  sooiety.  Her  father  was 
Thomas  Farquharson,  of  Howden,  in  West  Lothian,  a  retired  surgeon 
of  the  E.I.C.S.,  and  her  mother  was  Elizabeth  Macleod,  daughter  of 
Donald  Madeod,  of  Qeanies,  in  Boss-shire,  and  sheriff  of  that  county. 
She  was  bom  at  Howden  on  18th  February,  1802,  and  died  on  24th 
Deoember  last.  She  lived  with  her  parents  at  Howden,  and  after- 
wards  at  Charlesfield,  in  the  same  neighbourhood  ;  then  at  Inyeresk, 
till  her  father's  death,  abont  1830,  sinoe  which  she  resided  in  Edin- 
bnrgh. She  was  kind  and  gênerons,  and  had  a  love  for  eveiything 
good  and  beantifuL  She  was  an  eamest  Christian,  and  a  warm  and 
gênerons  member  of  the  Free  Chnroh  of  Sootland.  She  was  elected  a 
lady-assooÎAte  of  the  Society  on  12th  May,  1842.  The  foUowing  com- 
munications were  read  :— 

"  Notes  on  the  Embryo  of  Ruseus  asculeatus"  by  Professer  Dickson. 
—Dr.  Diokson  made  some  remarks  on  the  embryo  of  this  plant,  which 
he  had  examined  from  fruits  sent  to  the  Botanic  Gkirden  by  Mr. 
Frère,  of  Boydon  Hall.  Norfolk.  The  embryos  were  remarkable  for 
their  great  variability  in  size,  gênerai  form,  and  more  particularly  in 
the  orifice  of  the  cotylédon.  Begarding  the  last  point,  the  majority 
of  the  spécimens  exhibited  the  Ups  of  the  cotyledonazy  orifice  as  ap- 
proximated,  thus  forming  a  **  slit,"  this  being  eyidently  the  normal 
arrangement,  and  corresponding  to  the  ordinary  type  of  cotyledonaxy 
orifice  in  Monoootyledons.  In  some  cases  the  lips  of  the  orifice  were 
eeen  to  gape  in  a  remarkable  manner.  In  thèse  embryos  the  plumnle 
is  almoat  always  smaU,  rudimentary,  and  pretty  deeply  sunk  in  the 
carity  of  the  cotylédon  ;  but  in  one  case,  Dr.  Dickson  obseired  it  to 
be  very  muoh  enlarged,  completely  filling  up  the  cotyledonazy  cavity, 
and  i^pearing  extômally  between  the  Ups  of  the  cotylédon.  "Dr, 
Diekson's  obserrations  were  illustrated  by  spécimens  under  the  micro- 
scope, and  by  drawings. 

"  Notioe  of  Plants  oolleoted  in  Spitzbergen  and  Noya  Zembla  in  the 
Summer  of  1869,"  by  William  livesay,  Esq. 

"Notioe  of  some  Botanical  Excursions  with  Pnpils  during  the 
Summer  of  1869,"  by  Professer  Balfour. 

"  On  the  Botany  of  the  Dominion  of  Canada  and  adjacent  parts  of 
British  Amerioa  (Part  I.,  Banunoulaoee),"  by  Professor  Lawson,  Dal- 
honsie  Collège,  Halifax,  Nova  Sootia. 

«On  the  Introduction  of  IpwsafimaoihtkVlAniiCephaêJMlpeeaeuanha),** 
by  Mr.  M<Kab. 

"Notioe  of  Sieana  odorifera,  Naudin  (CwcwrMt'ur  o(Ior^<«'a),Velloso, 
ilor.  Flanu,"  by  Senhor  Joaquim  Correa  de  Mello,  Camprinas,  Pro- 
Tinoe  of  8t.  Paido,  Brazil  ;  communicated  by  Daniel  Hanbury,  Esq. 

"  Hint«  ffot  colleoting  Cryptogamia,"  by  Professer  Dickie. 
)us  Communioationfl  :— 


"  Floweriag  of  Eranthis  and  Leucojnm." — A  note  was  read  from 
Dr.  W.  B.  M*Nab,  in  which  he  said  : — "  I  send  a  diagram  showing  the 
dates  of  fiowering  of  Eranthis  hyenuxUs  and  Leucojum  vemuiriy  in,  the 
Boyal  Botanic  Garden,  Edinbnrgh,  for  twenty  years.  In  1850  they 
flowered  within  four  days  of  each  other,  in  1851  within  five  days — ^but 
one  month  earlier  than  1850  ;  in  1852  Eranthis  was  fifteen  days  later, 
while  Leucojum  was  one  month  ;  in  1853  Eranthis  was  one  day  behind 
1852,  while  Lencojum  was  one  month  (21  st  February  to  21st  March)  ; 
in  1854  Eranthis  was  a  few  days  earlier,  while  Leucojum  was  more 
than  a  month  earlier  ;  in  1855  both  very  late,  but  within  a  day  of 
each  other;  1861,  1862,  1868,  and  1864,  arepeouliar  ;  in  1863  Leu< 
cojum  flowered  before  Eranthis,  while  in  1864  Eranthis  was  in  flower 
on  Ist  January,  much  earlier  than  in  1863,  Leucojum  being  three  days 
later  ;  the  ofcher  times  they  flowered  pretty  dosely.  The  différences 
in  the  year  1860  are  much  less  than  in  1850."  Mr.  M*Nab  in  making 
some  remarks  on  Dr.  M'Nab's  communication,  stated,  that  owing  to 
the  frost  being  still  on  the  ground,  noue  of  the  spring  flowera  were  at 
this  date  in  bloom. 

Ruscus  aculeatus. — Mr.  M*Nab  stated  that  Mr.  Frère,  Boydon  Hall, 
Diss,  had  recently  sent  to  the  Botanic  Garden  a  plant  of  the  Rusais 
aeuleoMs  in  flower  and  fruit.  In  a  letter  accompanying  the  plant,  Mr. 
Frère  remarks  : — Sowerby  said  of  Buscus,  in  1799,  "  the  root  is  per- 
ennial,  the  plant  itself  is  biénnial,  and  for  one  winter  eyergreen." 
And  Bentham  writes  :— -"  Stems  said  to  be  biennial,  though  apparently 
shrubby."  It  is  possible  that  the  flowers  one  year  may  be  female  ; 
the  next  year  maie.  On  the  quention  of  sex,  I  find  linnasus  (Qenera 
Plantarum)  writes  :— "  Spccies  datur  floribus  hermaphroditis,"  &o. 
And  Irvine,  Introduction  to  Botany,  London,  Nelson  &  Son,  1858, 
pp.  307,  308,  gives  as  generic  character  i — "  Flowers  latéral,  monoe* 
cious  or  diœoious;"  and  as  spécifie  character,  "Flowers  dicocious  by 
abortion."  Professor  Balfour  remarked  that  he  and  Mr.  Sadler  had 
lately  examined  the  flowers  of  Buscus  yery  carefully,  and  had  found 
maie  and  female  flowers  on  the  same  plant,  and  maie  flowers  alone  on 
other  plants. 

"  Cônes  of  Abîes." — Mr.  William  Gorrie  exhibited  and  presented 
branches  and  cônes  of  (1)  Ahies  ruhra,  taken  from  a  group  of  treeti 
growing  on  the  railway  banks,  near  Tynehead  Station,  in  Midlothian, 
at  an  altitude  of  abont  800  feet.  The  trees  hare  been  about  flfteen 
years  planted,  and  are  from  12  to  18  feet  high.  (2)  A,  rubra,  from  a 
group  of  trees  growing  in  drained  and  improved  ground,  which  must 
hâve  once  been  marshy,  in  Dunmore  Park,  near  Stirling,  not  50  ft. 
above  high-water  mark,  seemingly  about  the  ^ame  âge  as  the  last, 
and  from  15ft.  to  20  f t.  in  height.  (3)  A.  aZba,  from  near  Tyi^eheod 
Station.  (4)  A,  nigra,  from  Dunmore  Park.  Mr.  Grorrie  remarked  that 
A.  ruhra,  the  red  spruce  fir,  or  Newfoundland  red  pine,  is  found  in 
Nova  Scotia,  some  parts  of  Lower  Canada,  and  northward  to  II  ud- 
son's  Bay,  but  is  not  induded  in  Dr.  Asa  Gray's  fiora  of  the  northcrn 
United  States.  It  ia  said  to  be  a  taller  and  finer  timber  tree  than 
either  of  its  allies — the  black  and  white  American  spmces,  from  whioh 
it  further  différa  in  being  entirely  deroid  of  that  glaucous  green  by 
whioh  the  leaves  of  thèse  two  are  distinguished.  It  is,  in  fact,  exaotly 
like  the  common  Norway  spruce  in  the  colour  both  of  its  foliage  and 
y  oung  branches,  but  diffère  from  it  in  its  thinner  and  more  slender  gro  wth, 
shorter  leaves  and  much  smaller  cônes.  From  this  close  resembhinoe  in 
colour  of  the  A,  rubra  and  A.  excelsa,  Americans  call  the  latter  thered 
spruce  of  Europe.  Like  the  A,  alha,  the  A.  ruhra  drops  its  cônes  in  the 
course  of  the  fint  winter  and  succeeding  spring,  while  those  of  A,  nigra 
are  retained  on  the  tree  for  two  or  more  years.  like  its  two  American 
associâtes,  A,  albaand  A,  nigra,  A.  rtibra  seems  to  delight  in  moist 
soils,  oontaining  a  proportion  of  peat,  and  moist  upluid  climates. 
Those  now  growing  at  Tynehead  were  reared  from  seeds  gathered  in 
Newfoundland,  and  a  portion  of  the  plants  whioh  were  planted  on  good, 
dry,  heayy  soil,  within  from  two  to  three  miles,  and  at  half  the  altitude, 
dwindled  away  after  the  first  few  years,  till  they  entirely  perished. 
The  trees  at  Dunmore  are  no  doubt  growing  at  a  low  altitude,  but 
they  are  sheltered  by  a  high  wooded  bank  on  the  south,  and  are  on  a 
damp  bottom.  Mr.  Andrew  Murray,  a  distinguished  member  of  the 
Botanical  Society,  and  recognized  authority  on  Conifere,  bas  ignored 
the  existence  of  Aines  ruhra,  but  he  has  probably  never  seen  it  growing 
as  idthough  long  introduced,  it  is  still  scarce  in  Britain. 

Présentations, — The  Bev.  A.  Williamson  exhibited  and  presented 
numerouB  spécimens  of  fruits,  seeds,  Ao.,  brought  home  by  him  from 
China.  Messrs.  J.  A  J.  Cnnningham  presented  oocoa-nuts,  which  had 
sprouted  during  the  Toyage  to  tUi  oonntry.  Mr.  George  H.  H. 
Dewolf  presented  a  collection  of  dried  plants  from  Nota  Scotda.  .Mr. 
Mawson  presented  spedmeus  of  Aaplenvwm  altam^oUum,  and  A,  sep- 
tentrionale, oolleoted  by  him  in  Angust  last,  in  Cumberland.  Mr. 
Arohibald  Jerdon  presented  a  speoimen  of  Bupleurwn  aristatum^  which 
had  been  found  by  Mr.  Borthwiok  growing  in  a  fleld  near  Melrose. 


BOYAL  HISTOBICAL  AND  ABCHSOLOGICAL  ASSOCIATION 

OF  IBELAND. 

This  Association,  formerly  the  Kilkenny  Archieologioal  Society,  held 
its  annual  meeting,  the  fi^t  under  the  addition  to  its  title  of  "  The 
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Boyal,"  reoently  oonferred  by  her  Majesly  the  Queen,  at  Entier 
HouBe,  Kilkenny,  on  Wednesday,  Jan.  5th.,  Colonel  the  Right  Hon. 
W.  F.  Tighe,  lieutenant  of  the  county,  in  the  chair.  The  Eev. 
J.  Graves,  hon.  sec,  read  the  Beport  of  the  Committee  for  the  year 
1869,  and  read  the  correspondence  with  Mr.  Bruce,  through  whioh 
the  Queen  has  signified  her  assent  to  the  adoption  of  the  expression 
"Boyal,"  in  the  title  of  the  sooiety. 

The  ohairman  and  members  présent  expressed  muoh  gratification 
at  the  hononr  done  by  her  Majesty  to  the  society,  and  the  report  of 
the  committee  was  unanimonaly  adopted.  A  change  in  the  assooia- 
tion's  gênerai  rules,  conséquent  on  its  new  constitution,  nnder  the 
Qneen's  letter,  being  necessary,  the  flve  first,  the  ninth,  and  tweifth 
rules,  were  arranged  to  be  altered. 

The  foUowing  resolution  was  anggested  by  the  hon.  secretary,  and 
passed  nnanimously  : — "  Resolved — That  the  Annnal  Beport  be  printed, 
and  that  we  hereby  express  the  deep  sensé  of  our  gratitude  to  her 
Majesty  the  Queen,  for  the  faveur  she  haa  so  graciously  conferred  on 
this  association." 

A  large  number  of  books  and  pamphlets,  the  greater  portion  being 
the  publicartions  of  kindred  sooieties,  sent  for  présentation  to  the 
library,  were  laid  before  the  meeting.  Amongst  them  was  a  copy  of 
Miss  Stokes'  splendid  illustrations  of  the  Celtic  omamentation  oopied 
from  the'anoient  MSS.  in  Trinity  Collège. 

Dr.  Arthur  W.  Foot,  Dublin,  contributed  an  able  and  highly  in- 
teresting  paper  "On  the  Cave  of  Dunmore,"  which  he  had  a  short 
tîme  since  explored,  in  company  with  the  Rev.  J.  Graves,  and  Mr. 
Burohaell,  C.S.,  for  the  purpose  of  investigating  the  human  remains 
found  in  the  cavem.  Having  detailed  the  arrangements  of  Mr. 
Burchaell,  in  organizing  a  party  of  diggers  for  the  purpose,  and 
quoted  some  descriptions  of  the  place  given  by  old  and  more  récent 
writers  who  had  visited  it,  Dr.  Foot  referred  as  foUows  to  the  forma- 
tion of  the  cave,  the  dérivation  of  the  name,  and  a  remarkable 
historical  event  conneoted  with  it:^- 

The  cave  itself  is  formed  beneath  and  in  beds  of  carboniferous  lime- 
stone,  which  above  are  interstratified  with  beds  of  dolomite.  Bain  water 
filtering  through  thèse  strata  becomes  supersaturated  with  salts  of  lime, 
and  as  it  triokles  from  the  roof  forms  stalactites  of  every  aize  and 
length  from  minature  pendants  to  broad  based  columns  uniting  roof 
and  floor,  also^ncrusting  the  floor  with  stalagmitio  deposits  of  varying 
thicknesB.  The  modem  name  of  Dunmore,  the  Great  Fort,  is  derived 
from  some  fortification  which  existed  at  or  near  the  cave,  dAin  being 
the  generic  term  for  the  différent  kinds  of  Irish  strongholds.  Its  older 
name  is  Dearc  Feama,  i.  e.  the  cave  of  alders  ;  this  name  is  still  in 
local  use  ;  deare  or  derc  (dark),  signifies  a  cave  or  grotto,  also  the  eye; 
it  is  probable  that  the  latter  is  the  primary  meaning,  and  that  its 
application  to  a  cave  was  figurative  and  aeoondary.  The  alder-tree  is 
called  in  Irish  fearri  (farri),  but  in  the  présent  spoken  language  the 
diminutive /earm>y  (famoge)  ia  always  used,  the  syllables/amand/em 
whioh  are  found  in  names  in  every  part  of  Ireland,  dénote  the  prevalence 
of  the  alder-tree  ;  thus,  there  are  several  places  called  Ferriage,  Fer- 
nagh  and  Femey,  denoting  a  place  producing  alders.  Ferns  in  Wex- 
ford  is  well  known  in  eoolesiastical  and  other  records  by  the  name  of 
Fearna,  t.  c,  alders,  or  a  place  abounding  in  alders.  Glenferrie,  a 
vàlley  near  Manorhamilton,  is  called  by  the  Four  Masters,  Glaun- 
feama,  the  aider  glen.  In  an  ancient  manuscript  in  the  library  of 
Trinity  Collège,  Dublin,  called  Irish  Triads,  in  which  are  enumerated* 
three  of  each  of  the  most  remarkable  objeots  in  Erin,  as  the  threo 
highest  mountains,  the  three  highest  cataraots,  the  three  broadest 
plains,  and  the  three  largest  rivers,  it  is  stated  that  the  three  darkest 
Caves  in  beland  are  Uaimh  Cmachan,  t.  e.,  the  Cave  of  Croghan. 
Uaimh  Slaine,  i.  e.,  the  Cave  or  Crypt  of  Slaine  ;  and  Dearc  Feamaj 
which  is  understood  to  mean  the  Cave  of  Dunmore,  County  of  Kil- 
kenny. The  larger  and  equally  dark  Cave  near  Mitchelstown,  on  the 
road  joining  that  place  and  Cahir,  is  a  modem  discovery,  the  principal 
cavera  having  been  aocidently  tapped  in  quarrying,  2nd  May,  1833. 
In  the  Annala  of  the  Kingdom  of  Ireland  by  the  Four  Masters  it  is 
mentioned  that  "In  the  âge  of  Christ,  928,  Godfrey,  grandson  of 
Imbar,  with  the.foreigners  (Danes)  of  Athcliath  (Dublin),  demolished 
and  plundered  Dearc-Fearua,  where  one  thousand  persona  were  killed, 
in  this  year,  as  is  stated  in  this  quatrain  : — 

"  Nine  hundred  years  without  sorrow,  twenty-eight,  it  has  been 
found, 

Since  Christ  came  to  our  relief,  to  the  plunder  of  Dearo  Fema." 
In  the  inmost  recesses  of  Dearo  Fema  nnmistakable  évidence  remains 
of  the  trnth  of  the  statement  that  a  wholesale  murder  was  perpetrated 
there,  in  the  osseous  remains  of  men,  women,  and  children,  whioh 
though  not  now  strewing  the  cave  in  the  same  profusion  as  they 
formerly  did,  may  be  procured  in  quantités  by  disturbing  the  surface 
of  the  floor  in  a  partioular  place.  Having  described  the  more  remark- 
able features  of  the  varions  branches  of  the  cave,  and  pointed  ont  that 
tho  human  remains  are  only  found  in  the  westem  branoh,  and  within 
a  kind  of  natural  rampart  which  would  form  an  impregnable  fortress 
to  any  body  of  men  defending  it,  until  starved  or  smothered  by  the 
besieging  party  in  their  fortress,  Dr.  Foot  went  on  to  state  the  resuit 
of  the  delving  of  his  party,  thus  :— Tho  sandy  soil  about  the  pool,  at 


the  end  of  this  branoh  of  the  cave,  was  tumed  up  with  spade  and 
crowbar,  and  was  a  mass  of  human  bones,  mixed  with  a  dûk  damp 
compost  of  sand,  clay,  and  carbonate  of  lime.  Hany  portions  of 
every  part  of  the  skull  were  taken  up,  but  no  entire  cranium  was 
brought  to  light  or  disoovered  ;  thèse  parts  of  the  akeleton  hâve  from 
time  to  time  been  removed  as  ouziosities,  or  as  mementoes  of  a  visit  to 
the  place.  There  is  abondant  évidence  from  the  aoooonta  of  former 
visitors  before  quoted  that  they  hâve  been  seen  there,  but  they  hâve 
now  disappeared,  at  least  from  the  surface.  Their  inornstation  with 
carbonate  of  lime  by  adding  such  grotesque  omament  to  those 
naturaUy  interesting  relies,  would  insure  their  removal,  and  such  has 
been  observed  to  hâve  happened  in  other  similarly  ciroumstanced 
cavems.  Other  parts  of  the  skeleton  less  attractive  to  ordinary 
visitors^  onabled  ns  to  asoertain  beyond  question  that  the  bones  of 
large  numbera  of  men,  women,  and  children  lay  in  this  part  of  the 
cave.  In  no  other  part  were  any  human  remains  found.  As  our 
guides,  so  called,  had  been  at  the  entrance  to  the  cave  clearly  instruoted 
that  no  human  bones  but  those  of  pagans  would  be  found  in  the  cave, 
they  had  no  hésitation  in  disturbing  the  soil  about  the  pool,  loudly 
denounoing  any  people  who  would  fréquent  such  a  place  as  "  worae 
nor  haythens" — probably  regarding  thèse  bones  as  those  of  véritable 
cave-men,  who,  having  been  oannibals  of  the  worat  description,  may 
fairly  be  clapsed  with  the  least  enlightened  of  the  human  race. 

The  soil  of  this  part  of  the  cave  yielded,  on  analysis  made  since  this 
visit,  17  per  cent,  of  organic  matter,  whereas  the  usual  quantity  of 
organic  matter,  taken  frem  a  locality  where  the  soil  is  but  little 
impregnated  with  vegetable  remains  in  average  clay,  not  manured,  is 
from  five  to  seven  per  oent.  ;  showing  that  a  large  proportion  of  the 
soil  near  the  pool  may  be  looked  on  as  oonsisting  of  human  mould. 
The  soil  analyzed  was  a  portion  of  a  lump  taken  up  at  hasard  from 
outside  the  pool  :  there  was  no  large  bone  in  it,  but  many  small  frag- 
ments through  it  ;  indeed  it  would  hâve  been  impossible  to  take  np 
any  of  the  flooring  of  the  cave  which  did  not  oontain  abundanoe  of 
bones  in  various  stages  of  dissolution.  The  ground  seems  to  hâve 
been  of  ten  disturbed  hère  before,  and  this  would  aoconnt  for  tho  great 
quantity  of  small  fragments  and  the  oompletely  comminuted  state  of 
many  of  the  bones,  as  the  rooting  and  trampling  of  a  number  of 
persons  smashes  up  the  brittle  old  bones  like  so  many  egg-sheUs. 
Âppended  to  thèse  observations  is  a  list  of  113  human  bones,  or  frag:- 
ments  of  bones,  which  I  hâve  been  able  to  identify.  On  eaoh  bone  la 
a  number  corresponding  to  a  similar  number  in  the  catalogue  referring' 
to  the  name  of  the  bone,  or  part  of  the  bone.  An  abstraot  of  this  Ust 
gives  the  following  resuit  :— Bones  of  skull,  whole  or  fragments,  12  ; 
face,  6;  vertebne,  21;  ribs,  8;  upper  extremity  (claviole,  scapula, 
humérus,  radius,  ulna),  69;  bones  of  hands,  4;  lower  extremity  (pelvia, 
fémur,  patella,  tibia,  fibula),  14;  feet,  19:  total,  113.  The  only  boues 
of  the  face  found,  were  those  of  the  upper  and  lower  jawft— ^ne  of  the 
former  and  five  of  the  latter  ;  the  other  faoial  bones  are  not  calca- 
lated,  from  their  structure,  to  last  very  long,  or  to  survive  much  rougrli 
treatment.  The  bones  found  are  singularly  exempt  from  the  marks 
of  disease  ;  the  teeth  found,  twenty-two  in  number,  were  ail  soand 
and  perfect  ;  it  is  in  aooordanoe  with  nsual  observation  that  tbe 
soundest  and  most  healthy  bones  eœteris  paribus  resist  deoay  maoh 
better  than  do  unhealthy  or  defective  ones,  and  therefore  when  a 
quantity  of  bones  long  dead  are  examined,  it  is  not  surprising  that  ail 
found  fiîter  a  long  lapse  of  years,  should  appear  to  hâve  suffered  only 
from  the  effect  of  time.  Only  one  bone  presented  any  appearance  of 
rheumatio  altération. 

Among  the  113  bones  named  and  numbered,  there  is  oonclnsive  évi- 
dence of  five  différent  skeletons,  and  that  thèse  persons  belonged  to 
différent  âge  and  sex.  Nine  bones  were  found  of  persons  nnder  twenty 
yeara  of  âge  ;  five  heel-bones  (os  calois)  of  the  left  foot  ;  five  distinct 
portions  of  différent  arm-bones  (humérus)  of  the  left  aide  ;  five  por- 
tions of  the  lower  jaw  of  différent  individuals  of  various  âges.  There  are 
charaoteristic  portions  of  four  left  shoulder-blades  (scapula),  cuid 
four  knee-caps  (pateUa)  of  individuals,  differing  in  âge  and  sex.  The 
bones  removed  from  the  cave  were  not  seleoted,  but  rapidly  picked  ont 
of  the  soil  as  tumed  up  with  the  spade,  and  put  into  a  saok  with  os 
little  clay  adhering  to  them  as  possible  ;  and  it  was  not  until  a  considér- 
able time  afterwards  that  I  had  leisure  to  examine  the  bones  and 
fragments  which  had  been  obtained.  If  we  oonslder  the  quantity  of 
bones  which  still  remain  in  the  cave,  or  the  immense  quantity  which 
time  must  hâve  deatroyed,  along  with  the  faot  that  évidence  of  the 
skeletons  of  five  persons  were  quickly  picked  up,  I  think  that  we  havo 
very  strong  confirmation  of  the  veraoity  of  the  old  historical  record, 
that  a  number  of  people  met  with  death  in  the  cave.  The  mode  of 
death  of  those  persons  is  open  to  conjecture.  They  may  hâve  been. 
kept  shut  in  and  starved,  or  they  may  hâve  been  smothered  by  the 
smoke  of  fires  lighted  at  the  entrance — ^the  latter  is  a  mode  of  dealinf 
with  an  enemy  of  which  there  is  more  than  one  instance  in  civilizeâ. 
as  well  as  barbarous  warfare.  It  has  been  remarked  by  Mr.  Bobert 
Mallet,  formerly  president  of  the  Boyal  Geographioal  Society  of  Ire- 
land, that  in  stalagmites  from  this  oave,  layers  of  finely  divided  oharooai 
are  sometimes  met  associated  with  the  calcareoua  matter.  Those 
layera  hâve  been  found  in  miorosoopic  ezaminationB  by  Dr,  Allman  tm 
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be  the  charooal  of  ooniferons  wood  ;  possiblj,  he  observes,  the  remains 
of  ancient  firee.  In  Tighe*8  Sv/rvey  it  is  stated  that  in  or  near  this 
cave  Bome  clay  oolonred  wlth  carbon  and  called  blaok  cbalk,  bas  been 
taken  np.  It  is  qnite  possible  that,  the  oharcoal  above  allnded  to 
represented  the  remains  of  some  occasional  fire  lighted  for  the  pùrposo 
of  iHnmination  or  oookery  ;  it  is  not  likely  that  any  persons  ever  chose 
this  care  for  a  dwelling-plaoe  for  any  length  of  time,  as  from  its 
dampnesB  and  the  irrec^nlarities  of  the  floor  it  seems  badly  adapted  for 
a  habitation,  thongh  obvioasly  snited  for  a  place  of  temi>orary  secnrity. 

After  a  scientifio  considération  of  the  évidence  as  to  probability  of 
the  great  antiqnity  of  the  hnman  remains,  warranting  the  condusion 
of  their  being  the  remains  of  the  nnfortnnate  natives  killed  there  by 
the  Danes  of  Dnblin  in  the  tenth  centnry,  Dr.  Foot  concluded  his 
paper  by  expressing  a  hope  that  persons  who  had  hitherto  removed 
any  hnman  bones  from  the  cave,  and  still  possessed  them,  wonld 
depoait  them  in  the  assooiatîon's  mnsenm,  to  be  employed  for  the 
pnrpose  of  the  elnoidation  of  Irish  history. 

A  conversation  on  the  interest  attaohing  to  the  resnlt  of  Dr.  Foot' s 
investigation  of  the  cave,  ensaed,  in  whioh  Dr.  James,  Dr.  Lalor,  Dr. 
FitzBÎmonB,  the  Bev.  J.  Darby,  and  the  Bev.  !Dr.  Martin,  took  part. 

Mr.  Bobertson  objected  to  the  dérivation  of  the  ancient  name  of 
the  cavem  from  the  aider.  There  wore  plenty  of  elder-trees,  bnt  no 
alder-treea  fonnd  growing  at  the  month,  and  the  aider  was  only  snited 
to  marshy  places,  snoh  as  the  looality  of  Dnnmore  was  not. 

The  Bev.  James  Graves  agreed  with  Mr.  Bobertson  that,  whatever 
might  formerly  hâve  been  the  fact,  the  month  of  the  cave  of  Dunmore 
was  not  snoh  a  place  as  snited  the  growth  of  aider  at  présent.  Bnt 
ho  oonld  bear  personal  testimony  as  to  the  inhabitants  of  the  district 
knowing  the  cavem  by  the  Irish  name  of  Dearc  Fcama — the  latter 
Word,  however,  in  the  local  prononciation  of  Irish,  taking  somewhat 
the  form  of  "  Toma," 

The  other  papers  were  ohiefly  historioal.  An  adjonmment  to  the 
first  Wednesday  in  April  then  took  place. 


ABMAGH  NATUBAL  HISTOBY  SOCIETY. 

Thx  nsnal  meeting  was  held  on  Wednesday  week.  After  the  admis* 
sion  of  members,  Dr.  Biggs  introdnoed  the  snbject  of  the  landrail 
and  hnddock  to  the  notice  of  the  meeting,  and  an  interesting  discns- 
sion  ensned.  Mr.  Mills  then  sketched  a  nnmber  of  diatoms,  and 
detailed  their  history  with  great  cleamess,  and  a  most  instructive 
conversation  followed.  Mr.  Faris,  CE.,  of  the  Observatory,  is  to  lectnre 
tbis  month  before  the  society  on  "  The  Snn." 


FOREIGN  ACADEMIES. 

THE  FBENCH  ACADEMY. 

Pabib,  Jakuabt  24tu. — The  Academy  proceeded  to  elect  a  cor- 
respondent in  the  section,  of  physics  in  the  place  of  the  late  Frofessor 
Forbes.  The  Secret  Committee  gave  the  foUowing  retnrn  of  the 
names  of  candidates  :— In  the  first  line,  M.  Kirchho£f  of  Heidelberg. 
tn  the  second  line,  and  in  alphabetioal  order,  MM.  Angstrom  of 
Upsala,  Billet  of  Dijon,  Dove  of  Berlin,  Grove  of  London,  Henry 
of  Fhiladelphia,  Jacobi  of  St.  Petersbnrg,  Jonle  of  Manchester, 
LJoyd  of  Dublin,  Biees  of  Berlin,  Stokes  of  Cambridge,  Sir  William 
Thomson  of  Glasgow,  Tyndall  of  London,  and  Volpioelli  of  Bome. 
Forty-two  members  voted,  and  of  thèse  forty  were  for  M.  Kirohhoff 
ajid  one  eaoh  for  Dr.  Uoyd  and  Sir  William  Thomson.  M.  Kirohhoff 
vras  therefore  declared  eleoted.  The  nine  correspondents  in  this 
section,  therefore,  are  the  following: — Hansteen  of  Christiania, 
'Wheatstone  of  London,  Plateau  of  Gand,  Magnus  of  Berlin,  Weber 
of  Gdttingen,  Him  of  Logelbach,  Helmholtz  and  Mayer  of  Heilbronn, 
ajid  KiroÛioff  of  Heidelberg. 

A  memoir  was  presented  from  M.  Leooq,  of  Boisbaudran,  describing 
some  interesting  observations  on  the  relation  of  luminous  spectra,  and 
ihe  ^ength  of  the  spark  by  which  they  are  produced. 

M.  (^trefages  presented  a  note  by  M.  Garrigou  on  the  subjeot  of 
Bome  hnnmn  bones  split  np  longitudinally,  and  which  were  fonnd  in 
cme  of  the  bone  caves.  This,  the  author  says,  is  another  proof  that 
the  pre-historic  races  were  in  many  cases  cannibale. 

M.  H.  Sainte  Claire  Deville  annoanced  the  discovery  of  diamonds  in 

the  neighbonrhood  of  Prague,  in  a  deposit  in  which  other  precions 

srfcones,  as  ziroons,  sapphires,  tourmalines,  &o.,  had  been  previously 

found.    The  diamonds  obtained  cannot  be  distinguished  from  those  of 

'ïrazil,  and  their  density  is  3'52. 

^  H.  Begnault  presented  a  note  by  M.  Blasema  of  Palermo  on  the 
snbject  of  induoed  ourrents.  The  author  seeks  to  establish  the  fact 
that  unlees  the  direct  ourrent  reaches  a  certain  duration,  there  will  be 
no  induoed  ourrent  whatever. 

M.  Dumas  presented  a  oopy  of .  M.  Figuier's  Année  scientifique  et 
indiuMeUe  for  186S» 


SOCIÉTÉ  PHILOMATHIQUE  OF  PABIS. 

Januabt  22nd. — At  this  meeting  an  important  meohanical  paper  was 
read  by  M.  de  Caligny  on  an  apparatus  for  raising  water  by  utilizing  tho 
force  of  the  waves  of  the  sea  or  of  great  lakes.  This  contrivance  is 
somewhat  différent  from  that  described  to  the  society  some  months 
since  by  the  same  member,  and  referred  to  in  our  report. 


NOTES  AND   MEMORANDA. 
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The  Testimonial  to  Frofessor  Morris. — The  penultimate  gênerai 
meeting  of  the  committee  was  held  at  Hazell's  Exeter  Hall  Hôtel 
yesterday  week,  Professer  James  Tonnant,  F.G.S.,  F.Z.S.,  in  the  chair. 
The  preliminaries  were  disposed  of ,  and  apologies  ofifered  by  Mr.  Henry 
Woodward  and  others  for  the  absence  of  Sir  Boderiok  I.  Murchison, 
Bart.  (the  président),  and  two  or  three  other  members  of  the  com- 
mittee. The  chadrman,  thongh  regretting  the  absence  of  the  prési- 
dent, could  assure  the  meeting  that  it  gave  him  infinité  pleasure  to 
oocupy  the  chair  at  a  meeting  like  the  présent — for  determining  the 
time  and  best  mode  of  presenting  a  substantial  testimonial  to  so  old 
and  valued  a  friend  of  his  as  Prof.  Morris.  He  was  glad  to  find  that 
80  large  an  amount  had  been  already  subsoribed,  and  he  had  no  doubt 
that  as  soon  as  a  day  was  fixed  as  the  last  upon  which  subscriptions 
could  be  received  many  more  names  would  be  added.  Mr.  Woodward, 
F.G.S.,  said  that,  before  any  resolution  was  proposed,  he  would  men- 
tion that  Mr.  Prestwioh  and  Mr.  Noble  were  ready  to  add  JS50  eaoh  to 
the  list,  upon  the  condition  that  the  testimonial  did  not  take  the  form 
of  a  useless  thongh  expensive  présent,  and  that  not  more  than  two  or 
three  guineas  should  be  expended  for  ^  written  record  of  the  testi- 
monial having  been  presented.  Mr.  Marshall  Hall,  J.P.,  thought 
the  committee  would  agrée  unanimously  with  Mr.  IVestwioh  that 
nothing  useless  should  be  presented.  For  his  own  part,  he  considered 
a  purse,  or  its  équivalent,  the  most  sensible  testimonial  that  could  be 
given,  as  Prof.  Morris  could  then  purchase  plate  or  not,  at  his  discrétion. 
Mr.  W.  P.  Beale,  F.G.S.,  concurred  with  Mr.  Hall,  and  thought  that 
if  the  honorary  seoretary  would  hâve  a  parchment  written,  stating 
the  object  of  the  testimonial,  and  followed  by  the  names  oxily  of  the 
eubsoribers,  it  would  answer  every  pnrpose,  and  be  well  done  by  a  law 
stationer  very  cheaply.  Dr.  Mûrie,  Prosector  Z.S.,  thought  that  the 
f und  should  be  presented  to  Professer  Morris  free  of  any  restriction 
whatever  ;  indeed,  if  the  testimonial  were  not  given  hûidsomely  it 
would  lose  àll  its  value— espeoially  in  the  oase  of  the  man  to  whom  it 
was  to  be  presented.  Mr.  W.  Milnes,  F.G.S.  (the  treasurer),  announoed 
that  the  amount  already  at  Messrs.  Barclay  A  Co.'s  was  above  JS450, 
the  only  charge  on  the  other  side  of  the  aooonnt  being  7d.  for  col- 
lecting  a  Scotch  draft — with  the  subscriptions  of  Mr.  Prestwioh,  Mr. 
Noble,  and  others  it  would  probably  be  about  JS600.  The  ohairman 
said  that,  as  to  the  time  of  presenting  the  testimonial,  he  wonld  sug- 
gest,  as  February  19  was  Professer  Morris' s  birthday,  it  would  be 
well  to  fix  that  day  for  the  présentation,  if  there  were  no  objection. 
The  Bev.  T.  Wiltshire,  M.A.,  V.P.G.S.,  remarkôd  that  it  might  be 
somewhat  inconvénient  to  make  it  Feb.  19,  as  it  was  the  day  fixed 
for  the  Geological  Society*s  annual  meeting,  but  he  thought  they 
might  oonsider  it  as  presented  on  that  day,  although  the  actual  pré- 
sentation might  be  a  little  later.  He  concluded  by  moving  *^  That  the 
aooonnt  be  closed  on  Feb.  18,  and  that  on  Feb.  19  a  chèque  or  deposit- 
receipt  for  the  amount  be  handed  to  Professer  Morris."  The  written 
portion  of  the  testimonial  could  be  given  either  with  the  deposit-reoeipt 
or  afterwards.  Mr.  Marshall  Hall  seoonded  the  resolution,  whioh 
was  carried  unanimously.  It  was  further  resolved,  on  the  proposition 
of  the  secretary,  seoonded  by  Dr.  F.  G.  Finch,  "  That  a  sub-oommittee, 
consisting  of  Mr.  Prestwioh,  Mr.  A.  Tylor,  and  the  treasurer,  be 
requested  to  carry  ont  the  foregoing  résolution."  CompUmentaiy 
votes  having  been  passed  to  the  treasurer,  &o.,  and  to  tho  ohairman 
for  his  conduct  in  the  chair,  the  meeting  separated. 

Platinized  Looking-Olasses. — M.  Jouglet  bas  published  an  ao« 
oount  of  this  method  of  silvering  (if  we  may  use  the  expression) 
mirrors.  The  plantinizing  compound  is  prepared  in  the  following 
manner  :— 100  grms.  of  very  thin  platinnm  foil  is  dissolved  in  aqua 
regia,  the  solution  carefully  evaporated  to  dryness,  the  solid  ohloride 
next  placed  on  a  triturating  marble,  and  gradually  mixed  with  essen- 
tial  oïl  of  lavender.  When  400  grms.  of  the  latter  hâve  been  inoorpo- 
rated  with  the  ohloride,  the  mixture  is  placed  in  a  porcelain  oapsule 
and  left  standing  for  several  days,  the  fluid  is  deoanted  from  any 
sédiment,  and  filtered  as  flux.  For  the  above-named  quanttty  of 
platinum,  the  following  ingrédients  are  used  : — 25  grms.  of  litharge 
and  25  grms.  of  borate  of  leod,  mixed  and  triturated  together  with 
aboui  10  grms.  of  essence  of  lavender  ;  this  mixture  is  next  mixed 
with  the  platinizing  fluid.  After  a  layer  of  platinum  bas  been  formed 
upon  the  gUss,  it  is  fixed  by  buming  it  in  by  plaoing  the  glass  in  pe- 
ouliarly-oonstmcted  mnffles. 


13!! 


80IBNTIFIC    OPINION. 


Free  aad  Oheap  Steel  for  Bails,  fto. — Tlia  SuiUer  expecis  tLat 
tho  approacbm?  eipiratian  ot  Mr.  BeeaeaiBr'B  p>t«Dt  for  oonvortiog 
IBg-iran  into  malleabla  itou,  uid  tlut  agun  into  steel,  withont  any 
adâïtional  oonsnmption  ot  fual,  wiU  tend  in  k  conaiderable  dagree  to 
tbe  fntnre  aatet;  of  rùlnaj  pauengarB.  Tha  potent  will  oome  to  an 
eod  thia  month,  and  as  s  reanlt,  jt  ia  sxpeoted  that  stoel  Taili,  which 
liBTe  bitherto  been  almOBt  too  eipenaive  to  ht  QBed,  nill  fall  ta  a  prioe 
vtirj  little  aboTS  tbat  of  tbe  beat  iroB.  Tlis  projeators  of  new 
■treet  tramwaya  now  wiJl,  no  donbt,  avail  tbomselTeB  of  tbia  materïal. 
Mi.  Beesemer  first  oqdimiinicated  an  aocount  of  Ha  procosB  to  the 
meeting  of  the  Britia^AsBooiatlon  at  Cheltenham  in  1856. 


SCIENTIFIC  DIARY, 


WEDNESDAY,  Febrouy  2iid. 
Society  otArtfl,  Bp.m.    "  On  Bocaut  Improvomout»  in  Bmail  Arma,"  by 

Capt.  O.  Hoa. 
Pharmaceutical  Society,  8  p.m. 
Hoyal  SiKiety  of  Literature,  8.30  p.m. 
Social  Soiauce  ABBaociatioD,  t   p.m.     BiecutiTS  Committee  of  Capital 

and  Labour. 
Obitetrical  Sodety,  7.30  p.m.  Coiiocil  meeting.  "On  a  Case  of  Cica- 
trices from  a  Burn,  requiring  Diviaion  during  Labour,"  liy  Dr. 
Wilioughby.  "  On  a  Ca«o  of  Absence  of  tho  Vagioa,  witb  lUtontiou 
,^  '  of  Ibnsea  in  a  Utsnu  behind,"  by  Sir,  Ilouth.  "  A  Cantributi<ai  to 
oiir  Knowledge  of  Puerpéral  Fover,"  by  Dr.  BraitoD  HïcIcb. 

THUItSDAY,  3rd. 

BSfii  Society,  S.SOp.m.  "On  tbe  Fossil  Mammaja  of  Australia.  Part 
III.  D.protodû,f.A,„lralù,Ow.,"hj  Prof.  Owan,  F.lt.S.  ■' Noie  on 
an  Eitension  of  tbe  (^omparison  of  Magpetio  Diaturbanoea  with  Mag- 
netic  Sffects,  ioferred  from  Obierved  Terreatrial  (iHlranio  L-urrents, 
and  DiiciurioQ  of  Uio  Ma^etic  EfTocta  infeirod  from  Golvanic  Cur- 
renta  on  Daya  of  Tracqiiil  Mogueliam,"  bj  tbe  Astrcnomer  Royal, 
F.R.3. 

Society  of  Antiquariea,  8.30  p.m.  "  On  lome  Anciont  Oabeu  CofEna  dia- 
COTered  in  Nortbumberland,"  by  T.  W.  Snaggo,  Eaq. 

Londoa  Inaljtution,  7.30  p.m. 

Chemical  Society,  8  p.m. 

Royal  Society  Club,  S  p.m. 

Society  of  Artista  and  Amateur*,  S  p.m. 

LJnnenn  tiociety,  8  p.m.  "  Reriaion  of  thc  Gênera  aud  Speciei  of  C>p- 
aular  (JamopbjJloua  Liliact»"  bv  Mr.  J.  O.  Baker.  "  On  a  Ne» 
Form  of  Cepbaiopodoua  Otb,    by  Mr.  C.  Collîngwoud. 

llarreion  Society,  8  p.m.      "On  luduraCiDn  in  Syphilis,"  by  M.  De 


Royal  Inttitution,  3  p.m.    "  On  Cbemiatry,"  by  Prof.  Odllng. 
Perthahiro  Society  of  Natural  Hcionce,  8.50  p.m.     "  Ou  certain  Paraaitio 

AnimaU,"  and  "  On  tba  Butlerflian  of  Perthahirs." 
Bndford  PbiloKiphicnl  Society,  8.16  p.m.    "  On  a  Bcbeme  for  the  Sden- 

lifio  Eiploration  of  Australia,"  by  Prof.  Neumayer. 

FUIDAY,  *tb. 
(îeoIogiBts'  Association,  8  p.m. 

Pbilological  Society,  S, 15  p.m.     Poper  by  Jlr,  Whitley  Stokee. 
Koyal  InatitutioE,  S  p.m.     "  On  Verona,"  by  Prof.  Kuïlùn. 
Archieological  Inatitute,  i  p.m. 

Social  Science  AsBooialion,  4  p.in.     EieculiTa  Committeo. 
Western  Médical  and  Sureical  Society,  8  ji.m.     "  On  n  Coso  of  Obatiuc- 

tion  in  Ibe  Bowela,"  ty  Dr.  Buinos.     "On  a  Case  of  Stone  in  the 

Urethra,"  by  Dr.  Paintcr. 
Royal  Unitod  Senice  Instituts,  3  p.m.     "  Hinl*  for  TraToUing  and  Cam- 

paigning,"  by  Mr.  W.  B.  Lord. 

SATURDAT,  5th. 
Royal  Institution,  S  p.m.    "On  Meteoroiogy,"  by  Mr.  R.  Seott. 

MONDAY,  7th. 
Entomological  Society,  7  p.m. 
Médical  Sucioty  of  London,  8  p.m. 
Victoria  Inetituto,  8  p.m.    "On  tbe  Numorioal  System  of  tbe  Old  Teata- 

mant,"  by  the  Re».  Robinaon  Thomton,  D.D.,  Vico-presidont. 
London  Iiutitution,  i  p.m. 

Royal  Institution,  2  p.m.    Qeneral  moDthly  meeting. 
King'a  Collège,  8  p.m.    Fret.  Guy's  Lecturea, 
ïorquay  Natural  History  Society,  noon.     Tba  first  of  twalTO  Lectures 

"OiitheOeologyofDBïonabiro,"bT  W.  Pongelly,  F.R.S. 
'Social  Scianoa  AssodaUon,  8p.Di.    "Od  tba  Proposed  Eiten^n  of  tbe 

Contagious  Disaasea  Aot  in  its  Moral  and  Ecouomioal  Aspects,"  bj 

Mr.  Tboma»  Beggs. 

TUESDAY,  8th. 
Royal  Médical  and  Chirurgical  Society,  8.30  p.m. 
Inatiuition  of  Giril  Engineers,  8.30  p.m. 
Photographie  Sociely,  8  p.m.     Annivergary. 
Royal  Institution,  3  p.m.     "  On  the  Architecture  of  the  Human  Body," 

by  Prof,  Humphry. 


<  Tb* 


la  AjiooiatioD  is  for  Hoad^  Ih 


Ethuological  Society,  8  p.m.  "  On  tho  DIacovery  of  Flint  Flake*  uoder  a 
Submorged  Fore»t  in  West  Someraet,"  by  W.  Boyd  Dawldns,  Eaq., 
M. A.,  F.R.S.     "On  Remains  of  Prebistoric  Man,  in  tho  neighbour- 


Mascbester  Litatary  and  Philosophical  Society,  7  p.m. 
Riclunond  and  Nortb  Riding  Naturaliata'  Field  Club,  8  p. 

WEDNESDAY,  9th. 
Oeological  Sodaty,  8  p.m, 
Graphie  Society,  8  p.m. 
Itayâl  MicroBcopical  Sociat]^  8  p.m.    AnnîTénary  meeting,  PrMkdenl'a 

Addnâs,  tic.    Annual  élection  of  officers. 
Royal  Litsmry  Fond,  3  p.m. 
Arohaologieal  Association,  8  p.ro. 
Sodety  of  Arts.     "On  Losa  of  Life  at  Soa,"  by  J.  W.  Wood,  Eki- 


AUJED  UkITEBSITIEs  Club.— Mr.  Martin's  letter  bas  been  receiTed. 

DUBT  iStt  DlSBASl.— "  D.  F."— Your  letter  ia  to  hand.  We  do  uot 
a«Tee  with  you  w  to  tba  eiplaoation.  NeTerthelass  tba  pcict  you  raiae  is 
ol  ioterest. 

SiB  W.  TBOhsoK  and  Geoloot.— "R.  a."— Mr.  Mentoath  means  to 
continus,  but  being  paitiCDlarly  engaged  )uat  now  is  unablo  (o  toka  up 
the  BUbjoct.  Wo  bopo  tfl  publiah  a  Jetter  from  him  in  an  early  iiaue. 
NerorthalesB  we  ahall  be  glàd  to  baar  from  you  in  tho  mean  lime. 

Dublin  Natural  IIistobt  Socutt.— We  regret  that  presi  of  business 
prayaiited  our  moating  our  oorreapondent.  We  ahall  be  very  glad  to  re- 
oaive  the  reporta  rogdorly.     "  Dr.  F."  is  thanked  for  Mk  pronuae. 

tinN-eroT  PBBlalM.'Tbanki.  The  atpenae  of  haTing  tba  diagnun  en- 
grared  wouid  bo  too  great.  We  tbink  tbe  stateinenti  made  are 
Bufficiently  iotelligible  without'illuatrations. 

Pbcsehvatioh  of  HlALTH.— "  J.  B."— Tba  subject  ia  not  adenUfically 
dealt  with.  Tbe  remarks  are  of  intereat  and  useful,  bul  not  auited  to  our 

PaOTOQRAtHT  ANB  ITS  SCIBBTIFIO  APPLICATION.— "  Nemo"  is  ihttnked 
for  bia  good  wisbes-  Tbe  papar  is  one  whîcb  must  bave  attracted  a  guod 
ileal  of  attenUon,  but  «e  do  not  think  it  is  quite  Buited  to  our  pages.  I  f 
va  had  not  much  matter  standing  otbt  wb  nûgbt  try  and  insert  it.  But 
as  matter  Btanda  we  could  not. 

OEOLOaT  AND  THB  "  El>INBIIItaH  RïTIKW."— "P.  W.  8.  M."— Your 
letter  bas  reached  ub.  We  do  not  aeeour  way  todoing  anything  in  the 
matter.    We  will  look  into  it,  however,  and  you  sball  aee  «ilh  abat 

RiOHHOND  NATtraALlBTs'  CldB.— "  J.  M."— Communication  and  card 
received.  Why  do  you  not  aand  ua  also  tbe  titlea  of  i>aj>ers  to  be^  reid  ' 
We  sbail  be  alwaya  bnppy  to  publiab  tbom,  and  to  assist  your  sooiety  in 
any  way  ia  our  power. 

BriOHToN  AqUABinu.—"  W.  A.  L,"— Tbe  letter  was  receiTed  juit  as 
wa  went  to  preas.  You  wili  hare  aeen  what  we  bave  doue  on  tbe  sabject. 
We  Bball  be  glad  to  laarn  furCher  deuils,  iF  possible. 

Mb.  Pboctob  an»  Mr.  Elviss.— Our  eorrespondanfa  letWr  lias 
urrired,  and  appoars  to-day. 

The  Bioloot  of  MiiiANTACEa.'-"  C.  D."— Tbe  proofa  bavo  Uon 
reoeired,  and  our  correaiKindeDt'B  wubaa  abnll  be  complied  with. 

Italian  Geolouï.— "  Stratum."— (1)  We  ahall  hâve  tho  work  rariered 
in  an  early  number.     (S)  Wo  trust  you  will  not  be  disappointed.    (î)  Usa 

EARTHqUAKEB  IN  I*VBENEBB.— "T.  H."-Use  tho  SeismogTaph.  Some 
iotoresting  eiperîmonta  were  made  a  few  yeara  eince  by  tbe  Rer.  Samuel 
Haughton,  P.B.8.,  of  Trinity  CoU^w,  Dublin. 

The  LiTE  Pbofesbob  Pubkihje.— "  J.  B.  R."— The  daath  of  thi» 
great'pbyaialagist  took  place  aome  montha  ago  (July  28tb),  at  tbe  ripe 
âge  of  82.     A  biief  DolJce  appoars  in  SciEHflPIO  OriMIOH  of  Augost  IBIh. 

Tobohto  Abtkonoht.— We  omitted  .to  mention,  wheu  replying  to 
our  correspondant,  that  we  shall  be  happy  ta  insert  onother  lâttar  nom 

Cbillïd  Shot.— "W.  0."willflndaBtatemcntinoor"Week." 

Galvanohbteh.— Webegtoapclogiaofortbedelay  Inreplying  toonr 
oorrsBpondent's  qnery.     We  bope  to  do  so  in  our  neit. 

IndDCED  CnBEENIB.— "J.  B."  will  much  oblige  ua  by  an  early  com- 
munication. 

A  YouNO  Bboinbbb  IN  Gbolooy.— "D.  G.  W."— Letter  receired. 
Look  to  our  correapoudeace. 

Stamped  Nombebs.— "  Cogito."— We  regret  tbat  wa  oannot  da  wbat 
you  want.  Tba  oonditiona  would  not  answer,  and  wo  do  not  soc  bo»  wo 
eould  possibly  bauefit  by  a  subscriber  taking  a  copy  for  tbe  puiposo  of 
seoding  it  afterwards  to  non-subscribers. 

Baltbria  Licbtbhbtediaba.— Will  the  editor  kindly  land  us  the 
blookst    An  anairer  will  oblige. 


Feb.  9,  1870.] 
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GOYEENMENT  AID  TO  SCIENCE. 

[E  deputation  oomposed  of  distingnished  members 
of  the  CoQDoil  of  the  British  Association  wbich, 
on  Friday  last,  waited  npon  the  Lord  Président 
of  tbe  Council  and  the  Eight  Hon.  W.  E.  Forster, 
M.P.,  for  the  pnrpose  of  urging  npon  the  Govern- 
ment the  desirabilitj  of  appointing  a  Bojal  Commission  to 
inqnire  into  the  présent  nnsatisfaotory  relations  of  the  State 
to  Scientific  instruction  and  investigation  will,  it  is  to  be  hoped, 
receive  a  favonrable  reply,  and  nltimately»  we  trust,  be  the 
means  of  placing  the  indispntable  daims  of  Science  to  récogni- 
tion in  this  coantry  in  a  position  npon  a  par  with  that  whioh 
elsewbere  in  Enrope  bas  been  nniversally  accorded  to  them. 

In  the  différent  branches  of  Nataral  Sciences  we  find  on  the 
Continent  a  comparatively  vastly  greater  nnmber  of  workers 
in  the  field,  and  a  correspondingly  abundant  harvest  of  data 
tending  to  the  advancement  of  Science,  than  can  be  seen  on 
this  side  of  the  Channel.  If  now  we  inqnire  into  the  cause  of 
this  différence,  the  first  point  which  at  once  fixes  onr  attention 
is  the  fact  that  tbe  ruling  powers  in  those  conntries  are  ever 
on  the  alert  to  stimulate,  encourage,  and  afibrd  substantial 
assistance  to  scientific  instruction  and  investigation  ;  whilst,  on 
tbe  contrary,  hère  in  England,  the  Government  contemplâtes 
the  progress  of  Science  wiUi  a  serene  indifférence,  seldom  deem- 
ing  it  worthy  of  notice,  nnless  when  it  is  foroed  npon  its  atten- 
tion by  outward  pressure,  or  when  it  expects,  as,  for  example, 
in  the  case  of  the  National  Observatory,  to  receive  an  immé- 
diate and  fnlly  équivalent  return  for  the  peouniazy  assistance 
it  may  grudgingly  dole  ont. 

If  there  is  jany  country  in  the  world  which  owes  a  debt  to 
Science,  surely  it  must  be  England,  where  there  is  the  most 
ample  évidence  to  prove  that  its  high  material  position  and 
wealth  is  in  the  main  due  to  the  development  of  branches  of 
indnstry,  dépendent  for  their  snccessful  prosecution  on  the 
practical  application  of  the  laws  of  Science  ;  y  et,  at  the  same 
time,  it  cannot  but  be  admitted  that  the  labour  and  expense 
attendant  on  scientific  investigation  bas  hitherto  been  ail  but 
entirely  left  to  the  unassisted  exertions  of  the,  but  too  often, 
needy  men  of  Science,  whilst  the  nation  at  large  bas  slipped  in 
and  reaped  the  benefits. 

The  Earl  of  Harrowby,  in  bis  Address  to  the  British  Asso- 
ciation, at  Liverpool,  in  1854,  stated  as  an  undeniable 
proposition,  "  That  those  who  administer  the  affaire  of  the 
country  ought,  at  least,  to  know  enoagh  of  Science  to  appre- 
ciate  its  value  and  to  be  acqnainted  with  its  wants  and  bearings 
on  the  interests  of  society  ;  '*  but  the  gênerai  apathy  evinced 
by  successive  Governments,  both  before  and  since  that  time, 
does  not  seem  to  prove  that  this  is  the  case  in  actuality.  As 
the  old  saying  bas  it,  "  Like  master  like  man  ;  "  so  in  this  case 
also  we  find  that  the  gênerai  m^ss  of  the  population  of  Great 
Britain,and  in  fact  the  majority  of  even  what  is  commonly  termed 
tbe  edneated  classes,  interest  themselves  so  very  little  in  ail 
that  pertains  to  Science,  that  it  is  almost  sufficient  to  speak  of 
a  subject  or  publication  as  being  scientific,  to  deter  most  people 
from  attempting  its  study  or  pernsal.  This  appears  to  be  tbe 
diief  reason  why  it  is  found  thatbooks,  mémoire,  or  periodicals, 
which  prétend  to  any  scientific  standing,  do  not  as  a  rule  pay, 
or  at  the  utmost  only  command  a  sale  or  cironlation  barely  snf- 
ficient  to  cover  their  expenses  of  publication,  leaving  but  barren 
bonours  to  their  authors.  How  différent  is  the  case  in  France 
and  Germany,  where  the  proportion  of  the  gênerai  public 
interested  in  the  progress  of  Science  is  so  great  that  even  in 
the  minor  departments,  or  spécial  branches  of  the  Naturel 
Sciences,  we  find  that  a  copions  literature  can  be  snpported  1 

Having  recently  inquired  of  an  eminent  German  man  of 
Science,  well  acquainted  with  England,  as  to  what  be  con- 
sidered  waa  the  reason  of  the  backward  state  of  Science  in  this 


country,  be  expressed  bis  opinion  that  it  never  could  be  other- 
wise  until  the  Government  of  the  country  would  évince  some 
greater  interest  in  the  advancement  of  Science,  and,  as  in  Ger- 
many, by  means  of  moderete  endowroents  and  grants,  enable 
men  of  Science  to  dévote  more  time  to  the  actual  pursuit  of  tbe 
sciences  which  they  teach,  instead  of,  as  at  présent,  their  being 
compelled  to  utilize  every  moment  in  stmggling  for  a  bare 
existence  (and  it  is  well  known  that  there  are  *'  many  ofiicee 
filled  by  men  of  high  scientific  attainments,  which  are  quite 
below  the  level  which,  at  the  gênerai  standard  of  living,  befits 
the  position  of  a  gentleman  "). 

"  Sbonld  our  professors,"  be  added,  "  be  placed  in  a  similar 
position,  I  believe  yon  would  see  even  fewer  scientific  results 
brought  forward  than  in  England  ;  for  it  surprises  me  greatly 
to  observe,  that  the  main  resnlts  of  English  sciences  are  to  be 
treced  to  the  leisure  moments  of  already  overtasked  scientific 
men." 

Ail  acquainted  with  the  subject  will.  we  are  sure,  quite  agrée 
with  the  remarks  of  the  German  professer  ;  and,  althongh  the 
précise  mode  in  which  the  State  should  aid  and  encourage 
Science  is  open  to  more  mature  considération,  there  can  be  no 
question  as  to  tbe  desirability,  in  tbe  first  instance,  of  the  ap- 
pointment  of  a  Boyal  Commission,  in  order  that  the  subject  may 
be  fully  ventilated  ;  and  we  trust,  therefore,  that  the  request 
of  the  deputation  may  be  granted  by  the  (Government  with  ont 
unnecessary  delay. 


THE  WEEK. 


-•••- 


Binoê  opêoiog  tliii  depvrtineiit,  w«  bave  reoeiTed  bo  muc^  «MiiUace  from 
fritndlj  oorrMpoadMito  in  diflbrrat  parti  of  the  woJd,  thiit  we  Me  led  to 
beliere  tbftt  oar  reedert  rnsf ,  with  Terj  little  troahle  to  tbec^selTee,  aid  m 
in  maklDff  "The  Week"  e  mott  comprehentire  reoord  of  enrrent  erentt  in 
the  ■cientiflo  world.  We  therefore  i^peal  to  eU  oar  f^iende  to  lend  ne,  not 
merely  their  "eerf,"  bat  their  bande,  and  to  tend  ne  anj  weekly  "  iottian  " 
of  interett  relatire  to  mattert  oeoorriag  in  their  neichbonrhooif.  "The 
•malleet  oontribation"  will  be  aeoepted,  and,  leriouly,  the  briefer  and  mor  « 
tene  tbe  notée  are  the  better.  Seeretariea  of  iooietiee,  metropolitan  and 
nrovinoial,  librarians,  eoraton,  Icotorere,  aod  teaohere,  may  ail  do  something 
In  their  tam. 

IB  BODEBICK  MUBCHISON  and  Mr.  Horace 
Waller,  F.B.G.S.,  bave  both,  in  letterstotbe  Times, 
endeavoured  to  show  the  improbability  of  the  report 
of  the  death  of  Dr.  Livingstone.  But  the  truth  of 
this  report  is  shown  to  be  still  more  unlikely  by  the  fact  that 
some  weeks  ago  Messrs.  Grant,  Brodie,  à  Co.,  of  Leadenhall- 
street,  reoeived  a  similar  account  from  correepondents  in  St. 
Paul  de  Loango,  who  received  it  from  a  Portnguese  trader, 
who,  in  his  turn,  received  it  from  the  ambassador  of  the  Chief 
of  Cazembe  between  the  15th  and  25th  of  June,  1868,  on  tbe 
banks  of  the  Zambesi.  As  Messrs.  Grant,  Brodie,  &  Co.  ob- 
serve, there  need  therefore  be  no  alarm  felt  about  the  présent 
rumour,  seeiug  that  Dr.  Livingstone  was  at  Cazembe's  town  in 
July,  1868,  and  at  TJjiji  in  May  or  even  July,  1869. 

A  DBFTJTATiov,  cousisting  of  members  of  the  Council  of  the 
British  Association  for  the  Advancement  of  Science,  and  in- 
duding  Frofessors  Stokes  (président),  Huxley  (president-elect), 
Williamson,  and  Sylvester,  waited  on  the  Lord  Président  of  the 
Council  on  Friday,  to  urge  the  appointment  of  a  Boyal  Com- 
mission to  inquire  into  tbe  relations  of  the  State  to  scientific 
instruction  and  investigation,  and  to  represent  to  him  the  con- 
viction of  the  Council  that  no  sncb  inqniiy  would  be  complète 
which  did  not  indnde  the  action  of  the  State  in  relation  to 
scientific  ednoatioD,  and  the  effeet  of  that  action  npon  inde* 
pendent  educational  institutions.  Barl  de  Qrej  promised  the 
deputation  to  bring  their  views  before  the  Gkvemment. 

We  omitted  to  record  last  week  the  death  of  Mr.  Sowerby, 
so  well  known  in  connection  with  Sowerhy's  Engliah  Botany, 
Subscribers  and  others  will  rejoice  to  hear  that  Mr.  Sowerby 
bas  left  his  share  of  this  great  undertaking  almost  completed. 
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We  regret  to  hâve  to  annoaDce  the  death  of  Prufessor 
Braylej,  F.B.S.,  of  the  London  lastitotion.  Hie  présence 
cannot  fail  to  be  mîssed  at  the  meetings  of  the  Boyal  Society, 
in  which  he  took  such  an  active  part. 

GoifpLAiNTS  having  again  been  made  against  M.  Leverrîer, 
Director  of  the  Paris  Observatory,  bj  some  of  the  other  officiais, 
he  bas  been  removed  from  the  post  by  an  impérial  decree  dated 
Febrnary  5th.  The  administration  of  the  Obsenratory  is  tem- 
porarily  intnisted  to  a  commission  of  three  members. 

We  last  week  mentioned  that  the  chair  of  Physical  Science 
in  the  University  of  Dublin  was  to  be  conferred  by  compétitive 
examination.  The  resnlt  of  the  examination  is  that  the  Bev. 
John  B.  Leslie,  A.M.,  F.T.C.D.,  bas  been  recommended  as  the 
candidate  beat  qnalified  to  fill  the  vacanoy. 

Tue  following  is  the  Syllabns  just  issued  of  Professer 
Flower*s  eighteen  lectures  introduotory  to  the  study  of  the 
Anatomy  of  the  class  Mammalia  : — Méthode  and  aime  in  the 
study  of  Morphology.  Classification  of  the  Mammalia.  Osseous 
System  of  the  Mammalia  :  Axial  Skeleton — Vertébral  Columo  ; 
Modifications  of  the  characters  of  the  Yertebrœ  in  the  Cervical, 
Thoracic,  Lumbar,  Sacral,  and  Caudal  régions  in  différent 
mammals;  Sternum;  Cranîum;  Hyoid  Arch.  Appendicular 
Skeleton — Essential  structure  and  modifications  of  the  bones 
composing  tho  Shonlder-Girdle  and  Anterior  Extremity  ;  Struc- 
ture and  modifications  of  the  Pelvic  Girdle  and  Posterior  Ex- 
tremity ;  Comparison  between  the  structure  and  the  fnnctions 
of  the  Anterior  and  the  Posterior  Extremities.  Tegumentary 
System  and  its  Appendages  :  the  Dermis  ;  Modifications  of  the 
in  tégument  mainly  due  to  peculiar  conditions  of  the  Dermis  ; 
Ossifications  in  the  integument  ;  the  Epidermis  and  its  modi- 
fications; Callosities,  Scales,  Nails,  Claws,  Hoofs,  Horns, 
Hairs,  Spines  ;  Antlers  ;  Glandular  Organs  connected  with  the 
integument  or  opening  on  the  external  surface  of  the  body, 
Scent  Glands,  Mammary  Glands.  Dental  System  :  Structure 
and  essential  characters  of  Teeth;  Classification  and  Nomen- 
clature of  Teeth  ;  Development  and  Succession  of  Teeth  ; 
Modifications  of  the  characters  of  the  Teeth  in  the  différent 
groups  of  the  Mammalia;  Homy  structures  taking  the  place  of 
Teeth  in  certain  mammals  ;  Baleen,  &o,  The  first  lecture  will 
be  given  on  Febrnary  14th,  at  4  o'dock,  in  the  théâtre  of  the 
Boyal  Collège  of  Surgeons. 

The  Boyal  Society  of  Edinburgh  bave  eleoted  Dr.  Andrews, 
F.B.S.,  Vice-Président  of  Queen's  Collège,  Belfast,  an  Honorary 
Fellow,  in  the  place  of  the  late  Mr.  Graham,  Master  of  the 
Mint. 

An  examination  will  be  held  at  Clare  Collège,  Cambridge, 

on  Wednesday,  March  30,  beginning   at   9   a.m.,   when  the 

following  minor  scholarships  will  be  offered  for  compétition  to 

students  intending  to  begin  résidence  in  October  : — two  of  £60 

each  for  classics  and  mathematics,  tenable  for  two  years  and  a 

half,  or  till  exchanged  for  a  foundation  scholarship,  and  one 

of  £50  for  natural  science,  tenable  for  three  years  and  a  half. 

Candidates  for  the  £60  scholarships  will  be  examined  in  the 

following  subjects,  préférence  being  given  to  those  who  show 

spécial  proficiency  in  either  classics  or  mathematics  : — Latin 

and  Greek  translation  and  composition  ;  Euolid,  algebra,  plane 

trigonometry,  geometrical  and  analytical  oonio  sections,  statics 

and  dynamics,  the  subjects  being  treated  withont  the  aid  of 

the  Differential  Calcnlus.     Candidates  for  the  £50  scholarship 

will  be  examined  in  chemistry,  ohemioal  physics    (including 

light,  beat,  and  electricity),  comparative  anatomy  and  physio- 

logy,  and  geology.    Excellence  in  one,  or  two,  of  the  above 

subjects  will  be  preferred  to  a  less  perfect  acqnaintance  with  a 

greater  number.     Each  candidate  for  this  scholarship  will  be 

required  to  send  to  the  tutor  a  list  of  those  of  the  above  subjects 

in  which  he  desires  to  be  examined  at  least  three  woeks  before 

the  examination.     He  will  also  be  required  to  show  that  he 

possesses  snob  acqnaintance  with  Latin,  Greek,  and  mathe- 


matics  as  will  qualtiy  him  to  pass  the  préviens  examina- 
tion of  the  University.  AU  candidates  are  required  to  send 
their  names,  with  teeûmonials  as  to  character,  to  the  Bev.  W. 
Baynes,  tutor. 

In  a  letter  to  Dr.  Hooker,  Colonel  Playfair  writes  that  a 
severe  frost  prevailed  for  the  last  three  days  of  December  in 
Algiers,  and  sheets  of  ice  were  fonnd  in  the  garden  of  the 
British  oonsnlate — a  thing  nnknown  since  the  occupation  by 
the  French. 

Thb  trustées  of  the  Johnson  Mémorial  Prize,  University  of 
Oxford,  for  the  encouragement  of  the  study  of  astronomy  and 
meteorology  propose  the  following  snbject  for  an  essay  : — "  On 
the  Laws  of  Wind.— 1.  With  regard  to  Storms.  2.  With 
regard  to  Average  Periodical  Phenomena  at  given  Places  on 
the  Earth's  Surface."  The  prize  is  open  to  ail  members  of  the 
University  of  Oxford,  and  consists  of  a  gold  medal  of  the  value 
of  ten  guineas,  together  with  so  muoh  of  the  dividende  for  four 
years  on  £338  IMnced  Annnities  as  shall  remain  after  the 
cost  of  the  medal  and  other  expenses  bave  been  defrayed. 
Candidates  are  to  send  their  essays  to  the  Begistrar  of  the 
University  nnder  a  sealed  oover,  marked  "  Johnson  Mémorial 
Prize  Essay,"  on  or  before  the  31st  day  of  March,  1871,  each 
candidate  conoealing  bis  name,  distingnishing  bis  essay  by  a 
motto,  and  sending  at  the  same  time  bis  name  sealed  up  under 
another  cover  with  the  same  motto  written  upon  it.  No  essay 
will  be  received  after  the  31st  day  of  March,  1871. 

The  anthorities  at  Cambridge  aunounce  that  an  examination, 
commencing  on  Monday,  July  4th,  and  continuing  daily  to 
July  9th,  inclusive,  will  be  open  to  women  who  bave  completed 
the  âge  of  eighteen  years  before  January  Ist.  Candidates  will 
be  examined  in  such  places  as  the  syndics  appointed  by  the 
university  may  détermine.  The  syndicate  will  entertain  appli- 
cations from  places  where  twenty-five  fées  at  the  least  are 
guaranteed.  Before  any  application  for  an  examination  be  ap- 
proved,  the  syndicate  must  be  satisfied  as  to  the  following 
points: — 1.  That  there  is  a  committee  of  ladies  who  will 
efficicntly  superintend  the  examination,  one  of  whom  will  nnder- 
take  to  act  as  local  secretary.  2.  That  this  committee  will  see 
that  suitable  accommodation  can  be  obtained  by  candidates 
who  are  étrangers  to  the  place.  3.  That  a  responsible  person 
will  be  at  hand  to  receive  the  examination  papers  from  the 
conducting  examiner,  and  collect  the  answers.  Committees 
wishing  to  bave  examinations  held  in  their  several  districts 
may  obtain  ail  necessary  information  from  the  Bev.  T.  Markby, 
Trinity  Hall,  Cambridge.  No  application  will  be  considered 
which  is  received  afber  April  Ist. 

The  use  of  the  term  "  degrees  of  frost  "  bas  been  defended 
by  Dr.  Attfield  against  Mr.  Symons,  on  acoount  of  its  con- 
formity  with  readings  of  the  Centigrade  scale.  In  reply,  Mr. 
Symons  bas  certainly  brought  a  material  objection  against  the 
use  of  the  Centigrade  scale  for  meteorological  purposes,  namely, 
that  in  recording  températures  near  the  freezing  point  the 
extra  signs  +  —  become  necessary,  and  may  be  readily  set 
down  wrongly. 

In  reply  to  the  reqnest  of  the  Oounoil  of  the  British  Asso- 
ciation for  a  subscription  towards  the  cost  of  their  proposed  in- 
vestigation of  the  snbject  of  the  ntilization  of  sewage,  the 
Metropolitan  Board  of  Works  state  that  they  bave  not  the 
I>ower  to  comply  with  it. 

In  addition  to  the  lecture  arrangements  in  the  University  of 
Oxford  which  we  pnblished  last  week,  the  following  bave  since 
been  made: — Dr.  Lee's  reader  in  chemistry  will  deliver  a 
conrse  of  lectures  in  the  Christ  Church  Laboratory  on 
Mondays  and  Wednesdays  at  10  o'dock,  intended  for 
those  who  are  commencing  the  study  of  chemistry.  The 
first  lecture  was  given  on  Monday,  Feb.  7.  Dr.  Lee's 
reader  in  physics  will  deliver  a  conrse  of  lectures  on  Statics 
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in  the  Cbrisfc  Gharoh  Laboratory  on  Taesdays  and  Tburs- 
days  at  10  o'clook.  Thèse  leotoree  will  be  expérimental,  and 
are  intended  for  those  wbo  are  commencing  tbe  stndy  of 
mechanical  pbiloeopby.  Tbe  first  lecture  will  be  given  on 
Taeeday,  Febmary  15.  A  fee  of  £1  for  each  course  is  reqaired 
irom  tbose  wbo  are  not  members  of  Christ  Cbnrcb. 

A  MEW  illnstrated  montbiy  journal  is  announced  to  corne  ont 
on  Marcb  Ist,  entitled  tbe  Photoffraphic  Art  Journal^  whiob 
will  be  illnstrated  witb  photographe  printed  in  permanent  pig- 
ments.    Mr.  Thomas  Sutton  is  to  be  the  éditer. 

An  Anrora  of  considérable  beauty  was  visible  on  the  evening 
of  Febmary  lat.  A  description  of  it  appears  iu  onr  **  Corre- 
spondence.*'  One  writer  notes  a  point  of  interest,  namely, 
that  both  this  display  and  the  one  on  the  3rd  ult.  occnrred 
sbortly  after  the  breaking  up  of  a  sharp  and  continued  frost. 

Si£  John  Lubbock  is  now  engaged  on  a  work  on  the  origin 
of  civilization  and  the  primitive  condition  of  man.  The  first 
volume,  on  the  moral  and  social  condition  of  savages,  is  iu  the 
press,  and  will  shortly  be  published  by  Messrs.  Longmans. 

Ths  éducation  question  still  excites  great  interest.  Several 
important  meetings  bave  been  held  during  the  week  in  différent 
parts  of  the  country.  Tbe  proceedings  were  in  ail  cases  of  the 
nsual  preliminary  nature. 

MoTiNG  bogs  are  no  novelty.  We  may  however,  cbronicle 
the  fact  that  nearly  an  acre  of  one  of  the  Tipperary  bogs  became 
detached  a  few  days  since  and  floated  to  a  distance  of  eight 
or  teu  perches. 

Dr.  OiiDEAUt  the  director  of  the  Geological  Survey,  bas  given 
80  favourable  a  report  on  the  exteut  of  the  Cbauda  coal- 
deposits,  as  certain  to  supply  the  railway  for  250  miles  from 
Nagpore  to  its  junction  with  the  main  line  at  Bhosawul,  that 
a  railway  is  to  be  surveyed  from  Wurdah  to  Ghanda  and  the 
Godavery,  so  as  to  render  the  expense  of  cutting  the  third  bar- 
rier  of  that  river  nonecessary. 

Mu.  B.  J.  Watson,  senior  in  the  Natural  Sciences  Tripos, 
December,  1869,  bas  been  elected  to  a  studentship  in  Natural 
Science,  at  Queen's  Collège,  Cambridge. 

TuK  new  Barbette  gun-carriage,  made  on  the  model  of  Cap* 
tain  Monorieff,  for  a  12-ton  gun,  in  tbe  Boyal  Carriage  dépôt 
of  tbe  Arsenal,  Woolwicb,  was  tested  at  the  Arsenal  proof  butta 
in  tbe  présence  of  a  host  of  military  and  scientific  gentlemen 
interested  in  gunnery,  amongst  whom  were  Major- General  Sir 
Hope  Grant,  Major-G«neral  Sir  D.  Wood,  Major-General  Sir 
J.  Simmons,  4ms.  Three  ronnds  were  fired  with  24)0  Ib.  shot, 
▼iz.,  30  Ib.,  40  Ib.,  and  43  Ib.,  ail  being  effected  with  satisfactory 
resalts  ;  and  the  inventor,  at  tbe  dose  of  the  expérimente,  re- 
ocived  the  congratulations  of  the  Ordnance  Committee  and  the 
ofBcers  présent. 

At  its  last  meeting  the  Metropolitan  Board  of  Works 
paascd  a  résolution  approving  the  report  of  the  Boy  al  Com- 
mission on  Water  Supply,  and  requesting  the  Chairman  to  seek 
an  interview  with  the  Home  Secretary  in  order  to  asoertain 
wbether  the  Government  intend  to  move  in  the  matter. 

OwiNG  to  tbe  state  of  the  weather,  télégraphie  communica- 
tion bad  practically  oeased  yesterday  moming  throughout  the 
United  Kingdom.  Nottingham,  Leeds,  Sheffield,  Hull,  New- 
castle,  Brighton,  and  Southampton,  were  the  only  stations  in 
communication  with  London.  The  Irish  and  Scotch  wires  bad 
broken  down.  Liverpool  and  Manchester  could  not  be  reached. 
The  fifleen  western  wires  bad  been  eut  between  Holborn  and 
Paddington,  and  on  an  attempt  being  made  to  carry  on  com- 
munication from  the  latter  station,  it  was  found  that  no  mes- 
sage could  get  beyond  Beading.  The  AUantio  oable  waa  out 
of  order  alao» 
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BBIEF  BEMABKS  ON  THE  BIOLOGY  AND  GENEA- 
.  LOGY  OF  THE  MABANTACEiE.i 

BY  FEDEEICO  DELFIKO. 

In  Two  Pabts. — Part  II. 

E  mnst  premise  that  for  at  least  three  years  we 
attempted  to  decipher  the  biological  signification  of 
the  floral  structure  in  Thaîia  decdhaia,  and  always 
without  resuit.  Finally,  the  discovery  of  Hildebrand 
placed  us  in  the  true  road,  and  although,  owing  to  the  advanced 
season,  we  bad  only  two  or  three  flowers  of  the  Thalia  decdbata 
at  our  disposai,  we  succeeded  in  understanding  its  construction. 

In  this  species  the  borsting  loose  of  the  style  happons  in  an 
analogous  manner  to  the  above-described  cases,  and  the  difH- 
calty  of  understanding  the  phenomenon  consisted  in  the  fact 
that,  wbilst  iu  the  Maranta  the  escape  of  the  style  is  easiiy 
understood — as  the  style  is  sufficiently  external — in  the  Thalia 
deàlbata,  on  the  contrary,  it  is  somewbat  turned  inwards,  and 
its  escape  happening  in  the  interior  of  the  flower  cannot  be 
easiiy  understood  except  by  one  who  anticipâtes  a  structure  of 
this  nature. 

The  différences  offered  by  the  flowers  of  the  Thalia  dealbata 
are  slight.  The  apparatus  may  be  considered  as  doubled. 
The  inflorescence  consists  of  a  panicle  ter  mina  ting  in  bifloral 
spikelets,  where  the  two  flowers,  wrapped  up  by  a  common 
bract  (glu  m  a)  and  by  a  bicarinate  opposite  bract  (glnmella),^ 
flower  contemporaneously,  the  one  on  the  right  the  other  on  the 
left.  Thèse  twin  flowers,  each  of  which  taken  separately  is  not 
symmetrical,  are  wben  taken  together  in  perfect  symmetry,  as 
the  parte  of  the  right  flower  are  inverscly  disposed  to  the 
homologous  parts  of  the  left  flower.  This  would  appear  to 
point  to  nnity  of  conception,  and  thus  we  should  bave  in  each 
spîkelet  of  Thalia  a  true  bifloral  composite  flower,  and  a  double 
or  bilatéral  dichogamical  apparatus. 

Hence  the  Thalia  would  occupy  a  higher  rank  in  the  scale 
of  organical  composition  and  of  biological  perfection  than  the 
other  MarantacesQ.  The  structure  of  the  style  and  the  stigma 
is  also  somewbat  more  elaborated.  The  cavity  in  which 
the  anther  deposits  the  pollen  is  better  marked,  the  viscid 
région  is  more  extended,  and  the  stigmatical  cavity  is  deeper. 

Finally,  the  style  in  escaping  does  not  bend  either  into  a 
corve  or  into  a  flat  spiral,  but  coils  into  a  hélix. 

The  Thalia  dealbata,  which  we  bave  already  observed  for 
more  than  three  years,  matures  seed  in  abundance  at  Florence, 
and  its  flowers  are  frequently  visited  by  tbe  common  bee. 

The  Cannacesa  are  olosely  allied  to  the  Marantaceœ.  Hero 
also  the  pollen  is  deposited  on  an  expansion  of  the  style  ;  but 
the  dichogamical  apparatus  in  the  Cannaceœ  is  entirely 
changed,  as  it  conforme  to  the  labiate  type. 

The  Orchids,  bowever,  show  great  marks  of  affinity  with  this 
group  of  plants.     The  most  probable  conjecture  is  that  they 


i  "Brere  Cenno  salle  ReUsipna  Biolafiche  •  OencAlogiob»  délia  M AnataeeK," 
di  Federioo  Delpino  (Ifuovo  OioruaU  Bot.  Ital.,  to!.  i.  Ko.  4,  ISSU). 

s  We  bave  the  moet  proftnuid  oontietion  that  the  Onmioeo»»  are  one  of  the 
deeeeiideiite  dT  the  Soitamioen,  and.  more  predMfy  spc^akiog,  the  detoendeate  of 
a  ttooh  related  to  the  t^pe  o(  the  Thalia.  In  the  organs  of  yegetetion  tbe  moat 
sarprletDg  oonibnnity  u  found.  Aller  oonpering  the  Oremineoe«  end  the  Ztagi- 
beraoes,  the  foUowing  oommon  obaraoters  are  obeeraed  i—Nodouê  rhixoma,  eoe- 
tortêd  i«  a  iimilar  ufa$,  UatHê  idênHeaUg  ihtatkêd,  liçulatê  (I),  eonvoluUd  htforê 
fvUaiion  (1),  diêtiekouM  (!).  The  oolm,  then,  of  thalia  dealbata,  ita  peoide 
aod  braeta«,  are  evideatly  the  oolm,  paniela,  and  bractes  of  tbe  Oraminace». 

Then,  in  apeakjag  of  the  Thalia,  it  majr  be  permitted  to  oae  the  expreaaiont— 
cnlin,  Ugnla,  bîflorâ  soioale,  glome,  bioûinate  glumella. 

We  moat  not  oonoeal  the  enormons  dUTerrnees  whioh  are  met  with  in  the  floireri  ; 
bat  we  ooght  to  remember  rhat  the  Z:ngiberaee«  are  emin^ntly  entomophilons, 
whilat  the  Orankinaoes  are  beoome  parelj  aa*mopbilooa — thtt  is,  feoundated  ez- 
closiTely  hy  the  wiad  ;  «hence  it  is  rational  that  with  regard  to  thèse  last,  the 
ooloared  inrolu«r*i  shoald  be  qaite  abarted,  and  the  atamens  ehoold  bave  teqnired 
lOBg  fllamenta. 

Siehogaaj  woold  eiplaia  iiMh  diffirtiMM  vp  to  ■  Mrtaia  poiat. 
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are  descended  from  a  type  till  now  nnknown»  which  onght  to 
rennite  some  of  the  obaracters  of  the  Zingiberaceœ  and  of  the 
Marantaoeœ  ;  that  is  to  say,  oaght  later  to  be  the  progenitor 
of  both.  In  tratb,  the  Orchidacesa  hare  a  biloonlar  anther» 
like  the  Zingiberacese  ;  a  gynostema  and  a  etigma  somewhat 
analogouB  to  that  of  the  Marantaoeas  and  Oannacesd.'  Wishing 
to  represent  in  a  jnst  and  graphie  manner  onr  iqethod  of 
looking  at  the  conjectnral  parentage  of  thèse  plants,  we  give 
hère  a  sketch  of  a  genealogical  tree,  where  the  intermediate 
nnknown  types  (trae  hypothetical  roots,  comparable  to  those 
which  are  of  so  mnch  nse  in  the  stndy  of  organic  ohemistry) 
are  shown  by  a  linear  séries  of  dots. 


^ 


/ 


o 

o 


.lt[a^aniacrœ» 

■9' 


,  Oraminacê», 


Gomparing  thèse  plants  nnder  the  biological  aspect  of  their 
dichogamical  adaptations,  they  présent  enormons  différences. 
If  we  take  a  flower  of  Strelitzia  reginay^  a  flower  of  an  Orohis,* 
a  flower  of  Alpinia  and  of  Hedychinm,^  a  flower  of  Maranta, 
and  finally  a  flower  of  Canna/  we  shall  find  that  the  dicho- 
gamical apparatas  differs  fandamentally  in  each  form  ;  but  it 
is  remarkable  that,  notwithstanding  this  extrême  diversity,  there 
is  something  common  to  ail,  namely,  the  part  which  visoosity 
takes  in  secnring  dichogamy. 

In  the  Strelitzia  the  pollen  grains  are  nnited  by  viscons  threads, 
in  an  analogous  manner  to  that  which  happens  in  many 
Onagrariace»  and  Ericace».^  The  stigma  also  is  extremely 
viscid.  In  the  Orchidaceœ  visoidity  is  the  means  by  which  the 
pollen  grains  are  noitcd  into  pollen-masses  and  candides,  and 
by  its  agency,  the  pollen-masses  adhère  in  so  strange  a  man- 
ner to  the  body  of  the  insect-fertilizer.     In  the  Zingiberacess 


*  The  Mmi-ftnthered  itamaa  of  the  OumftoMB  and  the  Mereotaoea  is  faied 
below  its  mlddle  with  the  style  :  whenoe  it  représenta  a  tme  grnostema,  com- 
parable to  the  more  eTolred  and  perfeot  one  of  the  Orchtdaoeœ.  The  short  TÎsotd 
région  of  the  style  of  the  Marantaoes  is  homologous  with  the  viscid  rostellnm 
of  the  Orohidaces,  nnder  the  mor^logiosl,  aa  well  aa  the  physiologioal  and 
biologioal  aspectj. 

*  Bee  Hildebrand,  BoU  SkU„  JnW  80, 1869,  pp.  606-500  ;  and  my  publication, 
JTUêr.  Oêêero.  iuUa  Dieog,  a  pp.  222-223,  Tol.  zii.  Dêgli  AiH  d*Ua  Soe.  It,  di 
8e.  Nai,  in  MUaHO,  1869.  The  oSserrations  on  the  flowers  of  Strelitaia  come  Arom 
Professer  Uildebraad,  aa  «ell  as  faots  and  figares  contemporaneonsly  and  inâ  a- 
pendenUy  oolleoted  by  me. 

*  See  Charlea  Daririn,  O»  f A«  varùnu  ConMvaneu  by  whieh  Orekidê  art  FinrtiUsid, 
L^ndon:  18^2. 

^  See  my  pablioation,  SuaU  Aitpar,  dtUa  FfacondoÊ.  ntlU  pianU  Anioearp., 
pp.  22,  23.  Fireoxe  :  1867.  The  Alpinia  is  a  type  of  the  floral  structure  whioh 
raqaires  fertiliiation  by  bées.  In  the  Hedyohinm,  instead  of  the  Zingiberaceons 
apparatus,  we  flad  adaptation  for  the  action  of  lepidopterons  inseot'fertiliaers. 
In  faot,  in  nearly  ail  the  stigmas  of  old  flowers  of  seTcral  Hedyohinms,  I  notioed 
that  some  scsîes  of  Lépidoptère  had  stnch. 

7  See  Sugli  Appar.  dJla  Fteondaz.  &o.,  p.  23. 

*  This  phenomenon  is  most  CTident  in  the  speoies  of  (Baothera,  the  flowers 
of  which  are  nootnmal,  and  open  in  the  erening,  indicating  thus  their  ezelnsiTe 
fecnndation  by  means  of  nooturnal  or  Bemi-noctnmal  motha.  One  of  thèse  iasects 
flying  OTcr  a  flower,  and  driving  its  probosois  into  the  honey-tube  oannot  fail 
to  coUect  great  festoons  of  pollen,  part  of  which  will  be  gathered  by  the  hnmid 
and  Tîscons  stigmas  of  the  flowers  which  are  snbseqnently  Tisited. 

It  issingularthatthis  arrangement  of  yisoons  poUenical  festoons,  which  constitntes 
the  principal  adaptation  of  the  dichogamical  apparatus  of  Œnothêra  biennii  should 
haTC  totaUy  esoaped  0.  0.  Sprengel^  notwithstandins  his  haWng  peroeiTed«  with 
marveUous  sagacity,  the  other  reutions  both  of  the  fecnndation  and  dissémination 
of  this  speoies.  (See  EiUdeekt*  Qêhtimniê»  d,  2fat,  im  Bau  und  m  d,  B^frtusMung 
der  BlutMH,  pp.  217-223.  Berlin  :  1793.)  In  page  221,  loe.  et<.,Sprengel  writes  t~ 
"  I  hâve  never  obsenred  diamal  insecte  on  its  flowers  "  (of  (S.  bitHnis)  "except 
ants.  Bat  thèse  cannot  fecandate  them.  Oae  rainy  day,  howcTer,  when  the 
weather  was  doll,  I  peroeiyed  in  my  garden,  at  11  o'elock  ajn.,  a  tolerably  large 
orepnsonlar  moth,  which  visited  the  flowers  of  this  species  and  of  Œ.  mwrieata. 
His  trunk  was  straight  and  nearly  as  long  ss  his  body.  He  drove  it  in  the  hon^ y 
reoeptads"  {BaftkSUer,  nectaroeoneka)^  '*  remaining,  by  means  of  the  rapid 
beatmg  of  his  wings,  free,  sospended,  and  immovable  in  the  air,  in  sueh  a 
way  that  he  snctted  the  honey  withont  danger  of  being  bathed  by  the  dropa  of 
rain  which  w^ra  in  the  petau.  I  tried  to  oatch  him,  to  see  if  his  bodj,  and 
eipecially  the  wings  had  gathered  pollen,  but  I  oonld  not  mansge  it." 

Let  it  be  obsenred  that  withont  examining  the  inaeot,  it  soffloee  to  imitate 
the  action  of  the  sucldng  trunk  with  a  small  thorn  or  bristle,  to  lee  large  featoons 
of  pollen  adhère  to  it. 


the  viscidity  is  prodnced  from  the  margin  of  the  déhiscent 
anthers,  and  canses  the  pollen  to  adhère  to  the  back  of  the 
insects. 

In  the  Marantaceaa  viscidity  is  prodnced  by  the  style  in  the 
narrow  space  which  séparâtes  the  dépression  where  the  pollen 
is  deposited,  from  the  stigmatio  cavity. 

Finally,  in  the  Gannacese  viscidity  is  entirely  transferred  to 
the  pollen  ;  in  fact,  the  pollen  adhères  to  the  greatly  polished 
surface  of  the  style,  on  which  it  is  temporarily  deposited,  nntil 
it  is  camed  away  by  the  insect-fertilizer. 

The  dichogamical  apparatus  of  the  Marantaceœ  resembles  in 
certain  points  that  of  the  Cannaoeœ.  Whilst  in  the  case  of  the 
Mnsaoeœ,  the  Zingiberaoese  and  the  Orchidacesd,  the  pollen  is 
immediately  ceded  by  the  anthers  to  the  insect-fertilizers  ;  in 
the  Marantaceœ  and  the  Gannaceœ  it  is  previously  deposited 
on  an  expansion  of  the  style.  If  we  review  the  flowers  of 
phanerogamic  plants,  we  find  snch  expédients  repeat  themselves 
in  Tarions  familles  ;  that  is  to  say,  in  the  Gampannlaceœ,  in 
the  Goodenoviœ,  in  the  Bmnoniaceœ,  in  the  Spigelia  Mary- 
lindica,  and  in  the  Proteaceœ.  As  might  be  expected  in  ail 
thèse  plants,  the  dehiscence  of  the  anthers  and  the  shedding 
of  the  pollen  takes  place  before  the  opening  of  the  flower, 
whilst  it  is  likewise  logical  that  in  the  case  of  ail  other  plants 
it  happens  afler  the  flower  is  open.  To  this  à  jpriori  specala- 
tion  the  facts  correspond, 'and  with  the  above-mentioned  plants, 
where  the  pollen  is  provisionally  deposited  from  the  anthers  on 
the  style,  the  dehiscence  of  the  anthers  always  happens  before 
the  flower  opens. 

Bnt  neither  the  visoidity,  nor  the  poUenical  déposition  con- 
stitnte  the  most  wonderfnl  adaptation  in  the  floral  apparatus 
of  the  Marantaceœ.  The  fnndamental  adaptation  which  modi- 
fies ail  the  other  characters  is  the  springing  forth  of  the  style. 
It  forms,  80  tô  say,  the  sonl  of  the  apparatus.  Elastioity  which, 
in  hnman  indus try,  is  employed  with  snch  freqnency  and  profit, 
has  been  also  made  use  of  in  the  vegetable  kingdom  for  biological 
aims  or  those  belonging  to  the  external  life  of  plants. 

We  will  not  discuss  the  différent  kinds  of  elasticity  employed 
for  the  purpose  of  dissémination  (for  example,  in  the  gênera 
Géranium,  Oxalis,  Momordica,  &c.),  and  we  will  only  mention 
some  of  the  kinds  which  are  employed  in  cross -fertilization. 

In  the  family  of  the  Orchids  there  is  a  trimorphic  genus,  of 
which  one  form  is  called  Gatasetum  (masculine  form),  another 
Myanthus  (hermaphrodite  form),  and  the  third  Monachanthas 
(féminine  form),  in  the  erroneous  belief  that  they  form 
three  distinct  gênera.  Now,  in  the  form  Gatasetum,  if  two 
irritable  filiform  processes,  whioh  exist  in  the  flower,  are 
touched,  tbey  canse  the  pollen -masses,  whioh  are  extremely 
elastic,  and  are  held  for  this  purpose  in  a  forced  position  to  be 
ejected  and  shot  against  the  insect-fertilizer,  which  has  irritated 
the  said  processes,  and  by  means  of  their  viscous  glands  stick  fast 
to  a  certain  part  of  its  body.  This  siogular  phenomenon,  which 
has  been  deeoribed  by  G.  Darwin,  in  his  work  on  The  Fer^ 
tilizcUion  of  Orchids,  oannot  be  compared  to  that  of  the 
Marantaceœ,  as  it  relates  to  the  elasticity  of  the  pollen- 
masses,  not  of  the  style. 

Neither  can  it  be  compared  with  the  elasticity  of  the  ten 
stamens  in  the  genus  Kalmia,  where  the  insect-fertilizer,  en- 
tering  the  flower  to  suck  the  honey,  and  drawing  the  filaments 
somewhat  backwards,  causes  the  anthers  to  burst  over  it, 
and  thus,  strikng  on  its  body  from  ten  différent  sides,  must 
cover  it  well  with  pollen,  and  necessitate  promiscuous  nuptials 
which  other wise  conld  not  take  place.^ 

Professer  Hildebrand  has  described  and  figured  a  case  which 
is  less  dissimilar,  in  the  Bot,  Zeit,,  August,  1866,  pp.  75*76, 
tab.  iv.,  figs.  10,  11, 12, 13.  The  Lopezia  coronata  isdiandrous, 
or  possibly  monandrous,  possessing  a  vertically  projecting 
stamen  with  a  well-developed  anther,  and  from  the  lower  part 
a  staminodium  which  has  a  fnnction  precisely  identical  to  that 


»  See  Am  deUa  8oo,  It,  di  8o.  Nat,  di  Jiiilano,  roi.  xii.,  1889,  pp.  121,  182. 
In  thia  genua,  if  inaecta  do  not  aid,  neithor  dichogamy  nor  homogamy  eao  take 
place. 
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of  the  Marantaceons  ataToinodiam  which  aots  as  a  retainer. 
In  fact,  iostead  of  the  anther,  a  petaloidal  coohleariform  rîdge 
is  developed.  This  ridge  embraces  the  anther  of  the  superior 
siameD,  which  remains  thns  constrained  in  a  forced  position, 
and  sab-tense  towards  the  inferior  part.  When  an  insect  strikes 
the  cochleariform  ridge,  this  esoapes  from  top  to  bottom, 
whilst  the  anther  escapes  trom  bottom  to  top,  and  covers  the 
ÎDsect-ferlâlizer  with  pollen  in  the  oorresponding  part,  when  it 
will  be  placed  in  the  matnre  flowers  precisely  at  the  point  where 
the  stigmais  deyeloped,for  theLopeziaiseminentlyproterandrons 
[t.  e.,  thé  stamens  matnre  before  the  stigma — Ed.]  ;  the  cross 
nnlon  between  the  stigmas  of  the  matnre  flowers  and  the  pollen 
of  the  yonng  flowers  by  means  of  snchelasticityis  thns  secured. 
Tberefore  this  apparatns  difi^ers  from  that  of  the  Marantaceœ, 
as  the  elasticity  is  in  the  stamens,  not  in  the  style. 

Bnt  in  several  LegnminossB  we  finally  meet  with  an  apparatns 
whioh  repeats  in  a  marvellons  manner  tho  gênerai  and  spécial 
adaptation  of  the  Marantaceons  flowers. 

Professer  Hildebrand  (Bot.  Zeit,  1866,  p.  74)  and  onrselves 
(Apff,  fec,  neîle  antoc»,  1867),  with  little  divergence  of  view,  and 
not  knowiilg  the  one  of  the  other,  obsenred  the  said  apparatns 
in  the  Medicago.  Bnt  it  also  ezists  in  the  Indigofera,  in  the 
Gytisiu  eanarienaie,  0,  àlhua  (Hildebrand,  l.c.)  ;  in  the  Oenista 
piloga,  germanica,  genuensis,  in  the  Spartium  junceum  (see 
Atti  délia  Soc,  liai,  delta  8c,  Nai,  in  Milano,  1868,  vol.  xi., 
PP.3U-317). 

A  few  days  ago  in  the  botanical  garden  of  Boboli,  I  noticed 
a  similar  and  eqnally  perfect  apparatns  in  several  species  of 
Desmodinm. 

The  apparatns  for  allowing  the  escape  of  the  pistil,  in  almost 
ail  thèse  Legnminos»,  offers  snrprising  analogies  with  that  of 
the  Marantaceœ.  The  situation  of  the  neotary  (when  it  ezists) 
at  the  base  of  the  npper  lip,  the  situation  of  the  landing-place 
on  the  lower  lip,  the  manner  in  which  the  style  is  forcibly 
retained,  the  escaping  of  the  latter,  the  projection  of  the  homo- 
clinons  pollen  against  the  abdomen  of  the  visiting  insect,  the 
simnltaneons  abrasion  of  heteroclinons  pollen  by  the  stigma, 
are  ail  facts  which  occnr  from  the  same  canse  and  with  like 
eflects  in  the  above  Legnminosœ  as  in  the  Marantaceœ. 

In  the  gênera  Medicago  and  Indigofera,  besides  the  hait  of 
pollen,  ihere  is  also  the  hait  of  honey  ;  when  the  escape  of  the 
style  bas  happened,  the  stigma  rising  np  to  the  upper  lip, 
closes  definitively  the  access  to  the  nectary;  wherefore  its 
flowers  oannot  be  yisited  by  insects  more  than  once.  We  see 
the  very  same  thing  in  the  flowers  of  the  Marantaceœ. 

Thns  thèse  wonderfnl  congrnities  are  revealed  in  plants  so 
différent  as  are  the  Marantaceœ  and  the  Papilionaceœ — con- 
grnities which  oonfirm  the  real  and  not  fantastical  existence  of 
this  which  we  denominate  "the  papilionaceons  dichogamical 
apparatns." 

Florence,  Sept.  7, 1869. 


ON  ORGANIO  MATTER  IN  THE  AIR. 

BT  DB.  AUGTJS  SMITH,  F.B.8. 

HAYE  worked  and  written  so  constantly  on  impnri- 
ties  in  air  and  water  that  last  year  I  was  told  by  a 
periodical  of  high  position  that  I  was  qnite  regard- 
less  of  the  impression  made  on  timid  persons,  and  I 
began  to  compare  myself  to  a  collecter  of  *'  varieties,"  who  is 
oflen  obliged  to  bring  np  his  cnriosities  every  five  years.  When 
I  read  of  the  new  experiment  by  Professer  Tyndall,  showing  to 
the  nàked  eye  the  nùmberless  bodies  in  the  air,  I  was  abnndantiy 
gratified,  as  I  obtain  them  only  by  a  laborions  althongh  simple 
prooess.  When,  however,  Dr.  Tyndall  began  to  show  the  cha- 
racter  of  thèse  bodies  it  "  smote  the  chord  of  self,"  as  I  imagined 
tbat  I  had  long  ago  proved  that  not  only  organic  and  inorganic, 
but  organized  forma  exist  in  the  atmosphère.  Neither  do  I 
claim  this  as  my  original  idea,  looking  raÛier  to  the  fnlness  of 


proof  and  quantitative  results  as  mine.  I  ihink,  tberefore,  I 
may  remind  my  friends  of  some  of  my  work,  as  I  find  that  they 
forget,  and  even  I  forget,  the  exact  words  nsed  by  myself,  and 
must  read  np. 

But  as  people  don't  read  mnoh  on  a  snbject,  I  will  begin  at 
the  end.  I  hâve  been  for  two  years  attempting  to  measnre 
the  amonnt  of  putrescible  matter  in  the  air  of  the  towns  and 
conntry  places,  and  I  bave  succeeded  to  a  considérable  extent. 
I  also  measnre  the  amonnt  that  bas  pntrefîed  and  left  its  re- 
mains in  the  air — the  sewage  of  tho  atmosphère.  Some  of  my 
results  are  pnblished  ;  I  bave  promised  some  very  soon,  and 
some  hâve  been  ready  for  printing,  nnder  the  head  of  Chemical 
Climatology,  The  proof  of  organic  matter  is  old.  I  seek  the 
quantity  in  varions  towns  and  parts  of  towns. 

I  shall  not  hère  give  a  history  of  the  inqniries.  So  many 
people  claim  to  bave  something  to  say  in  the  matter,  that  I 
might  amnse  myself,  if  not  the  public,  by  a  long  account.  At 
présent  I  profess  to  keep  almost  entirely  to  my  own  work.  The 
knowledge  of  organic  matter  in  the  air  bas  never  been  absent 
entirely  from  men's  minds  in  historié  times  ;  but  the  words  of 
Bishop  Berkeley  are  so  clear  that  I  prefer  to  quote  them. 
Besides,  he  is  far  enough  back  for  the  purpose.  He  says  in 
Sine   (par.  140)  :— 

'*  Nothiog  ferments,  végétâtes,  or  putréfies  withont  air,  which 
opérâtes  with  ail  the  vîrtnes  of  the  bodies  included  in  it,  that 

is,  of  ail  nature The  air,  therefore,  is  an  active  mass  of 

nnmberless  différent  principles,  the  gênerai  sources  of  corrup- 
tion and  génération  ;  on  the  one  hand,  dividing,  abrading,  and 
carrying  off  the  particles  of  bodies,  that  is,  corrupting  or  dis- 
solving  them  ;  on  the  other,  prodocing  new  ones  into  being, 
destroying  and  bestowing  forros  withont  intermission." 
And  in  paragraph  141  he  says  : — 

'*  The  seeds  of  things  scem  to  be  latent  in  the  air,  ready  to 
pair,  and  produce  thcir  kind  whenever  they  light  on  a  proper 
matrix.  Tho  extremely  small  seeds  of  ferns,  mosses,  mush- 
rooros,  and  some  other  plants,  are  concealed  and  wafted  about 
in  the  air,  every  part  whereof  see  m  s  replète  with  seeds  of  one 
kind  or  other.  The  wholo  atmosphère  seems  alive.  Therc  is 
everywhere  acid  to  corrode  and  seed  to  engender.  Iron  will 
rust  and  mould  will  grow  in  ail  places." 

No  man  bas  before  or  after  him  expressed  this  trnth  more 
completely  and  beautifully.  It  is  hard  to  improve  it  by  one 
word.  Still,  this  âge  demande  more  detailed  knowledge  and 
exact  theory  ;  besides,  the  work  of  every  few  years  reqnires  to 
be  done  again  to  sait  modem  méthode,  although  it  must  be 
confessed  that  there  is  room  for  the  cynic  to  say  that  Bishop 
Berkeley  and  ail  the  ancients  and  modems  might  be  classed 
with  Topsy,  who  think  they  bave  explained  ail  by  saying, 
"  It  grows." 

I  began  to  examine  the  air  in  1846,  and  I  bronght  a  short 
notice  before  the  Chemical  Society  :  a  simple  mode  of  obtaining 
organic  matter  in  the  condensed  breath  on  windows  is  recorded 
in  their  Transa^itùma,  On  acconnt  of  this  commencement 
which  promised  favourably,  the  Bntish  Association  reqnested 
me  to  report  on  the  snbject,  My  report,  pnblished  in  1848, 
was  considered  to  bave  made  advance,  and  was  marked  ont  for 
spécial  mention  by  the  président  of  the  succeeding  year,  so 
that  the  words  were  not  hidden.  I  quote  a  part.  "  That  ani- 
mais constantly  give  ont  a  quantity  of  solid  organic  matter 
from  the  lungs  may  readily  be  proved  by  breathing  through  a 
tube  into  a  bottle,  when  tho  liquid,  or  condensed  breath,  will  bo 
collected  at  the  bottom  of  the  bottle  ;  or  by  breathing  through 
a  tube  into  water,  when  a  solution  of  the  same  substance  will 
be  found  in  the  water.  This  would  scarcely  require  proof  if 
we  consider  that  breath  so  freqnently  bas  an  organic  smell." 

"  If  this  condensed  breath  be  put  on  a  pièce  of  platinum,  or 
on  a  pièce  of  white  porcelain,  and  burnt,  the  charcoal  which 
remains  and  the  smell  of  organic  matter  will  be  conclusive.  If 
it  be  allowed  to  stand  for  a  few  days  (about  a  week  is  enough), 
it  will  then  show  itself  more  decidedly  by  bccoming  the  abodc 
of  small  animais.    Thèse  are  rather  to  be  styled  animaculcs, 
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and  very  email  ones  certainly,  nnloBS  a  considérable  qaantity  of 
liquid  be  obtained  :  they  may  be  seen  with  a  good  microscope. 
Animalcnles  are  now  generally  believed  to  corne  from  the  atmo- 
sphère, and  to  deposit  themselves  on  convenient  feeding-places  ; 
that  is,  they  only  appear  where  there  is  food  or  materials  for 
their  growth,  and  they  prove  of  conrse  the  existence  of  that 
continuation  of  éléments  necessary  for  organic  life.  At  the 
same  time  their  présence  is  a  proof  of  decomposing  matter,  as 
their  production  is  one  of  the  varions  ways  in  which  organized 
structure  may  be  broken  up." 

''  I  mentioned  some  time  ago  that  I  had  got  a  quantity  of 
organic  matter  from  the  Windows  of  a  crowded  room,  and  I 
hâve  since  froqnently  repeated  the  ezperiment.  This  matter 
condenses  on  the  glass  and  walls  in  cold  weather,  and  may  be 
taken  iip  by  means  of  a  pipette.  If  allowed  to  stand  some 
time  it  forms  a  thick,  apparently  glutinous,  mass  ;  bnt  when 
this  is  ezamined  by  a  microscope  it  is  seen  to  be  a  closely- 
matted  confervoid  growth,  or  in  other  wordsj  the  organic  mat- 
ter is  converted  into  confervaa,  as  it  probably  would  hâve  been 
converted  into  any  kind  of  végétation  that  happened  to  take 
root.  Between  the  stalks  of  thèse  confervœ  are  to  be  seen  a 
nnmber  of  greenish  globules  constantly  moving  about,  varions 
species  of  Yolvoz,  accompanied  also  by  monade  m  any  times 
smaller.  When  this  happens,  the  scène  is  certainly  lively  and 
the  sight  beautiful,  but  before  this  occurs  the  odour  of  perspira- 
tion  may  be  distinctly  perceived,  especially  if  the  vessel  con- 
taining  the  liquid  be  placed  in  boiling  water. 

"  If  air  be  passed  through  water  a  certain  amount  of  this 
material  is  obtained,  but  I  hâve  found  it  difficult  to  pass  a  suffi- 
cient  quantity  through.  If  it  is  made  to  pass  rapidly,  absorp- 
tion does  not  take  place,  and  evaporation  of  the  water  is  the 
conséquence;  if  it  passes  slowly,  it  requires  several  weeks  to 
pass  a  hnndred  cubic  feet  through  a  small  quantity  of  water. 
I  continued  the  ezperiment  for  three  months,  but  although  I 
obtained  sulphurio  acid,  chlorine,  and  a  substance  resembling 
impure  albumen,  I  did  not  get  enough  to  make  a  complète 
ezamination;  and,  indeed,  this  could  not  be  ezpected,  as  I 
found  that  in  that  time  less  than  a  thonsand  gallons  of  air  had 
passed  through. 

"  When  this  ezhalation  from  animais  is  condensed  on  a  cold 
body,  it  in  course  of  time  dries  np,  and  leaves  a  somewhat  gela- 
tinous  organic  plaster  ;  we  often  see  a  substance  of  this  nature 
on  the  furniture  of  dirty  honses,  and  in  this  case  there  is 
always  a  disagreeable  smell  perceptible." — Merns.  Bnt,  Associa^ 
lion,  Meeting  held  in  Auguste  1848. 

I  quote  the  words  used  by  the  Président  of  the  Association 
simply  to  show  that  the  paper  was  well  known  : — 

"  For  instance,  the  causes  which  in  our  great  cifcies  hasten 
the  death  and  debase  and  embitter  the  life  of  so  many,  hâve 
at  last  been  foroed  by  chemists  and  physiologists  on  the  notice 
of  the  public.  Look  at  Dr.  Smith's  report  on  the  air  and  water 
of  towns,  in  this  volume  ;  and  when  we  think  that  the  victime 
of  the  deadly  influences  which  are  there  revealed  are  cbiefly 
found  among  the  people  whose  industry  is  the  foundation  of  oar 
greatness, — that  every  year  eut  off  from  the  life  of  each  of  thèse 
is  so  much  snbtracted  from  national  wealth, — even  were  ail 
moral  sensé  and  religions  feeling  dead  in  us,  we  must  confess 
that  the  knowledge  which  is  capable  of  averting  them  '  is  of 
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Looking  over  thèse  words  at  this  distance  of  time  it  seems 
to  me  scarcely  possible  to  write  more  clearly,  although  some  of 
the  words  I  should  prefer  to  see  changed.  Still  the  subject 
was  a  continued  study,  and  it  was  my  strong  désire  to  measure 
exaotly  the  amount  of  organic  matter.  Not  to  détail  ail  the 
attempts,  I  may  corne  to  the  report  to  the  Cattio  Plague 
Commission  in  1866,  in  which  I  give  some  gênerai  views 
and  allude  to  the  works  of  others.  The  following  may  be 
quoted  : — 

'*  It  bas  often  been  asked — Will  a  sewer  produce  choiera,  or 
plague,  or  cattle  disease  P  We  cannot  say  so,  or  that  every 
kind  of  disease  may  bo  produeed  from  such  accumulations  of 


organic  matter.    The  great  épidémies  that  hâve  passed  over 
Europe  seem  always  to  hâve  come  from  some  eztraneons  source, 
to  act  as  if  pîantêd  hy  some  seed,  and  not  to  hâve  risen  up 
spontaneously   hère.      Without   attempting   to   ezamine  this 
matter  carefully,  the  resuit  would  seem  to  be,  that  whilst  the 
décomposition  of  organized  beings  after  death  produces  gases 
and    vapours    that    are   opposed  to  health,   thèse  gases   or 
vapours  are  incapable  of  originating,  although  they  may  be 
capable  of  feeding,  some  of  those  diseases,  such  as  choiera  or 
plague,  which  hâve  been  observed  at  ail  times  to  come  from  a 
warmer  climate.     There  must,  however,  be  some  first.origin  of 
thèse  diseases,  and  we  cannot  prove  that  the  fîrst  origin  might 
not  take  place  in  our  climate,  although  it  seems  probable  that 
it  requires  a  warmer  sun  and  a  richer  végétation  than  is  to  be 
found  in  the  north.     This,  however,  is  suffîciently  made  ont — 
that.when  thèse  diseases  do  come  amongst  us,  they  take  root  with 
most  effect  in  those  places  where  decomposing  matter  is  found.  If 
we  were  to  suppose  a  seed  of  disease  planted  in  a  rich,  fertile  soil 
of  decomposing  matter,  we  should  give  a  pretty  fair  descrip- 
tion of  the  fosteriog  effect  of  impurity  on  disease.     It  would  in 
fact  appear  as  if  the  putrid  matter  itself  took  the  disease,  and 
transferred  it  to  the  liviog.    There  seems  to  be  nothing  entirely 
opposed  to  this  view  of  the  case.     The  question,  however,  is 
and  bas  always  been — What  is  the  nature  of  that  substance 
which  may  be  said  to  form  the  seed  or  germ  of  the  disease  ? 
Chemists  hâve  been  inclined  to  consider  it  a  substance  in  process 
of  decay,  as  the  qnotation  from  Liebig  already  given  shows. 
Physiologists  and  microsoopists  hâve  been  more  inclined  to  con- 
sider it  as  an  organized  substance.     When  Oay  Lussac  passed 
a  bubble  of  air  into  the  juice  of  grapes,  and  found  that  fermenta- 
tion began  at  once,  it  was  believed  that  the  ozygen  was  the 
prime  mover,  and  that,  when  once  begun,  the  action  did  not 
cease.     When,  however,  Dusch  and  Shroeder  found  that  flesh 
did  not  décompose  if  the  air  was  previously  passed  through  a 
good  filter  of  cotton  wool,  some  difficnlty  was  thrown  on  the 
subject.     Tt  would  appear  as  if  ozygen  were  not  the  only  agent 
in  the  atmosphère  causing  décomposition.     The  investigations 
of  M.  Pasteur,  who  found  the  subject  in  this  uncertain  condi- 
tion, hâve  advanced  it  so  far  that  we  may  now  with  certain ty 
reason  in  the  belief  that  organized  substances  are  really  found 
in  great  abundance  in  the  atmosphère  (in  ail  places),  and  that 
they  are  the  cause  of  some  hitherto  entirely  mysterious  pheno- 
mena,  putréfaction  included.     His  object  was  fîrst  to  inquire 
into  the  possibility  of  spontaneous  génération,  and  he  found 
that  carefully  filtered  air  allowed  no  organisms  to  appear  in 
vegetable  solutions.     He  found  that  near  the  usual  surface  of 
the  ground  thèse  organisms  were  so  numerous  that  whenever 
a  vessel  containing  vegetable  matter  fit  for  their  growth  was 
opened  for  a  very  short  time  they  were  found  to  enter  ;  that 
in  cellai's  and  damp  and  quiet  places,  where  there  was  no 
air  or  dust  fioating  about,  thèse  organisms  were  fewer;  and 
that,  as  he  ascended  the  sides  of  the  Alps  and  the  Jura,  they 
dimioished  in  nnmber.    A  commission  of  the  French  Academy 
confirmed  his  resnlts.     If  we  ezamine  previous  inquiries  into 
the  compounds  resulting  from  the  décomposition  of  organic 
substances,  we  shall  find  nothing  which  is  at  ail  calculated  to 
bring  ont  such  an  intelligible  rational  view  of  the  origin  of 
many  diseases,   and   also    of    some   phases    of   putrefactioQ. 
Chemists  when   they  hâve  ezamined  products  of  the  latter 
action  hâve  found  sulphuretted  hydrogen,  carburetted  hydrogen, 
carbonic    acid,    nitrogen,   hydrogen,    ammonia,    acetio    acid, 
lactic    acid,    butyric   acid,  and    numerous    uncertain    bodies 
having  no  activity,  and  utterly  incapable  of  producing  those 
prodigious   results   that    are    found   when   that  force  begins 
to     work     which     produces     plague,     small-poz,     or    black 
death." 

I  did  not  enter  on  Pasteur's  ground — the  action  of  organ- 
isms in  producing  fermentation. 

Affcer  thèse  opinions  and  the  détail  of  many  faots,  one  îs 
mentioned  which  was  the  culminating  point  of  the  inqniry, 
and  has  led  to  a  mode  of  eollecting  the  organic  particles  of  air« 
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which  l  maj  call  establishod.  This  word  "  established  "  is 
Qsed  because  the  ezperiment  bas  been  done  by  others.  It  is 
given  in  thèse  few  bat  plain  words  : — "  The  air  of  cowhonses 
and  stables  is  to  be  recognized  as  containing  more  particles 
than  the  air  of  the  street  in  whîch  mj  laboratory  is,  and  of  the 
room  in  which  I  ait,  and  that  it  contains  minute  bodies,  which 
êomeiimea  m<we,  if  not  ai  first,  yet  afier  a  time,  even  if  the  bottle 
hoê  noi  been  opened  in  the  iniei'val,  There  is  fonnd  in  reality 
a  considérable  mass  of  déhns  with  h  airs  or  fine  fibree,  which 
e^en  tbe  eye,  or  at  least  a  good  pocket  lens,  can  detect.  After 
making  abont  two  dozen  trials,  we  hâve  not  been  able  to  obtain 
it  otherwise.  Even  in  the  quiet  office  at  the  laboratory  there 
soemed  some  indications." 

"I  foand  similar  indications  in  a  cowhonse  with  healthy 
cows  ;  so  I  do  not  prétend  to  bave  distinguished  the  poison  of 
cattlo  plagiie  in  thèse  forme  ;  bat  it  is  clear  that  where  thèse 
exist  there  roay  be  room  for  any  ferment  or  fomites  of  disease  ; 
and  I  do  not  dovht  that  one  class  is  the  poison  itself  in  its 
eariiest  stage.     It  would  be  interesting  to  develop  it  farther." 

I  do  not  détail  the  ezamination  made  of  the  condensed  air 
broDght  from  a  cowhonse  by  Mr.  Grookes,  nor  do  I  détail  the 
examination  of  the  cotton  through  which  Mr.  Grookes  had 
passed  the  air,  nor  the  glycérine  snrfaces  exposed  to  the  air  of 
cowhonses,  which  also  was  done  by  Mr.  Grookes..  My  object 
at  présent  is  not  to  give  a  history,  bnt  a  few  of  the  prominent 
points  so  far  as  relates  solely  to  roy  own  part. 

Thèse  expérimente  were  repeated  ou  air  in  Manchester.  A 
paper  was  read  on  the  30th  March,  1868,  to  the  Lit.  and  Phil. 
Society,  Manchester.  Dr.  Schnnck  in  the  chair.  To  quote  a 
part: — 

*'  Lately  I  tried  the  same  plan  on  a  larger  scale.  A  bottle  of 
the  capacity  of  4*990  ce.  was  filled  with  air  and  shaken  with 
water.  The  bottle  was  again  filled  and  shaken  with  the  same 
water,  and  this  was  repeated  500  times,  nearly  eqnal  to  2^  millions 
cb.c,  or  2*495  litres.  As  this  could  not  be  doue  in  a  short 
time,  there  was  considérable  variety  of  weather,  but  chiefly  dry 
with  a  westerly  wind.  The  opération  was  conducted  behind 
my  laboratory,  in  the  neighbourhood  of  places  not  very  clear, 
it  is  true,  but  from  which  the  wind  was  blowing  to  ail  parts 
of  the  town.  I  did  not  observe  any  dust  blowing,  but  if  there 
were  dust,  it  was  such  as  we  may  be  called  on  to  breathe.  The 
liqaid  was  donded,  and  the  nnaided  eye  could  perceive  that 
particles  very  light  were  floating.  When  examined  by  a  micro- 
scope the  scène  was  varied  in  a  very  high  degree — there  was 
eridently  organic  life.  I  thought  it  better  to  carry  the  whole 
to  Mr.  Dancer,  and  to  leave  him  to  do  the  rest,  as  my  knowledge 
of  roicroscopic  forms  is  so  trifiing  compared  to  his." 

Having  for  years  therefore  convinced  myself  of  thèse 
resolts,  I  took  the  air  washings  to  Mr.  Dancer,  of  Manchester, 
whoae  expérience  in  microscopic  objects  is  so  great  that  I  was 
certain  to  be  corrected  if  I  erred,  and  if  I  did  not  err  I  should 
be  taught  more.  His  examination  is  very  beaotifnl,  and  it 
shows  not  only  organic  substances,  but  very  roany'in  quality 
and  inconceivably  many  as  to  quantity.  The  whole  cannot  be 
be  qnoted,  but  the  foUowing  will  suffice. 

"  The  water  was  first  examined  with  a  power  of  50  diameters 
only,  for  the  pnrpose  of  gettîng  a  gênerai  knowledge  of  its  con- 
tents. Aflerwards  magnifying  powers  varying  from  120  to 
1,600  diameters  were  employed. 

'*  Dnring  the  first  observations,  few  living  organisms  were 
notioed;  but,  as  it  afterwards  proved,  the  germs  of  plant 
and  animal  life  (probably  in  tk  dormant  condition)  were 
présent. 

"Ist.  Fuogoid  Matter. — Spores  or  sporidiœ  appeared  in 
nombera,  and,  to  ascertain  as  nearly  as  possible  the  numerical 
proportion  of  thèse  minute  bodies  in  a  single  drop  of  the  fiuid, 
the  contente  of  the  bottle  were  well  shaken,  and  then  one  drop 
was  taken  np  with  a  pipette  ;  this  was  spread  ont  by  compres- 
sion to  a  cirole  half  an  inch  in  diameter.  A  magnifying  power 
was  then  employed  which  gave  a  field  of  view  of  an  area 
exactly  lOOth  of  an  inch  in  diameter,  and  it  was  fonnd  that 


more  than  100  spores  were  contained  in  this  space;  conse 
qnently,  the  average  number  of  spores  in  a  single  drop  woul 
be  250,000. 

*'  On  the  third  day  a  number  of  ciliated  zoospores  were  ob- 
served  moving  frecly  among  the  sporidiœ. 

"  Some  of  this  formed  a  very  interesting  object,  with  a  high 
power,  and  the  greater  portfon  exhibited  what  is  called  pitted 
structure.  The  larger  particles  of  this  had  evideutly  been  par- 
tially  burnt  and  quite  brown  in  colour,  and  were  from  coni- 
ferons  plants,  showing  with  great  distinctness  tbe  broad 
marginal  bands  surronnding  thepits;  others  bad  reticulations 
small  in  diameter.  They  reminded  me  of  perforated  particles 
80  abundant  in  some  kinds  of  coal. 

*'  Along  with  thèse  reticulated  objects  were  fragments  of 
végétation,  resembling  in  structure  hay  and  straw  and  hay 
seedn,  and  some  extremely  thin  and  transparent  tissue  show- 
ing no  structure. 

*'  A  few  hairs  of  leaves  of  plants  and  fibres,  similar  in 
appearance  to  flax,  were  seen,  and  as  might  bave  been  expectcd 
in  this  city,  cotton  filaments,  some  white,  others  coloured, 
were  numerous — red  and  bine  being  the  prédominant  colours. 
A  few  granules  of  starch,  seen  by  the  aid  of  the  polariscope, 
and  several  long  elliptical  bodies,  similar  to  the  pollen  of  the 
lily,  were  noticed.  After  this  dust  from  the  atmosphère  had 
been  kept  quiet  for  three  or  four  days,  animalcules  made  their 
appearance  in  considérable  numbers,  the  monads  being  the 
most  numerous.  Amongst  thèse  were  noticed  some  compara- 
tively  large  spécimens  of  Parameclum  aurelia,  in  company  with 
some  very  active  rotiferœ  ;  but  after  a  few  days  the  animal  life 
rapidly  decreased,  and  in  twelve  days  no  animalcules  could  be 
detected. 

'*  For  the  pnrpose  of  obtaining  a  rough  approximation  of 
the  number  of  spores  or  germs  of  organic  matter  contained 
in  the  fiuid  received  from  Dr.  Smith,  I  roeasured  a  quantity 
by  the  pipette,  and  found  it  contained  150  drops  of  the  size 
used  in  each  examination.  Now  I  bave  previously  stated  that 
in  each  drop  there  were  abont  250,000  of  thèse  spores,  and  as 
there  were  150  drops  the  snm  total  reaches  the  startling  num- 
ber of  37J  millions." 

Aiter  thèse  examples,  the  first  being  twenty-four  years 
earlier  than  the  last,  I  need  not  add  that  my  certain  know- 
ledge is  that  particles  both  organic  and  inorganio  are  found 
in  air. 

Further,  that  some  of  tho  organic  particles  are  orgfiuized. 
Lime,  soda,  sulphates,  and  chlorides  hâve  been  mentioned  in 
another  paper  as  being  found,  coal  asfa,  and  of  course  carbon, 
and  to  some  extent  the  amount  measnred.  In  railway  carriages 
we  even  breathe  rolled  plates  of  metallic  iron  which  are  largo 
enough  to  be  seen  by  the  naked  eye. 

Some  of  the  most  difficult  particles  to  remove  are  thoso  of 
coal  smoke.  They  are  oily  or  tarry,  or  both.  Thèse  are  in- 
stances of  organic  and  not  organized  particles. 

For  two  years  I  hâve  been  endeavouring  to  measnre  with 
certaiuty  the  amount  of  nitrogen  in  the  organic  matter,  sepa- 
rating  it  from  the  inorganio.  Some  of  the  results  are  in  the 
last  "  Beport  of  the  Proceedings  under  the  Alkali  Act,"  and 
bave  been  pretty  extensively  published.  Other  results  are  soon 
to  be  published. 

I  bave  not  yet  spoken  of  my  work.  On  the  Air  of  Mines,  where 
drawings  of  the  particles  of  solid  matter  are  given  (in  a  long 
report  published  by  the  Mines  Commission  in  1864),  because 
the  air  was  from  exceptional  places.  Still,  similar  results  are 
got  above  ground.  In  the  small  tubes  containing  air  from  the 
mines  and  solide  I  was  able  to  detect  very  distinctly  organic 
matter  and  to  measure  the  ammonia. 

Still,  the  best  proofs  are  in  the  sight  of  actoal  forms  and  the 
moving  objects.  In  finding  thèse  with  many  accessories  I 
consider  th«ir  existence  in  the  air  of  such  places  as  were  tried 
proved  beyond  ail  doubt,  also  long  ago  proved.  We  now  re- 
quire  good  microscopists  to  examine  the  individual  forms  and 
to  find  if  every  disease  bas  one  peculiar  to  itselfi  as  Mr.  Bailey 
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finds  every  class  of  plants  has  its  own  pecaliar  pollen.  That  is 
probablj  the  nezt  most  prolific  field  for  those  who  désire  some- 
thin^  more  on  the  snbject. 

We  mast  not  bs  panic-stricken  because  of  thèse  forms.  Some 
are  very  hartful,  but  it  may  be  that  others  are  required  for  the 


maintenance  of  healthy  animal  life  of  the  highest  order,  exactly 
as  in  vegetable  fermentation.  We  must  parify  the  air  within 
the  limits  of  natoral  intention,  and  be  carefal  that  we  do  not 
overstep  its  boundaries. — Paper  read  before  the  Literary  and 
PhUoaophical  Socieiy  of  Manchester,  Jan.  25. 


ADDITIONS  TO  THE  MENAQEBIE  OF  THE  ZOOLOGICAL  GABDENS,  BEGENTS  PABK. 

From  January  30^7i  io  Fehruary  bth,  1870. 


Name. 


4  Fine  Grosbeaks  (Corythua  enucleator)  2  ^  and  2  Ç 

2  Chinese  Figa  (Sua  acrof a,  var.  alnexisis)  $    

2  Sammer  Dacka  (Aiz  aponaa)  $  

1  Spottod  Cavy  (Calogenya  paca)  

2  Pairs  Mandarin  Daoka  ( Aix  galericolata) 

2  Mandarin  Daoka  (Aiz  galericolata)  $    

2  Mocking-birka  (Mimaa  polyglottas)  

1  Blaok-sided  Hangnest  (Icterna  abeUIœî)* 

1  Cat-bird  (Galeoacoptes  oarolinensia)  

1  Solitary  Thmah  (Petrooincha  cyanea)    

7  Baddy  Finohes  (Carpodaoos  Erythrinos)  

1  Maoaque  Monkey  (Maoaoas  oynomolgas)  S 

1  Bonnet  Monkey  (Maoacua  radiatus)  

1  Macaqae  Monkey  (Macacua  oynomolgaa)  ^ 

1  Ditto  ditto  


Coantry. 


Britiah  Islanda.... 

China    

North  Amerioa. . . . 

Trinidad    

China    

Ditto 

North  America. . . . 

Mexico 

North  America . . . . 

Europe 

Siberia  

India 

Continental  India. 

India 

Ditto 


How  obCained. 


Pnrchased 

Preaented  by  Alfred  G.  Stagg,  Esq 

Purchaaed 

Preaented  by  E.  C.  Moore,  Eaq 

Purchaaed 

Dîtto 

Ditto 

Ditto 

Ditto 

Ditto 

Ditto 

Preaented  by  T.  Dooglas  Murray,  Eaq. 

Depoaited  by  Lieut.-Col.  Addiaon 

Ditto 

Depoaited  by  Capt.  Wingfield   


VPhere  plaeed  in  Oardens. 


Weatem  Aviary 

Top  Yard 

Boand  Pond 

Bodent-honae 

Mandarin  Pond 

Ditto 

Weatern  Aiiary 

Ditto 

Ditto 

Ditto 

Ditto 

Monkey-hoaae 

Ditto 

Ditto 

Ditto 


â  Mftie. 


9  Female.  *  Never  previonaly  ezhibited. 


THE  WAUSOP  AËRO-STEAM  ENGINE. 

N  the  Timea  of  the  24th  of  Angust,  1869,  in  the  report 
of  the  proceedings  of  the  British  Association  for  the 
Adrancement  of  Science,  there  was  a  short  abstract 
of  a  paper  by  Mr.  Eaton,  giving  an  acconnt  of  certain 
economical  improvements  in  obtaining  motive-power.  The 
essential  featnre  of  the  arrangement  descrlbed  was  the  addi- 
tion of  an  air-pnmp  to  an  ordinary  high-pressnre  steam-engine. 
Air  condensed  from  this  pump  was  driven  into  a  tube,  which 
was  carried  at  first  within  the  exhaast  steam-pipe,  next  in  a 
spiral  conrse  within  the  fanuel,  and  which  finally  entered  at  the 
lower  part  of  the  boiler,  where  it  terminated  in  a  large  circle, 
pierced  by  nnmerous  very  une  openings,  from  which  the  com- 
pressed  and  heated  air  babblcd  np  through  the  water,  imparting 
heat  to  it,  breaking  np  its  cohésion,  and,  so  to  speak,  preparing 
it  for  ebnllition.  The  original  idea  of  the  inventor  was  simply 
to  economize  fuel  in  the  production  of  force.  He  conceived  that 
the  air  wonld  not  only  préserve  and  convey  to  the  water  a  large 
amount  of  heat  that  wonld  otherwise  be  wasted,  but  that  tho 
bubbles  wonld  enormously  increase  the  surface  on  which  heat 
conld  act,  and  wonld  reprcsent,  in  effect,  an  inûnite  nnmber  of 
minute  tubes.  He  thus  oxpccted  to  boil  the  water  with  less 
expenditure  of  coal,  and  the  résulte  of  his  expérimente,  afber 
preliminary  difficulties  had  been  overcome,  were  sufficiently 
satisfactory  to  justify  expectations  of  great  nltimate  saccess. 
The  inventor  himself,  Mr.  George  Warsop,  is  a  working  me- 
chanic  who  has  long  been  favourubly  known  at  Nottingham, 
where  he  résides,  as  the  possessor  in  an  unnsnal  degree  of  the 
inventive  faculty  ;  and  Mr.  Eaton,  also  of  Nottingham,  to  whose 
paper  we  hâve  referred,  has  snpplied  him  with  the  necessary 
means  for  the  development  of  his  plans,  as  well  as  with  facilities 
of  access  to  men  of  science  and  practical  engineers.  As  soon 
as  he  became  satisfied  of  the  actual  value  of  his  invention,  Mr. 
Warsop  obtained  a  patent,  of  which  Mr.  Eaton  and  he  are  now 
joint  owners.  They  hâve  given  to  their  improved  engine  the 
somewhat  remarkable  Qreco-Saxon  appellation  which  stands  at 
the  head  of  the  présent  article,  and  they  are  now  prepared  to 
bring  it  into  gênerai  opération. 

The  first  impartial  report  on  the  working  of  the  improve- 
ment  was  furnished  by  Messrs.  Easton  &  Amos,  who  were 
commissioned  by  Mr.  Eaton  to  go  to  Nottingham,  and  to  con- 


duct  a  séries  of  expérimente  with  a  stationary  engine  there  set 
up.  As  the  air-pnmp  could  be  put  ont  of  gear  at  any 
time,  thèse  expérimente  were  comparative,  and  were  made  upon 
the  same  engine,  with  and  without  the  addition  of  the  Warsop 
System.  Messrs.  Easton  &  Amos  found  an  engine  on  the 
ordinary  overhead  direct-action  System,  having  the  nsnal  slide- 
valve  motion,  and  the  addition  of  a  compressing  air-pnmp, 
worked  by  a  throw  formed  in  the  crank-shafl.  A  feed-pump 
of  the  common  kind  snpplied  the  boiter,  which  was  of  the 
Cornish  multitubular  description,  seated  in  brickwork,  and 
furnished  with  the  usual  monntings  and  fittings.  The  air,  on 
leaving  the  compressing. pump,  was  passed  into  a  coil  inclosed 
in  a  vertical  exhaust-heater,  and  continued  within  the  exhaust 
pipe.  Passing  from  this  into  another  coil  descending  within 
the  chimney  nptake,  it  entered  a  line  of  pipes  contained  in  the 
âues  beneath  the  boiler.  Traversing  a  coil  in  the  smoke-box  of 
sufficiently  large  diameter  to  allow  the  boiler  tubes  to  be  freely 
cleaned,  it  passed  again  through  the  âue  pipes  on  its  retum, 
and  entered  the  boiler  by  means  of  a  check  valve  at  the  front. 
From  this  it  made  its  passage  into  the  water  through  a  per- 
forated  distributing  pipe  coming  beneath  the  fire  Une,  and 
allowing  it  to  escape  in  nnmerous  small  jets.  The  air  was 
thus  entirely  heated  by  the  waste  gascs,  &c.,  on  their  passage 
to  the  chimney,  and  by  the  heat  taken  up  from  the  exhaust 
steam  in  the  passage  through  the  heater  or  regenerator.  A 
Prony  break,  with  ail  the  latest  improvements,  was  employed 
as  the  measure  of  useful  work  done  ;  and  the  expérimenté  were 
conducted  in  accordance  with  the  following  programme  : — 

1.  To  get  the  engine  into  regular  and  steady  working  order, 
the  firing  even  and  constant,  and  then  to  ascertain  what  load 
upon  the  friction  break  could  be  properly  maintained;  the 
starting  valve  being  fuUy  open  and  the  boiler  pressure  being 
kept  at  what  could  be  regnlarly  and  comfortably  snstained  by 
the  steady  firing  before  mentioned,  the  engine  working  as  a 
simple  steam-engine  nnder  thèse  circumstances. 

2.  To  draw  the  fire  completely,  lighting  âgain  immediately 
with  weighed  coal  ;  and,  allowing  a  few  ponnds  of  pressure 
to  accnmnlate   (in  compensation  for  the  falling  off  of  pres- 

occasioned  by   drawing  the   fire),   to   start  immediately. 


sure 


with  the  ascertained  proper  load  upon  the  break,  and  to  run  a 
continuons  steady  trial  for  a  considérable  time,  taking  indicator 
diagrams,  noting  the  pressure  and  température  inside  the  boiler. 
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and  generallj  determining  the  amonnt  of  work  performed  by  a 
given  qaantity  of  fuel,  the  consumption  of  which  woald  conclude 
the  trial  bj  bringing  the  engine  to  a  stand-stiU. 

3.  With  the  same  break-load  and  the  conditions  in  ail  respecta 
the  same,  to  run  a  like  trial  with  the  engine  in  its  combined 
form,  noting  the  same  points  and  again  determining  the  amount 
of  work  performed  by  a  given  quantity  of  fuel. 

4.  To  ascertain  by  friction  diagrams  the  power  consumed  in 
working  the  air-pamp. 

The  gross  resnlt  obtained  was  that  the  engine  consnmed 
1401b.  of  coal,  when  working  with  steam  alone,  in  196  minutes, 
and,  when  working  with  steam  and  air,  in  234  minutes.  During 
the  former  period  the  break,  weighted  with  1201b.,  made  a  total 
of  17,825  révolutions,  or  an  average  of  90*94  per  minute,  and 
during  the  latter  a  total  of  22,815  révolutions,  or  an  average  of 
97*5  per  minute.  "With  steam  alone  the  gross  horse-power  of 
useful  work  donc  during  the  experiment  amounted  to  1,115-7  ; 
with  steam  and  air,  to  1,42805.  On  the  Warsop  System  the 
fuel  not  only  lasted  longer,  but  it  also  produced  a  greater  effect 
daring  an  equal  period  of  time. 

It  was  then  thought  désirable  to  institute  a  further  séries  of 
expérimenta,  under  conditions  which  would  obtain  iu  ordinary 
daily  work,  and  which  may  be  thus  stated  : — 

1.  Maintaining  the  break-load  as  before  (1201b.),  to  fire 
evenly  and  steadily  with  weighed  coal,  and  to  drive  at  as 
uniform  a  rate  as  possible,  doing  the  greatest  possible  amount 
of  work  with  tho  fuel  allowed,  and  discontinuing  the  experiment 
when,  owing  to  the  expenditure  of  fuel,  the  engine  could  no 
longer  maintain  her  speed,  and  the  steam  pressure  ran  down  ; 
the  engine  to  be  working  in  the  combined  form,  and  care  being 
taken  to  note  the  pressure  and  température  in  the  boiler,  the 
pressure  in  the  air-main,  the  amount  of  feed  water  supplied  to 
the  boiler,  and  the  power  developed. 

2.  TJnder  like  circumstances  to  run  a  corresponding  trial  with 
the  air-pump  disconnected,  and  to  note  the  same  facts  as  before. 

The  résulta  are  stated  below,  it  being  premised  that  the  ex- 
périmenta were  always  commenced  with  a  boiler  pressure  of 
501b.  ;  and  that,  according  to  the  praotioe  of  the  Boy  al  Agri- 
cultnral  Society,  the  fuel  waa  deemed  to  be  exhansted  when  90 
révolutions  of  the  engine  per  minute  could  no  longer  be  main- 
tained. — Coal  consumed,  with  steam  and'  air,  1201b.  ;  with  steam 
only,  1201b.  ;  duration  of  experiment,  with  steam  and  air,  153 
minutes  ;  with  steam  only,  112  minutes  ;  number  of  révolutions 
of  break,  with  steam  and  air,  15,433  ;  with  steam  only,  10,500  ; 
average  number  of  révolutions  per  minute,  with  steam  and  air, 
100-8  ;  with  steam  only,  93*75,  Gross  horse-power  of  useful 
work  doue  during  experiment,  with  steam  and  air,  965*9  ;  with 
steam  only,  657*22.  Average  horse-power  of  ditto,  with  steam 
and  air,  6*31  ;  with  steam  only,  5*86.  Founds  of  water  con- 
sumed for  eaoh  pound  of  coal  burnt,  with  steam  and  air,  837  ; 
with  steam  only,  6*13. 

In  considering  the  value  to  be  attached  to  thèse  résulta,  it 
was  plain  that  the  comparatively  inferior  performance  of  an 
ordinary  "  commercial  engine  "  left  a  larger  raargin  for  im- 
provement  than  would  be  likely  to  exist  in  engines  of  the  beat 
finish  and  quality.  At  the  same  time  the  expérimental  saving 
of  fuel  by  the  Warsop  System  amounted  to  no  less  than  47  per 
cent.  ;  ând  even  half  of  thia  saving,  if  it  could  be  reali2ed  in 
actnal  practice,  would  add  enormously  to  the  usefulnesa  of 
steam-power,  especially  for  the  purpose  of  either  land  or  water 
transit.  The  syatem  ia  aaid  by  the  inventor  to  be  particnlarly 
well  adapted  to  railway  looomotivea  ;  but  with  thèse  none  but 
private  expérimenta  hâve  aa  yet  been  made.  In  navigation, 
however,  we  are  able  to  record  the  commencement  of  actual 
work,  ainoe  an  iron  acrew  ateamer  with  a  Waraop  engine  haa 
been  bnilt  at  Midd1eabrough-npon*Teea,  and  ia  at  présent  carry- 
ing  cargo.'  She  ia  named  the  Fox,  and  ia  intended  forooaating 
pnrpoaea.  She  ia  achooner-rigged,  carriea  230  tona  of  dead 
weight,  and  waa  built  by  Meaara.  Backhouae  à  Dixon,  of 
Middleabrough,  for  her  ownera,  Mesara.  Williama  à  Fnrvia. 
Her  engines  are  by  Meaara.  Joy  &  Co.,  of  Middleabrough,  and 


hâve  a  high-preaaure  boiler  weighted  to  60  Ib.,  and  two  cylin- 
dera  of  15^  in.  diameter  and  13  in.  atroke.     The  boiler  is  verti- 
cal and  oylindrical,  with  cylindrioal  furnace  inside  and  cross 
tubes  from  aide  to  aide,  the  uptake  paaaing  through  the  steam 
aa  superhcater.     The  air-pump  is  placed  vertically  above  one 
of  the  cylinders,  and  ita  piston  is  11  in.  in  diameter,  with  8  in. 
stroke.     The  first  trial  trip  of  the  Fox  waa  made  on  the  loth 
of  December,  1869.     She  left  Middleabrough  at  11.41  a.m.,  and 
went  down  the  Teea  under  steam  only,  with  a  atrong  land  wind 
blowing.     She  had  neither  ballast  nor  cargo,  and  rolled  very 
much.     She  crossed  the  bar  about  12.20,  and  got  ont  to  sea. 
The  steam-pressure  was  let  down  to  28  Ib.,  with  only  2  in.  of 
water  in  the  gauge-gl&ss,  and  a  thin  fire.   At  12.40  the  air  was 
turned  on,  with  the  engine  feed-pump  at  fnll  work  pumping 
through  the  feed-heater,  and  the  donkey  running  slowly,  pump- 
ing cold  water  into  the  boiler.   At  12.58  the  boiler-pressure  had 
gone  up  to  55  Ib.,  and  from  the  continued  feed  the  water  in  the 
glass  stood  at  10  in.   The  engines  were  allowed  fnll  steam  both 
at  the  stop- valve  and  at  the  expansion  lever.     At  1  30  ond 
thenceforward,  the  engines  still   working  full  speed,  the  boiler 
pressure  stood  at  60  Ib.,  and  there  waa  no  priming.     As  an 
experiment,  with  thia   pressure  and  the  screw   roaking   112 
révolutions,  the  air  was  shut  off,     Within  two  minutes  water 
began  to  pass  into  the  cylinders,  and  in  three  minutes  the 
révolutions  had  fallen  to  100.     The  air  was  again  turned  on, 
and  in  three  minutes  ail  priming  had  ceased,  and  the  screw  was 
again  making  112  révolutions.     From  the  heavy  wind  and  the 
lightneaa  of  the  vesael  ahe  was  scarcely  manageable,  and  the 
trip  waa  brooght  to  a  prématuré  close,  having  shown  only  that 
the  engines  worked  well,  and  that  the  Warsop  System  pre- 
vented  priming.     A  few  days  later  she  was  taking  cargo  from 
Middleabrough   to    Berwick,  when,   between    Hartlepool   and 
Shielda,  with  the  Waraop  ayatem  in  full  opération,  a  preasure  of 
60  Ib.,  and  the  acrew  making  126  revolutiona,  the  nut  of  a 
valve  broke  and  diaabled  the  air-pump  for  a  time.     It  waa 
immediately  necessary  to  reduce  the  pressure  on  account  of 
priming,  and  nothing  above  30  Ib.  and   90  révolutions  of  the 
acrew  could  be  maintained  for  the  reat  of  the  trip.     The  cap* 
tain  calculated  that  the  stoppage  of  the  air-supply  lost  three 
honrs'  time  in  a  passage  that  occupied  deven. 

The  next  trip  of  the  Fox  waa  to  Aberdeen,  and  on  this,  aftcr 
five  houra*  steaming  on  the  Warsop  System,  the  air  was  turned 
off,  and  she  was  kept  for  five  honrs  under  steam  alone.  In 
the  five  honrs  under  steam  and  air  she  ran  by  log  32^  miles, 
averaging  97^  révolutions  per  minute,  and  with  an  average 
boiler  pressure  of  50  Ib.,  and  no  priming.  In  the  five  honrs 
under  steam  alone  she  ran  by  log  24jt  miles,  averaging  only  71 
révolutions  per  minute,  with  an  average  pressure  of  35  Ib.,  and 
primed  whenever  the  pressure  reaohed  39.  TJnder  steam  alone 
the  consumption  of  coal  waa  845  Ib.  per  hour,  and  under  ateam 
and  air  it  waa  271  Ib.  per  hour  ;  showing  a  saving  of  27*3  per 
cent,  of  fuel,  beaidea  the  increaae  in  the  rate  of  speed.  It  will 
be  observed  that  the  speed  was  never  high,  but  the  engines  of 
the  Fox  are  only  of  35«horse  power,  and  are  not  calculated  to 
lifb  her  cargo  at  any  rapid  rate.  The  représentative  of  the 
patentées  had  considérable  diffionlty  in  persnading  the  captain 
and  the  engineer  to  complète  the  five  honrs  under  steam  alone. 
They  said  that  they  had  évidence  enough,  and  that  they  wanted 
to  get  on. 

The  Fox  bas  now  been  chartered  by  Measra.  Breslauer  and 
Oo.,  of  Qracechurch-street,  to  run  aa  a  regular  trader  for  the 
conveyance  of  gooda  between  London  and  Eieter.  There  ia  a 
aister  ahip,  the  Lynx,  belonging  to  the  aame  ownera,  and  prc- 
ciaely  aimilar  to  the  Fox  in  ail  respects,  except  that  her  engines 
hâve  no  air-pump.  Arrangementa  bave  been  made  to  compare 
the  performaneea  of  the  two  veaaela  over  a  period  of  aome 
montha,  noting  their  number  of  houra  under  steam,  the  total 
distance  accomplished,  and  the  total  coal  consnmed  by  each. 

The  question  of  priming  ia  regarded  by  naval  engineera  aa 
one  of  high  importance;  and,  for  the  aake  of  those  not  con* 
venant  with  the  subject,  it  may  be  aa  well  to  explaîu  what  it 
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means.  The  priming  of  a  steam-engiae  is  analogooa  to  the 
*'  boiling  over  "  of  a  saucepan.  Instead  of  steam  aloiie  leaTing 
the  boiler,  water  goes  with  it,  and,  by  paasing  into  the  oylin- 
ders,  materiallj  impairs  the  work.  The  water  then  escapes 
from  the  cylinders  with  the  eihaast  steam,  goes  into  the  fnnnel, 
mingles  there  with  soot  and  smoke,  and  descends  in  a  black 
shower  upon  the  nnfortanate  occupants  of  the  deck.  Besides 
wasting  power  and  prodacing  dirt  and  annojance,  priming  often 
prodaces  danger.  It  consumes  the  water  so  much  in  excess  of 
the  ordinarj  rate  tbat,  if  spécial  attention  be  not  paid  to  the 
gauge-glass,  it  may  easily  fall  too  low,  and  the  resnlt  may  be 
an  explosion.  To  this  cause  the  récent  melancholy  accident  on 
board  the  ThisUe  is  snpposed  to  bave  been  due. 

Among  the  causes  of  priming,  two  are  especially  prominent. 
They  are — dirtiness  of  tho  water,  leading  to  the  formation  of 
a  viscid  scum  on  its  surface,  and  a  higb  degree  of  boiler  pres- 
sure. It  is  presumed  that  the  air  présents  priming  by  breakiog 
the  continuity  of  the  scum  ;  but,  whatever  may  be  the  explan  a- 
tion,  the  few  trials  hitherto  made  seem  to  show  that  the 
Warsop  System  will  permit  a  high  rate  of  pressure  to  be  used 
without  priming  being  produced.  On  one  of  the  trial  trips  of 
the  Fox,  she  h  ad  on  board  the  captain  of  a  new  tng-boat  abont 
to  proceed  to  China  for  liver  service.  He  was  so  satisfied  of 
the  value  of  the  invention  on  this  gronnd  alone,  that  he  imme- 
diately  gave  orders  for  the  addition  of  the  air  apparatns  to  his 
engines.  It  may  be  noted  as  a  curions  fact  that  the  opening 
of  the  Suez  Canal,  by  allowing  a  quicker  passage  to  China,  gave 
time  for  the  altération  to  be  made  without  delaying  the  probable 
arrivai  of  the  boat  beyond  the  period  originally  fized  for  it. 

The  agitation  of  the  water  by  the  upward  passage  of  the 
air  has  aiso  been  fonnd  in  great  measure  to  prevent  incrusta- 
tion of  the  boilers  either  by  lime  or  sait.  On  this  point  it 
would  at  présent  be  prématuré  to  speak  with  any  certainty  ; 
but  there  can  bo  little  doubt  that,  at  least,  a  great  différence  is 
produced. 

We  hâve  said  enough  to  show  that  the  invention  of  Mr. 
Warsop  possesses  no  small  daim  to  the  attention  of  engineers, 
and  of  ail  employers  of  steam  power.  Its  value  has  stili  to 
be  tested  by  careful  and  sufficiently  prolonged  expérimente, 
conducted  by  skilled  and  impartial  observers.  But  for  thèse 
we  shall  not  hâve  long  to  wait.  Stationary  engines  of  the  kind 
are  already  in  full  opération  at  varions  places.  There  is  one 
at  the  engineering  works  of  Messrs.  Bobert  Daglish  &  Co., 
at  St.  Helens  ;  and  another  at  the  shipbuilding  yard  of 
Messrs.  Wigham  Biohardson  &  Co.,  on  tiie  Tyne.  A  third  is 
in  use  at  the  donbliog  mill  of  Messrs.  Thackeray,  of  Notting- 
ham.  Others  are  in  course  of  being  erected  at  the  works  of 
Messrs.  Backhouse  &  Dixon,  of  Middlesbrough  ;  Messrs.  Kit- 
of  Leeds  ;  Blair,   of  Stock  ton  ;  and  Bobey,  of  Lincoln  ; 


son, 


licenses  hâve  been  applied  for  from  San  Francisco  for  the  use 
of  the  patent  for  portable  and  traction  engines  ;  and  it  is  also 
about  to  be  applied  on  engines  of  600-horse  power  at  the 
New  York  public  waterworks.  At  the  works  of  Messrs.  Easton 
&  Amos,  Southwark,  a  Warsop  engine  of  the  highest  finish  is 
being  built  and  will  shortly  be  open  to  the  inspection  of  any 
who  may  désire  to  see  it.  The  System  has  as  yet  only  been 
made  profîtably  applicable  to  high-pressure  boilers,  but  the 
inventor  feels  assured  that  he  will  shortly  overcome  certain 
difficulties  of  détail  which  hâve  hitherto  diminished  the  economy 
of  its  application  to  condensing  engines  also.  The  history  of 
inventions  is  one  of  trials,  of  discouragements  ;  often,  also,  of 
ultimate  and  brilliant  success.  The  Warsop  engine  may  yet 
be  found  to  havo  drawbacks  that  will  militato  against  its  use- 
fnlness;  but,  so  far  as  an  expérience  extending  over  nearly 
twelve  months  teaches,  such  drawbacks  are  not  perceptible. 
If  it  should  be  found  to  fulfil  only  half  its  présent  promise,  it 
will  effect  an  annual  saving  the  amount  of  which  it  would  be 
almost  impossible  to  calculate,  and  its  use  would  beoome  a 
matter  of  necessity  wherever  the  profits  of  manufacture  are 
curtailed  by  the  influence  of  compétition.  No  merchant  steamer 
could  dispense  with  it,  and,  by  enabling  ships  of  war  to  keep 


the  sea,  it  would  become  of  equal  importance  to  the  states- 
man. — Times, 


ON  MANGANESE  AND  SOME  OF  ITS  COMPOUNDS. 

BY  FBOPESSOR  CHABLES  A.  JOY. 

In  Two  Fabts. — Fabt  II. 

N  référence  to  the  applications  of  the  compounds  of 
manganèse  to  the  arts,  it  may  be  well  to  mention  a 
few'of  them  in  this  co'nnection. 

Violet  Colour, — A  vexy  rich  violet  colour  is  pre- 
pared  by  fusing  finely  puWerized  pyrolusite  and  phosphoric  acid 
in  proper  proportions,  digesting  in  ammonia,  filterîng,  evaporat- 
ing  to  dryness,  and  treating  with  water  ;  a  violet  powaer  re- 
mains, oalled  Nuremberg  violet. 

Greeii  Colour, — Manganèse  green  is  the  manganate  of  baryta, 
and  can  be  represented  by  the  formulas  BaO,  2MnOs.  It  pos- 
sesses a  fine  green  colour,  and  is  much  safer  than  arsenic 
pigments. 

Permanganate  of  Potash, — This  valnable  sait  can  be  pre- 
pared  by  passing  chlorine  gas  throngh  a  solution  of  the  simple 
manganate.  This  is  said  to  be  a  more  economical  way  for  its 
manufacture  than  the  old  méthode. 

Pennanganaie  of  Soda, — This  sait  is  made  on  a  large  scale, 
by  heating  together  12  parts  anhydrous  caustic  soda,  36  parts 
soda  lye  of  1*337  sp.  gr.,  10  parts  chlorate  of  potash,  and  18 
parts  finely  pulverized  pyrolusite.  This,  and  the  preceding 
sait,  are  of  great  value  in  chemistry,  on  account  of  the  fact  that 
they  contain  oxygen  gas  in  a  condition  suited  to  the  rapid 
oxidation  of  substances  ;  a  property  that  rend  ers  them  avail- 
able  as  disinfectants  to  destroy  ail  bad  odours,  to  be  substituted 
for  ozone  in  bleaching,  and,  in  gênerai,  to  bo  employed  as  power- 
ful  oxidizing  agents.  The  salts  are  also  valnable  for  the  pré- 
paration of  perfeetly  pure  oxygen. 

In  Olass, — The  use  of  manganèse  compounds  in  glass  manu- 
facture is  one  of  the  earliest  applications  of  this  élément  ;  but 
the  fact  that  glass  which  has  been  bleached  by  it  afterwards 
undergoes  a  marked  chaiige,  and  in  the  course  of  a  few  months 
has  entirely  différent  optical  properties,  is  not  generally  known. 

The  oxide  of  manganèse  is  put  in  to  counteract  the  effect  of 
oxides  of  iron,  but,  in  course  of  time,  the  oxide  is  acted  upon 
by  the  light  and  air,  and  colours  the  glass  red.  Many  a  pho- 
tographor  has  been  puzzled  to  know  why  the  glass  of  his  sky- 
light  no  longer  lets  light  through  so  as  to  give  him  good 
pictures,  and  many  a  gardener  has  been  troubled  by  the  parched 
appearance  of  the  grape  vines  iu  his  oonservatory,  and  by  tbc 
decrease  in  the  yield  of  grapes  ;  both  of  thèse  phenomena  are 
due  to  the  fact  of  the  présence  of  manganèse  in  the  glass  and 
the  conséquent  red  colour.  Bed  glass  will  not  permit  any 
chemical  rays  to  pass,  and  hence  the  photographer  can  take  no 
pictures.  The  same  colour  will  let  beat  through  to  parch  and 
dry  the  vines,  but  the  life-giving  rays  are  eut  off.  Tbua,  as 
our  knowledge  increases,  we  must  order  our  glass  to  be  made 
according  to  the  laws  of  light  as  well  as  of  chemistry. 

Sulphuric  Acid, — When  water  impregnated  with  sulphurons 
acid  is  treated  with  sulphate  of  manganèse,  the  sulphurons 
acid  is  changed  to  sulphuric  acid.  Hère  is  a  use  of  the  oxidizing 
property  of  a  compound  of  manganèse  that  may  offer  a  waj 
to  important  manufactures.  It  works  on  a  small  scale,  and 
probably  would  on  a  large  one,  if  any  one  would  try  it. 

Oxygen. — The  minerai  pyrolusite,  or  black  oxide  of  noan- 
ganese,  has  long  been  employed  to  make  oxygen,  but  the  récent 
method  of  converting  it  into  manganate  of  soda,  and  after- 
wards expelling  the  oxygen  by  beat,  is  less  familiar  to  us.  A 
better  method  than  the  manganate  of  soda  is  said  to  be  the 
employment  of  the  corresponding  lime  sait.  By  heàting  lime 
and  binoxide  of  manganèse  in  a  carrent  of  air,  the  manganate 
of  lime  is  formed,  which  is  less  likeiy  to  fuse  than  the  aoda 
sait,  and  hence  is  more  readily  made.  If  the  air  be  passed 
over  the  lime  for  a  considérable  time,  the  permanganate  of  lime 
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will  form,  and  ibis  bide  fair  to  afford  us  Ibe  permanganates 
ia  a  readj  and  oheap  way,  and  also  offen  a  metbod  for  isolatiog 
pore  permanganio  acid  by  decoroposing  tbe  limo  sait  witb 
Bulpbnric  acid.  By  mixing  'the  permanganate  witb  tbe 
binozide  of  barinni,  we  sballbe  able  to  prépare  ozygen  gas  in 
tbe  cold,  by  siroply  pouring  an  acid  npon  tbe  salta  in  a  flask, 
JQst  aa  we  make  bydrogen  by  means  of  zinc  and  sulpburic  acid. 
We  bave  gone  far  enongb  in  oar  sketcb  to  sbow  tbat  tbe 
applications  of  manganèse  are  very  nnmerons,  and  we  may 
recnr  to  tbe  snbject  again  at  some  future  time,  particularly 
as  wo  bave  said  notbing  abont  its  moat  important  nse  in  tbe 
mannfactnre  of  cblorine.— iS»c{e?j^yîc  Ame^^can, 


I 


ON  THE   OULTIVATION   OF  THE    JBSUirS   BARK 
(CmOHONA)  PLANT  IN  ENGLAND. 

BT  JOHN  XLIOT  nOWARD,  F.L.S. 

[INCE  first  I  bad  tbe  satisfaction  of  raising  tbe 
C.  offi/nnalis  from  seod  sent  me  from  the  mountains 
of  TTritusinga,  I  bave  devoted  some  attention  to  tbe 
cnltivation  of  différent  species  of  Cincbona  under 
giftss.  Tbis  bas  extended  over  a  period  of  about  ten  years, 
during  tbe  larger  portion  of  wbicb  my  experiments  bave  been 
carried  on  in  a  conservatory  wbicb  I  bad  constructed  for  tbe 
pnrpose,  and  wbicb,  tbongb  on  quite  a  limited  scale,  enables 
me  to  estimate  wbat  migbt  be  done  by  means  of  tbe  appliances 
at  the  disposai  of  tbe  directors  of  onr  botanic  gardens.  I  bave 
worked  througb  a  fair  amonnt  of  mistakes  and  misfortunes,  and 
bave  now  about  twenty  différent  forme  (species  or  varieties)  of 
Cincbona  in  varions  stages  of  development  ;  and  of  tbese,  re- 
eently  flowering,  one  plant  of  tbe  C,  officinalis,^  one  of  tbe  var. 
Colorada  del  Rey,  and  one  very  forward  in  bud  of  tbe  (as  yet 
nndeecribed)  C,  Forhesiana,  I  bave  also  still  in  blossom  a 
plant  of  tbe  Hoioardia  Caracasensis  abont  10  ft.  in  beigbt,  and 
covered  witb  flowers  for  tbe  last  two  or  tbree  montbs.  Sucb  a 
resnlt,  if  ezbibited  to  tbe  wbole  pharmacentical  world,  as  it 
migbt  be  at  Kew,  eonld  not  fail  to  excite  interest,  and,  more* 
over,  tbe  possession  of  living  plants  gives  tbe  opportunity  of 
observing  many  tbings  not  apparent  in  dried  spécimens. 

Tbe  fadlities  tbns  afforded  for  pbysiological  investigation  are 
also  very  important  to  tbose  wbo  deligbt  to  trace  tbe  beantiful 
contrivances  and  manifest  design  everywbere  apparent  in 
nature,  and  to  wbom  well-observed  facts  are  more  interesting 
iban  mère  mecbanioal  tbeories  of  végétation.  As  an  instance, 
I  waa  recently  ezamining,  togetber  witb  a  botanist  well 
aoqnainted  witb  tbe  Cincbon»  in  their  native  woods,  some 
beaatifnl  trebly-scrobiculate  leaves  of  my  plants,  and  we 
agreed  tbat  inspection  demonstrated  tbe  iroprobability  of  a 
tbeorj  recently  advanced  as  regards  tbe  scrobicnlation,  wbicb 
ascribes  its  origin  to  an  inherited  defect  derived  from  tbe 
attaoks  of  insects.  Tbç  trutb  being,  on  tbe  oontrary  (as  I 
bare  oflen  observed),  tbat  insects  are  not  fonnd  to  attack  tbis 
part  of  the  leaf  in  préférence,  but  are  mucb  more  addioted  to 
some  other  portion  of  the  plant.  Tbe  additional  beanty  of  tbe 
leaf  derived  from  tbe  scrobicules  and  their  great  regularity 
mnat  be  seen  to  be  appreciated,  presenting  an  appearance  quite 
nnlike  tbat  of  an  accidentai  monstrosity. 

As  to  tbe  ligbt  to  be  thus  tbrown  on  botanical  arrangement, 
I  may  mention  the  opportunity  afforded  of  raising  the  seeds 
proceeding  from  the  same  bunch  of  capsules,  and  observing 
tbns,  as  I  am  doing  at  tbe  présent  moment,  tbe  amount  of 
variation  to  be  observed  in  tbe  cbildren  of  one  parent  plant. 

Tbe  very  difficulties  to  be  overcome  in  imitating,  as  far  as 

1  Thti  plABt  wu  eat  down,  uid  the  prodooe  of  inlplu  oraiiBiiio  whioh  I  dtriTcd 
from  it  is  reoordad  in  my  QuimoUm  <^  thê  Baêt  Inàian  IHaniationê,  p.  3.  It  if 
■mraffsinfrown  opto  Aheiffhtof  §ft.  Sin.  Mr.  Brou^htoo  bu  rtcentlj  found 
io  Ûw  •zecptioBaily  flne  treep»  datccndsoti  of  the  litter  of  tbe  aboTe,  6*20  of 
|«rifl«d  alkuoidf  per  cent. 

Or  lolpbato  of  aninine  (obtoined  eryttalliitd)  3*46  pér  Mnt. 

•olpbftte  of  etnoboiiidiii  ,»  1 94       „ 
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possible,  tbe  climate  and  soil  of  tbe  monntain  régions  of  tbe 
Andes,  présents  many  subjects  of  not  unfrnitful  considération. 

The  influence  of  ligbt  upon  végétation  will  force  itself  npon 
tbe  attention  in  ail  tbe  varied  aspects  of  the  question,  as,  in- 
deed,  presenting  some  of  tbe  most  formidable  difficulties  in  tbe 
cnltivation  of  plants  so  sensitive  as  thèse  are  to  the  deficienoy 
of  stimulus  in  tbe  dreary  montbs  of  winter,  and  to  tbe  ezcess 
both  of  beat  and  ligbt  in  our  snmmer  above  tbat  to  wbicb  tbey 
bave  been  accustomed.  Tbe  effect  of  différent  coloured  rays, 
of  polarized  ligbt,  of  a  greatç^  or  less  amount  of  actinism 
necessarily  comes  into  view. 

The  leaves  of  many  species  are  particularly  sensitive  to  ligbt, 
and  tum  towards  tbe  rays  of  tbe  sun  in  a  manner  sufficiently 
remarkable.  In  some  kinds  tbe  structure  and  colouring  are 
very  beantiful,  and  would  quite  repay  cnltivation  witb  tbis 
object  in  view.  Tbey  are  frequently  covered  witb  a  lustrous 
epiderm,  as  described  by  Dr.  Weddell,  in  référence  to  tbe  Gali- 
saya.  Tbis  epiderm  seems,  as  in  tbe  case  of  some  other  planta, 
largely  composed  of  waz  ;  wben  tbis  is  removed,  either  by  me- 
chanical  injury  or  by  cbemical  solvants,  tbe  leaf  suffers,  and 
tbe  ozidation  of  tbe  juices  becomes  manifest.  It  is  not  easy 
to  imagine  from  dried  spécimens,  tbe  great  variety  of  structure 
and  characteristic  peculiarities  wbicb  tbe  leaves  présent  ;  but 
wben  once  well  observed,  tbe  aspect  of  the  plant  flzes  itself  in 
tbe  memory. 

Tbe  respiration  of  plants,  as  affected  by  a  too  retentive  soil 
or  by  too  abundant  application  of  water  to  tbe  roots,  bas  to  be 
studied,  and  it  is  also  necessary  to  mark  tbe  period  of  hyberna- 
tion  or  repose,  and  to  encourage  ratber  than  to  interfère  witb 
rest  at  tbis  period — a  period  wbicb  seems  in  India  to  be  very 
aocurately  marked,  and  wbicb  even  under  glass,  it  is  not  diffi- 
cnlt  to  trace. 

Tben  the  nutrition  of  tbe  plants  will  require  mucb  care.  It 
may,  at  first  sight,  seem  requisite  simply  to  provide  tbe  nceded 
soil  ;  and  very  pure  saud,  sucb  as  Beigate  sand,  ricb  loam,  and 
bog  earth,  iu  proportions  varying  according  to  tbe  species — 
wben  mized,  as  I  find  désirable,  witb  broken  brick — will  suffi- 
ciently afford  tbis.  But  tbere  is  more  than  tbis  ;  for  we  sball 
find,  if  we  study  the  plant,  tbat  it  is  désirable  to  sopply  it  at 
the  period  of  its  most  active  végétation  witb  food  ministered, 
as  mucb  as  possible,  in  a  liquid  form,  and  therefore  more  eaaily 
assimilated.  For  as  regards  tbe  life  and  growth  of  tbe  plant, 
we  may,  iu  a  certain  sensé,  adopt  tbe  saying  of  Thaïes,  tbat 
'*  ail  tbings  are  from  water,"  for  ail  tbings  must  be  in  solution 
(either  aqueons  or  aënal)  before  tbey  can  be  changed  into  tbe 
living  substance  of  tbe  vegetable.  Now,  tbe  natural  solvent  is 
rain  as  it  falls  from  tbe  clouds,  and  in  tbe  normal  state  (as 
observed  by  Weddell  and  Markbam)  of  the  Cincbon»,^  tbe 
roots  spread  snperficially  througb  a  loose  mass  of  eartb  and 
deoaying  végétation,  amidst  wbicb  tbey  absorb,  togetber  witb 
tbe  rain -water,  varions  minerai  substances,  and  also  gases, 
especially  carbonic  acid,  presented  to  the  spongioles  in  tbe 
manner  most  to  their  advantage. 

Mr.  H.  Struve^  bas  recently  demonstrated  tbe  ezistence,  nnder 
certain  conditions,  of  nitrate  of  ammonia,  togetber  witb  ozone 
and  ozygenated  water  in  rain  and  snow  ;  and  M.  Deville  bas 
found  in  snow  and  rain,  collected  in  tbe  neighbourbood  of  the 
hospice  of  St.  Bernard,  a  similar  composition,  at  least  in  so  far 
as  nitrio  acid  and  ammonia  being  présent  in  greater  or  less 
quantities.  I  learn  from  Dr.  Anderson  tbat  some  species  of 
Cincbona  fiourisb  at  Daijecling,  altbougb  tbe  rainfall  averages 
127*30  in.  for  tbe  year,^  of  wbicb  82  in.  fall  in  tbree  montbs  of 
tbe  suromer.  But  tben  the  character  of  tbe  soil  and  slope  of 
the  bills  is  sucb  tbat  tbe  rainwater,  after  baving  bathed  tbe 
roots,  passes  away  immediately  from  tbem  ;  for  Dr.  Anderson, 
as  every  one  else,  finds  tbe  Gincbonss  to  be  most  impatient  of 
water  at  tbe  roots. 


>  The  c.  êuccinbra  préféra  a  ttrongrr  toil,  end,  perbapa  oalbie  ac^oanf,  iemore 
Maj  to  Cttltivate  than  tome  otben. 
s  Journal  Je  Fkarmaeiê  et  de  Chimie,  Norember,  1S68.  p.  357. 
«  Beardmore,  Mamual  ^f  Bydniogf,  p.  330. 
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ThiB  18  difficalt  to  imitate,  and  the  change  conséquent  on  thé 
Bcarcity  of  rainwater  to  that  derived  from  springs  bas  (appa* 
rently)  oost  me  the  health  of  some  valnable  plants.  Then, 
again,  as  the  leares  oan  form  ohlorophyll  only  in  snnshine,  and 
can  only  ihen  dérive  nonrishment  from  the  air,  it  mnst  be 
remembcred  that,  in  dark  and  gloomy  weather,  we  mnst  snpply 
less  water  and  less  nonrishment  to  the  roots,  or  the  harmony  of 
natnre  will  be  destroyed,  and  the  conséquences  may  be  fatal. 
From  the  same  considération  it  will  follow  that  too  mnoh  arti- 
ficial  warmth  in  the  night  season  will  be  injurions  ;  and,  indeed, 
the  plants'  never  seem  to  thrive  better  than  when  a  considér- 
able range  of  température  between  day  and  night  is  allowed  to 
exist.  I  bave  found  great  practical  benefit  from  adopting  the 
System  of  double  glazing,  leaving  a  stratnm  of  air  about  4  in. 
in  thickness  between  the  sheets  of  glass.  This  tends  greatly  to 
prerent  sudden  chills,  which  are  injurions,  and  also  to  retain  a 
larger  amount  of  moistnre  in  the  air  surrounding  the  plants. 
This  is  mnoh  required  and  best  secured  by  syringing  the  leares 
with  tepid  water  twice  in  the  day,  avoiding  the  collection  of 
water  around  the  roots.  It  is  important  to  provide  well  for 
their  drainage  by  means  of  broken  bricks  or  tiles  ;  and  I  find  an 
advantage  in  conducting  the  warm  water  of  the  retum  pipes 
below  the  level  surface  of  the  ground,  so  as  to  secnre  a  slight 
and  constant  élévation  of  the  température.  I  hâve  a  thermo- 
meter  plunged  18  in.  in  the  bed  of  earth  in  which  my  largest 
plants  grow,  and  I  bave  not  noticed  this  below  50°  F.  in  winter. 
I  think  that  the  proper  range  of  température  might  be  placed 
at  from  55°  F.  in  winter  to  65°  in  summer. 

It  is  very  important  to  allow  as  much  access  of  fresh  air  as 
possible.  It  must  be  remembered  that  thèse  are  mountain 
plants,  loving  free  air  and  alternate  mist  and  sunshine^whilst  the 
hot,  close  atmosphère  of  the  lower  valleys  is  always  injurions  to 
their  perfection  as  quinine-producing  plants,  and  generally  fatal 
to  their  growth.^  The  very  condition  of  life  dépends  on  the 
constituent  molécules  of  an  organized  body  being  never  ail  in 
repose;  and  whilst  thèse  are,  on  the  one  h  and,  received  from 
without,  on  the  other  hand  effete  particles  are  continually 
ezpelled  from  the  plant,  whilst  others  are  deposited  in  the 
formed  tissues,  thos  building  up  gradually  the  solid  portions 
of  the  structure.  In  this  manner  plants  live,  grow,  and  mnlti- 
ply  under  the  influence  of  the  vital  force  ;  and  if  thèse  pheno- 
mena  were  more  constantly  under  the  notice  of  onr  witers  on 
Nature,  we  should  perhaps  be  able  natiooally  to  elaborate 
something  better  than  mechanical  théories  of  life,  forced  upon 
our  acccptance  with  an  amount  of  confidence  bearing  an  inverse 
ratio  to  the  proofs  produced.  We  should,  perhaps,  not  be  told 
that  "  tliere  is  no  real  différence  between  vital  and  physical 
forces."  Even  the  theory  of  cell-formation  as  the  origin  of  ail 
living  things,  though  trae  as  to  the  manner  in  which  Nature 
Works,  yet  does  not  elucîdate  her  mysteries.  It  seems  to  solve 
more  than  it  really  does  explain,  for  what  is  the  cell  but  the 
boundary  within  which  Natare  carnes  on  her  opérations  P^  and, 
after  ail,  what  are  thèse  P  and  what  is  life  ?  Whoever  watches 
the  manner  in  which  Nature  acts  the  œdile  with  her  cells 
("diruit,  sBdificat,  mutât  quadrata  rotundis")  will  think  little 
of  the  cell  itself,  and  much  of  that  which  it  oontains.  If  I 
take  in  my  hands  a  brick,  I  bave  a  spécimen  of  material  by 
which,  throogh  adding  brick  to  brick,  the  four  walls  of  a  bouse 
may  be  constructed  ;  but  I  should  not  be  able  thence  to  reason 
ont  the  nature  of  the  stirring  active  life  which  those  boundary 


*  I  hâve  reeently  bad  tb«  opportunitj  of  obserring  tbe  wme  remit  m  prodaoad 
by  limilar  eausea  h»  lodii.  Two  apecimeti*  of  rad  bf rk  were  tent  orer  for  analyiii 
from  Balinadiea»  a  CinehoDa  plantation  beloDging  to.  Mr.  Sobde.  One  of  tbeie 
preiented  tbe  usual  appearanoe  of  £att  Indian  iuecirubra  bark.  Mr.  Brougbton 
iDforma  me  that  it  wae  grown  in  a  valley  adjoiniog  tbeNeilgberriea,  at  an  eleTation 
of  about  4,000  ft.  Mr.  fi.  made  an  examination  of  it.  Thoagh  aotoallr  lower  in 
eleration  than  tbe  site  of  tbe  lower  Crown  barka  on  tbe  I^ediwattnm  plantations, 
which  produce  mucb  cinebonidine,  it  is  tolersbly  ricb  in  quinine.  "Tbe  climate 
différa  from  tbeae  latter  hj  this  peculiaritjr,  tbat  dnring  tbe  drj  aeason  fogs  and 
mist  roll  up  eacb  day  from  tbe  western  coaat  and  motstea  the  leaves,  mndAadê 
them  from  tbe  baking  Indian  snn."  Tbe  otber  spécimen  bad  tbe  aspect  of  tbe  (7. 
rubra  dura  of^the  Oermana,  and  contained  Icsa  quinine,  but  more  than  twioe  M 
moob  ciDohonidine.    It  came  **  from  tbe  hot  bottom  of  the  ralley." 

•  See  Chemismui  der  Fflaneenrêllê,   Ton  Dr.  H,  Kartteo,  Wien,  1969,  pp,  6. 6, 

Ho. 


walls  might  oontain.  The  addition  of  brick  to  brick  might 
very  well  illustrate  the  phenomena  of  crystallization,  but  the 
activities  of  life  within  the  plant  much  more  resemble  the 
course  of  reconstruction  of  a  great  city  like  Paris,  in  which  an 
impérial  will,  availing  itself  of  the  all-arranging  genius  of  a 
snbordinate  functionary,  acts  for  the  good  of  the  whole,  and, 
caring  little  for  the  four  walls,  or  for  any  number  of  them,  if 
standing  in  the  way  of  its  well-devised  projects,  adapts  the 
matericJs  even  of  préviens  structures  to  the  exigencies  of  the 
new  thing  that  bas  to  be  produced  ;  and  who  will  deny  that 
the  resuit  is  admirable  P 

It  is  thus  that  practical  expérience  in  cultivation  leads  to  the 
review  of  théories  which  mnst  be  cast  aside  when  they  bave 
served  their  turn,  or  demolished  when  they  stand  in  the  way  of 
real  science,  which  means  hnotoledge,  and  not  spéculation. 

In  the  address  of  the  Président  I  observe  with  pleasure  the 
remark  that  "  a  country  stroll  of  half  an  hour  will  yield  mate- 
rial for  though t  and  investigation  available  for  many  a  day  ;" 
and  may  we  not  extend  the  application  of  the  lines  which  he 
bas  qnoted  to  the  more  difficult,  but  not  less  remunerative, 
objecte  of  study  presented  by  the  cultivation  of  plante  in  cir- 
cumstances  so  différent  to  those  of  their  native  habitat  P  The 
very  difficulties  we  encounter  are  a  source  of  pleasure  in  over- 
coming  them,  and  enable  us  to  appreciate  more  fully  tbat 
infinitely  varied  wisdom  which  bas  appointed  every thing  beau- 
tiful  in  ite  season,  and  ail  things  in  measure,  number,  and 
weight.  Ne  quid  nimis  is  a  golden  rule  for  every  one  who 
attempte  to  cultivate  the  Cinchonaa  under  glass.  To  neglect 
this  would  be  to  insure  failore  in  the  nndertaking. — Fhar" 
viaceutical  Journal, 


ON  THE  BMPLOYMBNT  OF  HŒMATOXYLINE  IN 

PHOTOGEAPHY. 

BT     DB.      C.      TABENSKY. 

[S  Erdmann  and  Hesse  bave  already  made  known, 
hœmatoxyline  possesses  the  capability  of  redncing 
silver  salte,  and  of  colouring  them  red  in  sunlight  ; 
and  inasmnoh  as  Professer  Yon  Babo  hereupon 
expressed  bis  opinion  that  this  compound  might  find  an  appli- 
cation in  photography,  a  few  expérimente  in  this  direction  hâve 
been  made  in  the  laboratory  by  the  présent  writer. 

The  hœmatoxyline  was  prepared  in  the  way  desoribed  by 
Erdmann,  vis.,  by  leaving  the  xx>mmercial  extract  of  logwood— 
previously  mixed  with  quartz-sand,  to  prevent  agglomération — 
in  contact  with  five  or  six  times  its  volume  of  ether  for  several 
days,  agitating  from  time  to  time  ;  then  decanting  the  brownish- 
yellowish  solution,  distilling  off  the  ether,  mixing  the  sympy 
residue  with  water,  and  leaving  it  to  itself  in  a  loosely  covered 
vessel.  If  no  water  were  added,  the  kquid  would  simply  dry 
up  to  a  gnmmy  mass  ;  but  if  a  suffioient  quantity  of  water  is 
présent,  the  hœmatoxyline  crystallizes  in  the  course  of  a  few 
days.  The  crystals  are  washed  with  water,  and  freed  from 
adhering  mother  liqnor  by  pressure  between  filtering-paper. 
The  crystals  dissolve  slowly  in  cold  water,  but  easily  in  aloohol 
and  ether. 

The  hœmatoxyline  was  purified  by  repeated  reorystallization 
in  alcohol  ;  and,  finally,  by  the  addition  of  a  few  drops  of  add 
snlphate  of  soda.  Two  plates  were  prepared  in  identically  the 
same  manner,  and  exposed  to  light,  and  then  one  of  them 
treated  with  pyrogallic  acid,  and  the  other  with  hœmatoxyline 
solution.  In  the  latter  instance,  the  pioture  was  quite  as 
clearly  and  vigorously  developed  as  in  the  former,  thus  show- 
ing  that  the  hœmatoxyline  may  be  employed  in  photography 
with  advantage.  The  formula  adopted  by  the  writer  was  as 
follows  : — 

Hœmatoxyline 1  part 

Distilled  water 160  paris 

Aoetio  acid  (of  33°  strength)       ...      U    1 
The  addition  of  a  sn^all  quantity  of  glycérine  praved  advan^ 
tageouB. — Photographie  News,  from  the  Zeit^chrifûfur  Ohetnie, 
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WHITWORTH  SYSTEM  OF  GUNNERY. 

T  is  well  known  that  tho  French  hâve  been  trying  the 
Whitworth  gnns,  and  hâve  become  convinced  they 
hâve  none  bo  powerfal.  The  Bassians  are  investi- 
gating  them,  and  the  Tarks  are  employing  Messrs. 
Whitworth  &  Company  to  prépare  toola  for  new  artillery.  It 
wonld  be  déplorable  if,  in  case  of  war,  the  enemies  of  England 
nsed  thèse  gnns,  whiist  the  coantry  which  prodnced  them  had 
them  not.  To  avert  snch  a  resuit,  it  is  désirable  to  awaken  a 
gênerai  public  interest  in  the  subject,  and  esppcially  to  invite 
the  attention  of  real  scientific  authorities  to  the  présent  stato 
which  the  Whitworth  System  bas  reached. 

At  the  last  meeting  of  the  British  Association  at  Exeter, 
Sir  Joseph  Whitworth  read  the  folio wing  paper  "  On  the  Péné- 
tration of  Armour  Plates  with  Long  Shells  of  large  capacity 
fired  obliquely,"  which  provoked  a  lively  discussion,  and  de- 
serves  grave  attention  : — 

At  the  meeting  of  the  British  Association,  at  Norwich,  last 
year,  I  contributed  a  paper  to  this  section  on  "The  Proper 
Form  of  Projectiles  for  Penetrating  throngh  Water."  This 
paper  was  illnstrated  by  diagrams,  showing  tho  effect  prodnced 
on  an  iron  plate  immersed  in  a  tank  of  water,  by  projectiles 
with  flat,  hemispherical,  and  pointed  heads.  Copies  of  those 
diagrams  are  now  before  y  on.  In  that  paper  I  claimed  for  the 
flat-pointed  form  of  projectile,  made  of  any  métal,  three  points 
of  snperiority  over  the  ogival-pointed  projectiles  adopted  in  the 
service  : — (1)  Its  power  of  penetrating  armonr  plates,  even 
when  striking  at  extrême  angles  ;  (2)  its  large  internai  capacity 
for  bnrsting  charges  when  constrncted  as  a  shell  ;  (3)  its  ca- 
pability  of  passing  undeflected  throngh  water,  and  oï  penetrat- 
ing iron  armonr  below  the  water-Jine.  This  latter  featnre  was, 
I  think,  satisfactorily  proved  by  the  expérimente  described  last 
year,  and  I  désire  to  draw  the  attention  of  the  section  to  the 
expérimente  I  bave  made  for  illnstrating  the  penetrative  power 
of  long  projectiles  with  the  flat  front,  fired  at  extrême  angles 
against  iron  plates. 

Thèse  expérimenta  are  illnstrated  by  the  projectiles  actually 
fired,  and  the  plates  they  penetrated,  which  are  laid  on  the 
table,  and  aiso  by  the  diagrams  before  you.     (See  p.  146.) 

The  gun  from  which  the  projectiles  were  fired  is  called  a 
3-pounder,  thongh  capable  of  firing  mnch  heavier  projectiles. 
It  weighs  315  Ib.,  and  the  maxiçium  diameter  of  its  bore  is 
1*85  in.  The  charge  of  powder  nsed,  in  ail  cases,  was  10  oz., 
and  the  weight  of  the  6-diameter  projectile  ia  6  Ib. 

No.  1  is  a  portion  of  a  plate  2  in.  thick,  penetrated  by  the 

6-diameter  fiat-fronted  projectile  No.  1,  at  an  angle  of  35°. 

No.  2  is  a  similar  pièce  of  plate,  1*7  in.  thick,  completely  tra- 

Tersed  at  an  angle  of  45°  by  the  flat-fronted  projectile  No.  2, 

which  buried  itself  to  a  depth  of  30  in.  in  a  backing  of  iron 

borings.     No.  3  is  a  pièce  of  plate  1*75  in.  thick,  penetrated 

at  an  angle  of  65°  by  the  fiat-pointed  projectile  No.  3.     No.  4 

is  a  plate  1*7  in.  thick,  nearly  penetrated,  at  an  angle  of  45°, 

by  the  S^-diameter  fiat-fronted  projectile  No.  4.     No.  5  is  a 

plate  1^  in.  thick,  against  which  the  ogival-pointed  projectile 

No.  5  was  fired  at  an   angle  of  45°  ;  the  projectile  failed  to 

penetrate   the   plate,  being   deflected   in  conséquence  of  the 

pointed  form  of  the  head.     The  distortion  of  its  shape  shows 

the  force  with  which  it  struck  the  plate,  and  proves  the  good 

qnality  of  the  material  which  conld  resist  snch  a  test.     No.  6 

is  a  plate  also  1^  in.  thick,  against  which  an  ogival-pointed 

projectile,  of  the  service  proportions,  viz.,  2i  diameters  long, 

made  of  Pontypool  white  iron,  bas  been  fired  ;  the  projectile 

has  scooped  ont  a  fnrrow  4  in.  long  and  7*10  in.  deep  ;  it  broke 

np  into  fragments,  of  which  forty-eight  were  recovered. 

The  plates  Nos.  1  and  3  were  purposely  thicker  than  the 
projectiles  could  qnite  pass  throngh,  in  order  that  the  "  work  " 
of  the  projectiles  might  be  as  severe  as  possible.  An  examina- 
tion  of  the  projectiles  themselves  will  show  how  woll  they  bave 
itood  the  severe  strain  to  whioh  they  bave  l^een  snbjected.  The 
data  t|iQ9  obtainçd  fally  estabUsh,  I  think,  the  snperiority  I 


claimed  for  the  fiat-fronted  projectiles  made  of  my  métal,  and 
satisfactorily  prove  : — (1)  That  the  fiat-fronted  form  is  capable 
of  piercing  armour-plates  at  extrême  angles  ;  (2)  that  the 
qnality  of  the  material  of  tho  shells  enables  their  length  to  be 
increased,  without  any  risk  of  their  breaking  np  on  impact, 
and  materially  augmente  their  bnrsting  charge  as  shells  ;  (3) 
that  this  increase  in  length,  while  adding  to  the  efficiency  of 
the  projectile  as  a  shell,  in  no  way  diminishes,  but,  on  the  con- 
trary,  proportion ally  improves,  its  penetrative  power  ;  (4)  that 
the  amount  of  rotation  I  hâve  adopted  in  my  System  of  rifling 
is  safficient  to  insure  the  long  projectiles  striking  "  end  on," 
and  conseqnently  to  accnmnlate  the  whole  effect  of  the  mass  on 
the  reduced  area  of  the  flat  front. 

Thèse  expérimente  show,  fnrther,  that  the  ogival-pointed  pro- 
jectile has  but  small  power  of  pénétration  when  striking  at  an 
angle,  solely  on  account  of  the  form  of  the  head  ;  a  projectile 
of  "  Whitworth  *'  métal,  with  the  like  ogival-pointed  head  as  à 
service  projectile,  having  resisted  the  shock  of  impact  without 
breaking  up,  bnt  being  defiected  in  precisely  the  same  manner 
as  the  pointed  service  projectile,  which  was  shivered  into  frag- 
ments. The  objections  I  made  in  my  paper  last  year  to  the 
ogival-pointed  projectile-^(l)  That  its  form  of  head  causes  it 
to  glance  off  from  plane  or  convex  surfaces  when  hitting 
diagonally  ;  and  (2)  that  the  brittleness  of  its  material  renders 
it  liable  to  break  np  on  impact — I  bave  now  proved  to  the 
section.  The  facts  illnstrated  by  thèse  experiments  are  not  of 
récent  discovery.  Ever  since  1858  I  bave  constantly  been  ad- 
vocating  the  fiât  front.  I  bave  on  the  table  a  small  plate  \  in. 
thick,  experimented  npon  in  1862  with  hardened  steel  bullets, 
fired  from  my  small-bore  rifie.  No.  39  is  the  hole  made  by  a 
fiat-fronted  bullet,  which  has  penetrated  the  plate  at  an  angle  of 
45°;  No.  40  is  the  indent  of  a  hemispherical-headed,  and 
No.  41,  of  an  ordinary  ronnd-nosed  bullet,  both  fired  at  the 
same  angle  of  45°.     Thèse  three  rounds  were  fired  in  1862. 

Within  the  last  few  days  I  bave  had  an  ogival-pointed  shaped 
bullet  fired  at  the  same  plate  at  the  same  angle,  in  order  to 
confirm  the  effect  with  that  prodnced  on  a  larger  scale  on  tho 
plate  No.  6.  It  is  interesting  to  observe  how  closely  the  résulte 
obtained  with  the  small  calibre  of  my  rifle  agrée  with  those  of 
the  3-ponnder  gun  which  form  the  subject  of  this  paper.  Those 
experiments  recorded  in  the  paper  were  made  with  a  gun  of 
smaller  calibre,  from  considérations  of  economy  and  conve- 
nience  ;  but  I  hâve  always  fonnd  that  what  I  oould  do  with 
the  smaller  calibres  of  my  System,  oould  be  reprodnced  in  the 
larger  sizes  ;  and,  from  my  past  expérience,  I  feel  warranted  in 
asserting  that  the  effect  of  pénétration  now  exhibited  conld  be 
repeated  on  a  proportion ate  scale  with  my  9  in.  guns  at  Shoe* 
buryness,  or  with  the  11  in.  guns  my  firm  are  now  engaged  in 
constructing. 

A  glance  at  the  formidable  nature  of  the  projectiles  thrown 
by  thèse  guns,  and  a  considération  of  the  effects  they  may  be 
expected  to  produce,  will  show  the  importance  attaching  to  the 
question  of  pénétration  of  plates  by  long  projectiles.  The  9  in. 
guns  to  which  I  bave  referred  weigh  15  tons  eaoh,  and  are 
capable  of  firing  powder  charges  of  50  Ib.  A  9-in.  armonr-shell, 
5  diameters  long,  weighs  585  Ib.,  and  will  contain  a  bnrsting 
charge  of  25  Ib. 

I  bave  no  hésitation  in  saying  that  thèse  projectiles  would 
pierce  the  side  of  a  ship,  plated  with  heavy  armonr,  at  a  distance 
of  2,000  yards,  and  at  some  depth  below  the  water -line.  The 
11 -in.  guns  will  weigh  27  tons,  and  will  be  capable  of 
firing  90  Ib.  powder  charges.  The  11-in.  shells,  5  diameters 
long,  will  weigh  965  Ib.,  and  will  contain  bnnting  charges  of 
45  Ib.,  and  would  pierce  the  side  of  the  ship  HerctUtê,  plated 
with  9-in.  armonr  at  a  distance  of  2,000  yards. 

Were  it  not  that  the  increased  destmctiveness  of  war  '  mnst 
tend  to  shorten  its  duration  and  diminish  its  freqnency,  thns 
saving  human  life,  the  invention  of  snch  projectiles  conld 
hardly  be  justified  ;  but  believing  in  the  really  pacifie  in- 
fluences of  the  most  powerful  means  of  defence,  I  call  thèse 
long  projectiles  the  **  anti-war  "  shell.    The  priociple  I  hâve 


80IENTIPI0    OPINION. 


THB   WHTTWOETH   SYSTEM   OP   GUNNEET. 


t3in,jt  ionsted  npon  and  Isid  down,  for  jaj  own  ^idanae  in 
Rrtîlleij  eiperimeoU — wben  either  a  low  tr^ectorj  or  pénétra- 
tion ia  reqnired — is,  "that  eveiy  gnn  ahoold  be  in  atrength 
capable  of  nitliatandîng  the  largeat  charge  of  powdw  tfaat  oan 
be  praBtablj  ooDenmed  in  iu  bore."  I  hâve  drawn  np  the 
aceonpanjiQg  table  of  tho  li^ea  of  tbe  bores  of  1117  gana,  with 
their  proportion ate  powder  chargea,  and  the  gnna  will  ail  be 
follj  eqnâl  to  thïa  dntj,  and  I  believe  the  greateat  possible 
effect  from  the  oouanmptioa  of  a  given  qaantity  of  powder 
will  be  obtained.  But  the  gnna  adopted  in  onr  naval  aerrice 
are  not  eqaol  to  ansh  a  teat;  nor,  aa  I  believe,  are  they  ao  pro- 
portioned  aa  to  realize  the  beat  effeot  from  the  qnantit;  of 
powder  they  oonsonie. 

Fonr  gnaa  of  12>iii.  bore  bare  latal;  been  pat  on  board  the 
Monareh.  The;  weigh  25  tons  eaoh,  and  chargea  of  50  Ib.  and 
671b.  hare  been  gred  from  tbem,  with  projectilea  of  6001b. 
weight.  I  hare  no  donbt  that  theae  gans  hâve  been  tnade 
with  ail  poaaible  oare,  and  are  a«  atrong  aa  their  material  and 
oonatrnotion  admît;  bnt  if  the  weight  of  theee  gnna  were  in 
proportion  to  the  capaùtj  of  their  bore,  and  if  the  material 
were  the  beat  that  our  metallargioal  skill  coald  aopplj  for 
Buch  a  parpose,  they  onght  to  fire  1171b.  of  powder,  and  pro- 
jectiles of  1,200  ]b.  weight.  They  wonid  tben  be  efficient 
weapona  ;  bot  at  proaeot  they  are  more  formidable  in  name 
than  in  reality. 

We  are  oftea  flattered  by  being  told  tbat  we  bave  the  beat 
gOQs  in  the  world.  That  may  or  may  DOt  be  the  oaae.  But  I 
thinlc  that  we  ahonld  not  reat  contented  while  we  are  atilL  ao 
far  from  having  attuned  aa  macb  aa  onr  présent  adTancement 


in  neobanical  and  metallnrgioal  science  haa  rendered  poaaible 
for  aa. 
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Mr.  Whitworlh'a  patent  cartridge  increasea  the  n 
15  to  20  per  wat.—Joumaî  of  Ihe  Society  of  Arls, 


A  NEW  photographie  eociety  haa  Jast  been  fonned  in  Berlin. 
It  will  pnblish  a  monthly  journal,  JTelioe,  nnder  the  edïtorahip 
of  ita  président,  Herr  Krone. 
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THE  STATUES  OP  EA8TER  ISLAND.' 
WECE  BCcoant  of  Botter  laland  and  ita  ïtatues,  as  latelj- 
told  in  oar  pages  hj  Mr.  Martin  Tnpper,  in  conae- 
qnence  of  tbe  arrivai  in  thia  coantt;  of  aome  of  the 
figarea,  has  waroelj  eioited  ao  mach  attention  ont 
of  doora  aa  it  properlj  calU  for.  The  facta  are  ao  remarkable, 
and  tha  tnjaterj  anrronncling  them  ao  great,  tbat  we  are 
prompted  to  place  before  oar  readera  ail  the  materials  availabte 
for  forming  a  JQdgment  on  the  pointa  in  question.  Bf  the 
kîndneM  of  Lient.  Harriaon,  we  are  enabled  to  gire  a  sketch 
plan  of  the  ialand,  a  vîew  of  part  of  it,  with  ita  marvellona 
groTe  of  gigantic  heada,  and  a  repreaen talion  of  one  of  the 
recambeot  Sgores,  with  the  aiognlar  tafa  crown,  to  wbicb  ré- 
férence haa  before  been  made.  To  theiewe  add  repreaentationi, 
twck  andftont,  of  tbe  two  Sgnrea  broaght  from  tbe  ialand,  and 
now  in  the  Britiab  Hnaenm. 

Contemplata  tbe  broad  faot  for  an  inatant.  Hère  on  thia 
barren  ialand,  not  thirty  milea  ronnd,  in  the  midat  of  the  vast 
Pacifie  Océan — an  ialand,  treeleu,  Tnetalleaa,  and  foodleea, 
occnpied  b;  a  few  wretohed  aavagea,  and  2,S00  milea  from  ita 
neareat  continental  neighbonr.—more  tban  300  of  theie  atone 
atatnea,  20  ft.,  30  ft.,  and  in  one  caae  at  leaat  50  ft.  higb,  eome  of 
tbem  atanding  on  loDg  platforma  ofCjclopeanmaaonTj.haTe  been 
eonnted,  and  how  manj  more  thera  maj  be  in  tbe  interior  ia 
DOt  known  to  na.  When  and  bj  wbom  were  they  made  P  The 
people  now  iubabiting  tbe  ialand  know  nothing  of  thoir  origin 
or  parpoae,  and  take  no  intereat  in  them  :  tbej  bave  no  tradition 


M  M*  «f  Uh  bloak  or  tUi  DhiMnllOB  w 
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aren  of  the  extinct  people  b^  whom  they  were  raised.  Trana- 
ported  from  othpr  landa,  as  thinga  now  are,  thej  oonld  not 
baTC  been.  la  there  anj  other  mode  of  eiplaining  tbeir 
exiatenoe  than  b^  tbe  belief  tbat  Poljneaia  waa  once  a  continent, 
— aBabmerged  continent  and  an  eitinot  people  P— tbat  we  bave 
bore  another — 

"  Lyonneaas, 

A  Und  ot  old  ophe&van  froro  ths  t-^jm 

Sj  fire,  to  ùnk  îuto  tha  ab;u  ùgmia  ; 

Wbete  fragmenta  oF  torgotten  peoplea  dirait." 

A  snbmergence  of  vaat  tracts  of  land  eimilar  to  that  an^eated 
with  référence  to  Eaater  Island  probablj  took  place  in  the 
Atlantic.  Scholars  wili  remember  the  tradition  in  Flato's 
dialogue,  entitled  Timcaju,  making  direct  mection  of  a  great 
Ialand  of  Atlantia,  aitaated  beyond  the  pillara  of  Heronlea.  On 
thia  eitenaive  Atlantio  ialand  there  waa  a  powerfal  kingdom. 
In  an  evil  daj,  he  writ«a,  thia  ialand  aank  tnto  tbe  ooean. 
Profêaaor  Ungar,  of  Yienna,  in  a  rainable  lecture  on  tbis  annkeii 
ialand  of  Atlantia,  of  whioh  a  translation  ia  pablîshed  in  the 
Journal  of  Botany,  givea  ver;  intereatiug  évidence  in  faTont  of 
tbia  tradition  from  the  flota  and  fanna,  and  in  anpport  of  the 
tbeorj  tbat,  "  in  the  Tertiarj  period,  or  when  lignite  waa 
formed,  Europe  maathave  been  conneeted  withNorth  America, 
and  tbe  Atlantio  océan  mnat  bave  been  divided  at  one  place  or 
another  bj  a  continent."  The  oontinental  oonneetion  of 
Anatrolia  and  Earape  daring  tbe  Eocene  period  ia  argued  for. 
No  métal  nor  even  flint  îs  foand  on  Eaeter  Ialand,  bnt  onlj 
Bome  bard  atonea,  capable  of  beÏDg  bahioued  into  so-called 
celte,     Were  thèse  figares  prodnoed  with  anch  inetnimenta  P 
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The  workmanship  is  mde,  but  not  bad.  Some  description  of 
those  in  the  Britisb  Mnnenm,  and  now  illnstrated  by  us,  we 
bave  already  given,  and  need  not  repeat  it.  Observe  tbe  ex- 
cellent convention  al  treatment  of  tbe  arm  and  band,  and  of  tbe 
jaw  and  cbest  in  tbe  larger  fignre.  Tbe  ears  (if  tbey  are  ears) 
are  very  pecnliar.  Tbe  carving  on  tbe  back  of  tbe  smaller 
fignre,  tafa,  is  very  remarkable  ;  tbe  band  in  tbe  larger  fignre 
is  clasped  in  tbe  two  bands.  Tbe  receding  forebead  and  pro- 
jeoting  moutb  are  very  striking.  Tbe  tnfa  crowns  are  also 
singnlar,  and  are  in  many  cases  6  fb.  bigb,  and  5  fk.  in  diameter. 
Tbese  mnst  bave  been  placed  on  tbe  top  of  the  statues  after 

tbeir  érection, — not  an  easy  task 

It  does  not  seem  certain  that  we  may  claim  for  tbese  figures 
a  very  bigb  antiquity  :  they  are  very  Mexican  in  appearance, 
and  tbeir  âge  may  be  not  greater  tban  that  of  tbe  ruined  cities 
of  Central  America,  of  wbich  we  know.  The  submergence 
migbt  bave  taken  place  in  the  Middle  Ages,  withont  any  inti- 
mation of  tbe  momentous  occurrence  reaching  us.  They  may, 
bowever,  be  very  mncb  older.  Anybow  they  represent  a  most 
extraordinary  phenomenon,  and  présent  very  curions  questions 
for  considération.  We  oan  recall  nothtng  more  remarkable 
tban  tbe  view  we  now  give  of  part  of  tbe  island,  witb  ita 
growtb  of  statues. — Builder. 


REVIEWS  OF  BOOKS. 
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Qualitative  Ohemieal  Analysis,  By  Db.  0.  Behioius  Fbe- 
BENius.  Seventb  Edition.  Edited  by  Abthub  Yacheb. 
London  :  John  Churchill  &  Sons.     1870. 

Quantiiaiive  Chemical  ÂnaJyiis.  By  Db.  C.  Bemioius  Fbe- 
SENirs.  Fiftb  Edition.  Edited  by  Abtbvb  Yacheb.  London  : 
John  Churchill  à  Sons.     1870. 

WE  doubt  very  mncb  that  an  Englisb  obemist  will  be 
found  in  the  présent  state  of  things  who  can  write  a 
work  on  cbemical  analysis  eqnalling,  both  in  exactness 
and  minuteness  of  détail  and  in  tbe  originality  of  its  con- 
tents, that  wbich  can  be  written  by  a  German.  At  least  in 
Germany  we  find  chemists  who  are  both  able  and  willing  to 
dévote  a  lifetime  to  the  developing  and  perfeoting  prooesses  for 
the  détection  and  quantitative  estimation  of  substances,  and 
are  not  very  likely  to  find  suoh  men  in  England.  We  are  led 
to  express  tbis  opinion  by  baving  before  us  tbe  new  Englisb 
éditions  of  tbe  two  volumes  of  Fresenius  on  Chemical  Analysis, 
The  Wiesbaden  professor  is  a  pre-eminent  instance  of  one  who 
bas  devoted  a  lifetime  to  the  object  we  bave  indicated.  He 
bas  raised  in  tbese  works  monuments  to  tbe  vast  assistance  he 
bas  afforded  to  other  chemists  in  tbeir  labours,  wbich  will 
remain  long  after  bim,  but  wbich  can  never  bring  bim  that 
renown  that  an  equal  application  of  bis  abilities  and  time  to 
other  branches  of  bis  science  would  bave  done. 

The  treatiaea  on  Qualitative  and  Quantitative  Analysis  by 
Fresenius  bave  for  a  great  number  of  y  ears  been  familiar  to 
Englisk  students  and  teacbers  of  chemistry  in  tbe  excellent 
translations  of  Mr.  Lloyd  BuHock.  They  are  now  given  to  us 
by  the  bands  of  Mr.  Arthur  Yacher,  who  bas  not  merely  repro- 
duoed  tbe  substance  of  them,  but  bas  freely  availed  bimself  of 
bis  editorial  capacity  to  make  suoh  modifications  as  be  deemed 
improveroents  in  them. 

We  cannot  epitomize  more  briefly  tban  tbe  editor  bas  done 
the  dififerences  between  tbe  sixtb  édition  of  the  Quàlitaiive 
Analysis  and  the  sevenib  : — 

"  Several  improvements,  neceesitateâ  by  tbe  progress  of  âisoovery, 
bave  been  introdnced  by  tbe  anthor  ;  and  I  bave  spepially  striven  to 
meet  tbe  wants  of  Englisb  students.  Tbe  language  bas  been  con- 
densed,  tbe  notation  and  nomenclature  bave  been  modemized,  tbe 
arrangement  bas  been  simplified.  Tbe  considération  of  rare  inorganio 
bodies  and  of  organio  bodies  bas  been  def  erred  to  tbe  latter  part  of  tbe 
volume,  wbere  a  seotipn  bas  been  devoted  to  eaob,    Tbe  grouping  of 


tbe  metals  bas  been  barmonized  witb  the  course  of  analysis.  Tbe 
courte  of  analysis  bas  been  simplified  in  description,  and  the  pre- 
liminary  examination  bas  been  cnrtailed.  Analytical  tables  bave  been 
added  at  the  end,  wbicb  inolade  the  preliminary  examination  and  the 
détection  of  metals  in  soluble  mixtures." 

Tbe  improvement  is  material  in  the  arrangement  for  the 
analysis  of  mixtures  of  salts,  most  of  tbe  tiresome  refei'ences  to 
other  pages  baving  been  avoided. 

Tbe  section  on  tbe  détection  of  tbe  alkaloids  continues  to  be 
an  extremely  valuable  part  of  tbe  work. 

Turning  now  to  tbe  Quantitative  Analysis,  we  find  that  Mr. 
Yacber  bas  been  very  busy  indeed  witb  the  prnning  knife.  He 
bas,  in  fact,  eut  it  down  in  the  fiftb  édition  to  balf  what  it  waa 
in  the  fourth  édition.  Tbis  act  bas  our  entire  disapproval.  A 
treatise  on  quantitative  analysis,  if  well  arranged  and  com- 
posed  of  processes  tested  by  its  anthor — and  such  is  that  of 
Fresenius — cannot  be  too  full  in  its  détails.  It  is  not  intended 
for  systematic  study,  except  at  tbe  laboratory  bench,  and  there 
every  suggestion  for  the  accu  rate  exécution  of  a  cbemical 
opération  is  welcome,  and  likely  to  save  tbe  disappointment  of 
getting  unsatisfactory  résulta  after  tbe  performance  of  tedious 
opérations.  Mr.  Yacber  bas  omitted  many  quantitative 
metbods  and  innumerable  reminders  and  précautions  in  the 
exécution  of  those  retained,  and  in  doing  so  be  bas  greatly 
lessened  tbe  value  of  tbe  work.  If,  bowever,  we  suffer  by  bis 
editorial  zeal  in  one  direction,  we  gain  in  another  ;  and  in  what 
we  bave  presented  to  us  in  tbe  présent  édition,  tbe  improve- 
ments  and  additions  are  not  few.  We  trust  that  in  tbe  sixth 
édition  we  shall  see  a  tendency  to  restoration  and  préservation 
of  what  is  good  in  tbe  expérience  of  chemists,  rather  tban  one 
of  élimination  and  destruction.  We  would  also  ask  for  a 
retorn  to  tbe  much  more  convenient  page  beadings  in  tbe 
previouB  éditions  of  both  the  Qualitative  and  Quantitative 
treatises  ;  and  further,  for  more  detailed  "  contents  "  and 
indexes. 

Notes  for  Sitidents  in  Chetnistry  ;  heing  a  SyUahus  of 
Chemistry  and  Practi4ial  Chemistry.  Compiled  from  the 
Manuals  of  Gmelin,  Miller,  Fownes,  Berzelius,  Naquet,  Ger- 
hardt,  Oorup-Besanez,  Sfc.  By  Albert  J.  Bebnays,  Ph.D., 
F.O.S.,  Professor  of  Chemistry  and  Practical  Chemistry 
at  St.  Thomas's  Hospital.  Fiftb  Edition.  London  :  John 
Churchill  &  Sons.     1870. 

PEOFESSOB  BEBNAYS  bas  performed  for  one  in  bis  posi- 
tion a  very  humble  labour.  He  bas  compiled  a  note-book  for 
students,  from  the  ''manuals*'  issued  by  other  chemists  in  similar 
professional  positions  to  bimself.  For  our  own  part,  we  wish  he 
bad  spent  tbe  time  he  must  bave  devoted  to  tbis  labour  to  some- 
tbingmore  bénéficiai  to  tbe  interests  of  tbe  science  be  professes, 
and  more  serviceable  to  tbe  student.  Some  persons  believe  in 
tbe  usefolness  of  such  a  book  as  tbis,  as  rendering  note-taking 
by  tbe  student  unnecessary.  Witb  tbese  we  cannot  agrée.  Few 
would  say  that  a  student  could  learn  chemistry  îtom  such  notes 
alone  :  to  be  useful,  it  is  admitted  they  must  be  readiu  connec- 
tion witb  attendance  on  a  course  of  lectures,  or  at  least  witb  the 
reading  of  fully  written  works  on  tbe  subject.  But  wben  thas 
used  even,  we  are  more  tban  sceptical  as  to  tbeir  utility.  To 
acquire  anything  more  tban  a  verbal  knowledge  of  bis  subject, 
tbe  student  must  go  through  tbe  mental  prooess  of  taking  notes 
as  be  goes  along,  wbether  be  commits  them  to  paper  or  not 
He  must  think  as  be  listens  or  reads,  and  form  conceptions,  and 
foUow  ont  trains  of  reasoning.  In  doing  tbis,  be  takea  notes, 
and  to  supplément  the  imperfections  of  memory,  it  is  well  for 
bim  to  write  them  down  as  he  takes  them.  No  one  can  think 
for  bim,  and  therefore,  in  our  opinion,  no  one  oan  take  notes  for 
bim.  Teacbers,  and  text-book  writers,  can  assist  bis  étudies 
immensely,  by  fumisbing  bim  witb  a  methodical  summary 
of  tbe  leading  facts  and  doctrines  of  the  science,  but 
then  thèse  summaries  must  be  clearly  and  fully  written, 
and  complète  in  tbemselves.  Such  assistance  Noies  for 
Btudents  cannot  afford.     At  least  we  think  so,  and  for  the 
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reason  we  hâve  staied.  For  the  information  of  those  who 
think  otherwise,  we  mnst,  bowever,  say  something  as  to  tbe 
mérite  of  this  little  note-book  as  snch.  It  is  a  Tery  full  com- 
pilation, and  ezbibits  évidence  of  both  tbe  indnstry  and  tbe 
care  of  tbe  writer.  The  fiftb  édition  is  a  great  improvement 
of  tbe  fourtb.  Tbe  new  notation  and  nomenclature  are  now 
exclasively  nsed.  We  notice  additional  notes  in  apparently 
every  paragrapb  in  the  book,  and  a  close  révision  of  tbe  wbole. 
Tbe  matter  bas  been  subtracted  from  as  well  as  added  to,  bat 
still  tbe  work  is  considerably  enlarged.  We  bave  said  tbat  the 
aatbor  bas  performed  a  very  humble  labour;  we  will  now  add, 
tbat  be  bas  done  it  witbout  ostentation,  for  thougb  be  bas 
made  snob  nnmerons  emendations  and  additions  in  tbis  édition 
be  Diakes  no  mention  of  anytbing  be  bas  done  in  tbo 
préface  to  it,  tbe  first  édition,  by  tbe  way,  tbat  be  bas  treated  to 
a  préface  at  ail.  In  conclusion,  let  us  express  our  conviction 
tbat  Dr.  Bernays  bas  worked  earnestly  to  aid  tbe  student,  and 
onr  bope  tbat  bis  ezertions  receive  a  due  appréciation  from 
tbose  who  are  able  to  benefit  by  tbem. 
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It  il  diitinolly  to  b»  borne  in  mind  tbat  we  do  not,  hj  interting  leiten,  oonrej 
any  opinion  fATonr»ble  to  their  contents.  We  open  onr  colomni  to  ail,  without 
leaning  to  »nj  ;  and  thue  snpplj  %  channel  for  the  publication  of  opinions  of 
ail  ahades. 

No  notic^whatever  wUl  be  taken  of  anonymona  eommonioationt. 

We  eannot  nndertake  to  retam  rigected  commnnioationt. 


A  Meteorological  Phbnomenon. — From  G.  Dabwin. 

SiB,^A8  I  was  travelling  by  roU  on  Saturday  afternoon,  at  aboat 
half-past  four,  between  London-bridge  and  New  Cross  stations,  my 
attention  was  attracted  to  a  very  remarkable  appearanco  in  the  sky. 
The  Bun  was  at  the  time  very  near  to  the  horizon  and  was  hidden  by 
a  dense  wall  of  douds,  of  which  it  only  gilded  the  uppor  edge,  but  it 
was  shining  brightly  on  some  light  misty  douds,  which  were  floating 
high  aloft  between  the  bank  of  clouds  and  me. 

On  a  part  of  thèse  light  clouds  I  obaerved  a  kind  of  rainbow  ver- 
tically  above  the  sun,  and,  as  well  as  I  could  ostimate,  distant  from 
20**  to  25**  from  it.  This  rainbow  consisted  of  a  bright  spot,  with  two 
streamors  issuing  from  it,  which  were  indinod  to  eaoh  other  at  about 
90°,  or  a  little  moro,  and  pointed  away  from  the  son,  but  were  Bym- 
mefcrioaUy  arranged  with  respect  to  the  vertical  through  the  sun. 
The  most  acourato  description  which  I  can  give  of  the  shape  is  that  it 
formed  an  equilateral  hyperbola,  with  the  convoxity  towards  the  sun, 
and  the  major  axis  passing  through  it. 

The  bow  was  broader  than  the  ordinary  one,  but  the  edges  were 
very  undefined,  and,  exoept  in  the  bright  spot  (t.e.  the  vertex  of  the 
hyperbola)  the  colours  were  not  at  àll  bright.  This  appearance  only 
lasted  for  about  a  quarter  of  a  minute  from  the  time  at  which  my 
attention  was  first  attracted  to  it,  and  I  was  so  iutent  on  observîng 
the  form  that,  although  I  notioed  that  the  colours  were  nearly  those 
of  the  spectrum,  and  were  arranged  horizontally  at  the  vertex,  and  I 
think  ran  longitudinally  along  the  streamers,  and  not  transversely 
across  them,  I  did  not  notice  which  end  of  the  spectrum  was  towards 
the  sun.  The  appearance  died  away  gradually,  but  in  a  faintly  coloured 
spot  which  appeared  about  haJf  a  minute  afterwards  I  notioed  that 
the  red  was  towards  the  sun. 

The  bow  occupied  about  15°  of  the  heavens  from  the  extremity  of 
one  streamer  to  that  of  the  other.  My  first  impression  waa  that  it 
was  possibly  part  of  the  tertiary  rûnbow,  which  had  taken  this  pecu- 
liar  form  owing  to  the  shape  in  which  tbe  falling  drops  happened 
to  be  arranged  ;  but  in  that  case  the  colours  muât  hâve  been  plaoed 
transversely  on  the  streamers,  and  I  think  that  an  appearance  so 
remarkable  would  bave  infallibly  caught  my  attention.  I  conclude, 
however,  from  the  aooount  in  Young's  Natural  Philosophyf  yol.  i. 
p.  443,  of  coloured  halos  seen  in  northern  latitudes,  that  this  appear- 
ance must  bave  been  a  part  of  a  system  of  halos.  In  fig.  431,  pi.  xxix. 
there  is  a  picture  of  one  of  thèse  Systems,  and  part  of  this  somewhat 
resembles  what  I  saw. 

As  I  bave  never  oome  across  any  one  who  had  seen  such  a  thing,  X 
suppose  that  such  phenomena  are  rare  in  thèse  latitudes.  I  send  you 
this  account  thinking  that  it  may  be  interesting  to  your  readers. 

Tour  obedient  servant, 

Doum^  B0ckenham,  Feh,  7.  Gbobok  Dabwin. 


AusoBA  BoBEALis. — From  Thos.  G.  Eloes  and  John  J.  Hall. 

SiK, — On  the  evening  of  the  Ist  inst.  another  very  remarkable 
anrora  was  observed  hère.  The  first  indication  of  anytbing  unusual 
in  the  appearance  of  the  sky  was  notioed  shortly  after  7,  when  a 
phosphorescent  white  band,  about  6°  in  breadth,  oonld  be  traoed  from 
the  horizon  in  the  E.N.E.,  through  9  Ursœ  majoris  and  Cassiopeia, 
towards  the  west.  It  was  at  first  only  faintly  Inminous, 
but  rapidly  inoreased  in  brightness,  and  spanned  the  sky 
from  horizon  to  horizon  ;  it  then  assumed  the  curtain-like  aspect 
so  frequently  remarked  during  auroral  displaya  in  Northern  Scan- 
dinavia,  but  which,  I  believe,  is  rarely  observed  in  this  country  ;  at 
times  it  appeared  to  consist  of  well-defined  bars  of  light  parallel  to 
each  other,  and  directed  towards  the  northern  horizon.  This  band 
gradually  died  away,  but  waa  soon  foUowed  by  others  of  a  similar  cha- 
raoter  ;  at  7.43  a  fine  belt  of  light  passed  through  Aries  and  the 
square  of  Pegasus  to  the  western  horizon  :  it  changed  its  form  very 
rapidly,  became  contorted,  and  drifted  towards  the  south. 

Fainter  bands  were  observed  at  intervals  until  9.  No  appearance 
of  auroial  light  above  the  northern  horizon  was  notioed  till  about  7.30, 
when  a  glow  was  seen  which  gradually  deepened  and  remained  visible 
tiU  nearly  10. 

Between  8  and  9  I  examined  the  light  of  this  glow  with  the 
spectroscope,  and  saw  one  broad  and  tolerably  bright  Une  in  the 
yellow,  and  very  f aii^t  traoes  of  light  towards  the  more  refrangible  end 
of  the  spectrum.  I  am,  Sir,  your  pbedient  servant, 

Bedford^  Feh.  4.  Thos.  G.  Eloeb, 
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Sir, — A  rerj  beautiful  anrora  waa  obienred  hère  on  the  eyening  of 
Tuesday,  the  Ist  inat.,  although  hj  no  meane  fally  deTeloped  dnring 
my  observation,  and  of  comparatiyely  ehort  dnration.  From  estima- 
tion I  ahonld  say  ite  position  waa  from  25**  to  30°  sonth  of  the  zénith, 
stretohing  for  a  considérable  distance  from  E.  to  "W.  I  am  informed 
by  a  friend  at  the  Eew  Obaervatory  (Biohmond),  that  the  photographie 
trace  from  the  self-recording  magnetograph  showed  considérable  agita- 
tion of  the  maguetio  needle.  Toor  obedient  serrant, 

8t.  Mam/s  OrovCf  Richmond,  iSfurrw/,  Feb,  7.         John  J.  Hall. 


The  Chais  of  Botant  in  thb  Botal  Collège  of  Science, 

Dublin. 

SiB, — ^As  the  inTOstigation  of  science  is  necessarily  the  pnrsnit  of 
trnth,  y  ou  will  be  glad  to  haye  the  foUowing  corrections  and  annota- 
tions on  yonr  article  on  the  aboyé  snbject  in  the  last  nomber  of  yoar 
journal. 

1.  The  Chair  of  Botany  in  the  Collège  of  Science  has  a  yearly  en- 
dowment  of  ^6200. 

2.  Ton  correctly  giye  the  history  of  the  récent  appointments.  Both 
chairs  held  by  Dr.  Dickson  became  yacant  on  his  sucoeeding  Professer 
Walker-Amott  at  Glasgow.  The  yacancy  first  filled  np  was  that  at 
Stephen's  Oreen,  by  the  appointment  of  Frofessor  WyyÛle  Thompson 
by  the  anthorities  at  Kensington.  Some  time  after,  when  the  Board 
of  Trinity  Collège  proceeded  to  fill  np  their  yaoanoy,  they  appointed  a 
distlngnished  alnmnns  of  their  own  collège,  and  rejected  the  oocnpier 
of  the  St^hen's  Green  chair.  Therenpon  Professer  Thompson  re 
tnmed  to  his  chair  at  Belfast,  whioh  he  had  not  resigned,  and  gaye  np 
his  appointment  at  Dublin.  The  South  Kensington  anthorities,  in 
dealing  with  the  vacanoy  thus  oreated,  oonfirmed  the  action  of  the 
Board  of  Trinity  Collège  in  separating  the  chairs.  It  is  thus  obvions 
that  your  complaint  should  be  direoted  against  the  anthorities  in 
Dublin,  and  not  thoae  in  London.  1  hâve  no  donbt  that  the  eleotors 
of  Trinity  Collège  can  défend  their  action  ;  and  indeed  it  is  obvions 
that  there  is  room  for  considérable  différence  of  opinion  as  to  the  pro- 
priety  of  nniting  the  ohairs. 

3.  If  you  reoall  Mr.  Dyer's  contribntiona  to  botanioal  science,  yon 
will,  I  am  sure,  acknowledge  him  to  be  a  "  distinguished,"  as  well  as 
an  **  industrions  "  botanist. 

He  is,  with  Dr.  Trimen,  ooi^oint  anthor  of  the  Flora  of  Middleaex,  a 
work  universally  aoknowledged  to  be  a  deoided  advanoe  on  any  pnb- 
liahed  Connty  Flora. 

With  Professer  Chnroh,  he  has  edited  an  Axnerioan  work,  How  Crops. 
Qrow  ;  or,  rather,  he  has  re-written  the  Botanioal  portion  of  the  work, 
as  a  comparison  of  the  American  and  English  éditions  show.  This 
work,  as  far  as  its  soope  permits,  qontains  the  most  récent  and  satis- 
faotory  exposition  of  physiological  botany  to  be  found  in  the  English 
language. 

He  has  translated  an  important  memoir,  by  Mignel,  on  the  Structure 
of  the  Seed  in  CyoadesB,  and  has  added  to  the  published  translation 
many  valuable  critical  notes. 

The  smallor  notices  which  he  has  published  equally  testify  to  his 
ability,  and  more  than  justify  his  appointment  to  the  Chair  of  Botany 
in  Dublin.  I  am,  à<^.,  F.L.S. 


The  Bbocken  of  the  Hikalata. 

SiB, — A  short  time  ago  I  learnt  that,  in  a  certain  part  of  the  Hima- 
laya Chain  (I  cannot  remember  the  exact  name  of  the  district),  the 
phenomenon  of  the  Brocken — the  Brocicengespenst — of  the  Harz 
Mountains  is  repeated  with  the  addition  of  a  halo,  or  rather  a 
prismatic-coloured  ring,  completely  snrrounding  the  reflected  image  ; 
and  still  further,  that  each  individual  sees  his  own  reflection,  while 
that  of  his  companious  is  barely  detected.  Is  not  the  former  faot  a 
singular  one  P  and  on  what  physical  conditions  can  it  be  satisf actorily 
explained  P  With  regard  to  the  latter  point,  I  hâve  never  heard  snch 
to  be  the  case  on  the  Brocken.  J.  B. 


Pbbiodicitt  of  Solab  Spotb. — From  B.  A.  Pboctob,  B.A.,  F.B.A.S. 

SiB, — ^I  cannot,  on  aoconnt  of  Mr.  Elvins'  kind  expressions  regarding 
myself,  withdraw  my  prétest  against  the  tone  of  his  last  communica- 
tion. In  that  communication  (unwittingly  I  donbt  not)  he  did  commit 
the  grave  offence  against  sdentific  morality  of  presenting  fanoies  as 
established  faots.  I  hold  the  spread  of  true  knowledge  to  be  so  im- 
portant, that  I  make  a  rule  of  commenting  in  very  definite  terme  of 
conduct  of  this  sort.  I  shonld  hâve  donc  the  same  even  thongh  I  had 
thought  his  opinions  correct.  No  man  has  a  right  to  describe  opinions 
in  terme  applicable  only  to  established  faots. 

As  regards  this  part  of  my  letter,  then,  there  is  nothing  I  can 
withdraw.    It  appears,  however,  that  I  was  wrong  in  deecribing  Mr. 


Elvins'  theory  as  "  vague  guess-work."  It  has  been  "  the  resuit  of 
years  of  patient  toil."  My  excuse  must  be  that  no  one  oould  hâve 
suspeoted  this. 

Mr.  Elvins*  theory  of  cornets  exhibits  such  amazing  oonoeptions  re- 
specting  the  laws  of  motion  that  I  fear  I  shall  hardly  oonvinoe  him  of 
the  yet  more  astounding  absurdity  of  his  explanation  of  the  solar-spot 
period.  Let  me  try,  however.  Passing  over  a  number  of  other  diffi- 
oulties,  each  absolutely  insuperable,  save  by  ignoring  the  moat  obvions 
faots,  I  wonld  ask  him  why  the  Novembeîr  meteors  should  drop  into 
the  snn.  They  do  not  come  within  89,000,000  miles  of  him  if  they 
travel  in  the  orbit  oaloulated  by  Oppolser  for  Tempel's  oomet,  nor  with- 
in 90,000,000  miles  of  him  if  Adama's  eatimate  of  their  orbit  is 
correct.  So  that  they  are  about  as  likely  to  drop  into  the  snn  as  the 
earth  is — or  even  less,  since  they  travel  far  more  swifUy  past  their 
perihelion  than  the  earth  travels  in  her  orbit. 

When  Mr.  Elvins  has  shownwhythe  November  meteors  shonld  leavo 
the  orbit  assigned  them  by  astronomers,  in  order  to  leap  over  the  tre- 
mendous  gap  ceparating  their  perihelion  from  the  snn,  it  will  betime 
to  dwell  on  other  and  equally  egregious  absurdities  in  his  theory. 

Surely  the  difficultiea  Mr.  Elvins  has  had  to  oontend  against — of 
which  he  says  I  **  can  form  no  idea  *'— Hsan  be  no  other  than  the  powerfnl 
array  of  faots  aoross  which  he  has  pushed  both  his  theory  of  cornets 
and  his  views  as  to  the  cause  of  the  solar-spot  period. 

Yours  faithfully, 

Feh,  3.  BiCHABD  A.  Proctor. 


"What  about  thb  Mammalian  JawP" — From 
T.  P.  Babkab,  F.G.S. 

SiB, — In  an  editorial  note  appended  to  a  oommnnioation  of  mine 
which  appeara  on  page  73,  vol.  iii.,  Scientific  Opinion,  you  remark 
"  If  it  were  not  exoeeding  our  task  as  éditer,  we  wonld  expresb  a  hope 
that  Mr.  Barkas  wonld  prolong  his  reaearohes  on  each  spécimen.  He 
is  always  telling  us  of  new  diacoveries,  but  he  seldom  tells  ua  of  any- 
thing  completely.    What  about  the  mammalian  jaw  P  " 

With  ail  déférence  to  your  opinion,  Mr.  Editer,  it  seems  to  me  that 
the  beat  course  to  adopt  in  bringing  before  the  scientifio  world  a 
description  of  discoveries  in  any  depi^tment  of  palœontology  is,  first, 
to  introduee  faotif,  and  then,  when  faots  hâve  become  snfficiently 
numerous,  deduee  inferenoes.  The  greatest  error  into  which  any 
investigator  into  coal-meaaure  palœontology  oould  fall,  would  be  that 
of  drawing  large  inferenoes  from  very  limited  promises.  The  truly 
Baconian,  and  ionly  safo  method,  is,  in  the  first  place,  to  aooumnlate 
weU-asoertained  faots,  and,  so  far  as  coal-measure  fauna  are  oon- 
oemed,  faots  are  just  the  thinga  we  most  require.  That  will  be  évident 
when  we  learn  that  the  majorityof  the  f ossil  speoimens  obtained  from 
the  Northumberland  and  other  ooal-measures  are  obtained  in  a  frag- 
montary  condition,  and  that  nearly  ail  the  coal-measore  fishes  of 
whioh  we  hâve  anything  like  complète  descriptions  are  Platysomus, 
Cœlacanthus,  Acrolei>is,  Palœoniscus,  Acanthodes,  Pygopterus,  Am- 
phioentrum,  Bhizodopsis,  and  Megalichthys,  and  the  approximately 
complète  knowledge  we  hâve  respecting  them  has  been,  to  a  large  ex- 
tent,  derived  from  speoimens  obtained  in  the  Permian  and  other* 
strata,  rather  than  from  speoimens  obtained  from  the  true  ooal- 
measures. 

As  an  illustration  of  the  incomplète  knowledge  possessed  regarding 
moderately  well-known  coal-measure  gênera,  I  may  state  that  little, 
perhaps  nothing,  is  known  of  the  genus  Ctenaoanthus,  except  that  the 
fishes  possessed  curiously-formed  spines  ;  of  Orthooanthus  and  Lepta- 
oanthns  the  spines  alone  are  known,  and  the  gênera  dérive  their 
names  from  the  charaoters  of  their  spines  ;  muoh  obscurity  yet  resta 
upon  Gyracanthus,  a  cartilaginous  fish,  the  spines  of  whioh  are  in 
almost  every  muséum  ;  and  whether  it  had  or  had  not  teeth  is  not  yet 
oertainly  established.  Similar  obscurity  yet  reste  npon  Pleuracanthus, 
the  spines  of  which  are  common  in  our  ooal-measures.  The  teeth  of 
Diplodus  are  supposed  to  belong  to  fishes  which  possessed  the  spines 
of  Plenracanthus,  but  of  that  there  is  no  absolute  certainty.  The 
teeth  of  Cladodus  are  at  présent  ascribed  to  two  very  différent  fishes, 
Gyracanthus  and  Ctenaoanthus.  Of  Strepsodus  nothing  is  conolusively 
known  beyond  the  peouliar  uharaoter  of  its  teeth. 

The  forme  or  character  of  the  fishes  whioh  hâve  teeth  known  as 
Poecilodus  and  Pleurodus  are  unknown.  Climaxodns  may  be  a  Bay  or 
a  Cestraoiont,  the  matter  is  as  yet  quite  uncertain,  as  a  moderatelj 
complète  group  of  the  teeth  has  not  yet  been  found.  The  teeth 
known  as  Ceratodus  may  probably  belong  to  Ctenodus,  the  generio 
distinction  being  far  from  established,  and  recognized  faots  point  in 
an  opposite  direction.  Ctenoptychius  is  probably  a  tooth,  but,  so  far 
as  I  am  aware,  the  supposed  teeth  hâve  never  been  found  in  situ  on 
the  jaw  ;  they  vary  much  in  character,  some  having  but  five  dentionla- 
tiens,  and  a  newly-disoovered  spécimen  now  before  me  possesses  sixty- 
six  dentioular  ridges.  Upon  nearly  ail  the  fishes  knovm  to  belong  to 
the  coal  period  much  obsoority  prevails,  except  those  on  the  list  first 
enumerated,   and  respecting  them  muoh  information  has  yet  to  be 


Feb.  9,  1870.] 


SCIENTIPIO    OPINION. 


161 


obtained  before  oar  knowledge  of  them  oon  be  reoognised  as  spprozi- 
mafcely  oomplete. 

Of  the  reptiles  of  the  ooal  period  less  is  known  than  of  the  fishes, 
and  to  8o  slight  an  extent  bas  tbe  investigation  of  tbe  reptiles  of  tbe 
Carboniferous  era  been  prosecated  that  no  work  on  tbe  sabjeot  at 
présent  exists.  The  information  whieh  bas  been  obtained  is  scattered 
throagboat  yarions  sériais  ;  some  of  the  cbief  mnsenms  in  the  king- 
dom  contain  but  a  limited  number  of  spécimens  of  Palasosoio  reptiles, 
and  from  other  large  mnsenms  they  are  entirely  absent. 

The  latter  statement  is  amply  yerified  in  the  préface  to  the  Index  to 
the  Fossil  Remains  of  Aves,  OrnitJtosauriay  and  Beptilia  contained  in 
the  Woodioardian  Muséum  of  the  University  of  Cambridge.  The  vénér- 
able Dr.  Sedgwiok,  on  p.  vi.  of  bis  prefatory  notes,  says  "  of  palœozoio 
reptiles  we  do  not  possess  one  single  British  spécimen." 

Witb  thèse  faots  before  ns  I  think  yon  and  your  readers  will  pro- 
bably  agrée  that  I  bave  some  jastification  in  detailing  isolated  palœon- 
tologioal  faots  withont  basing  npon  them  merely  hypothetioal  infer- 
ences,  so  long  as  for  the  moat  part  more  fragments  of  fishes  and 
reptiles  oome  into  my  possession. 

Hasty  généralisation  is  far  more  reprehensible  than  is  the  lower 
labour  of  trnthfully  presenting  détails,  and,  besides,  the  présentation  of 
Bach  détails,  especially  when  the  spécimens  desoribed  are  freely  at  the 
service  of  any  palœontologist,  will  afford  investigators  in  onr  own  or 
other  coalfields,  the  means  of  oomparing  the  spécimens  they  find 
witb  tbose  that  bave  been  found  elsewhere,  and  by  suoh  oomparison 
muob  reqnired  information  may  eventually  be  obtained. 

Taking  Strophodus  as  an  illustration,  several  teeth  that  hâve  been 
ascribed  to  varions  species  of  that  genns  bave  by  tbe  disoovery  of  the 
complète  oral  armature  of  Stropbodus  been  proved  to  belong  to  one  fisb, 
and  what  were  previously  reoognized  as  many  species,  bave  had  to  be 
discarded  from  the  records  of  science.  Ton  will,  I  trust,  Mr.  Editor, 
now  see  that  it  is  practioally  impossible  to  describe  many  coal-measure 
fishes  completely,  and  if  I  dearly  describe  the  new  spécimens  that  are 
found,  I  at  least  inorease  the  knowledge  of  détails  npon  whiob  the  super- 
structure of  true  science  will  bave  to  be  built. 

Yon  iisk  "  What  abont  the  mammalian  jaw  ?  " 

The  mammalian  jaw  is  yet  in  my  x>os8ession  ;  it  is  the  only  jaw  of  the 
kind  I  hâve  yet  found  or  seen,  and  I  believe  it  is  the  only  jaw  of  the 
kind  that  bas  been  found  or  seen.  The  cabinet  of  Mr.  Ward,  of 
Longton,  is  rioh  in  jaws  of  fishes  and  reptiles,  but  nothing  Uke  the 
snpposed  mammal  jaw  is  in  bis  possession  ;  and  the  same  is  true  of  the 
collections  possessed  by  Messrs.  Sim,  Taylor,  and  Campbell,  of  West 
Cramlington.  The  jaws  of  Acanthodopsis  bave  been  referred  to  as 
being  aimilar  to  the  unique  jaw  in  my  possession,  but  in  reality  it  bears 
no  resemblanoe  to  the  jaws  of  that  little  understood  fish.  The  upper 
jaws  of  Amphicentrum  more  closely  resemble  it,  but  the  contrast  is  so 
marked  that  tbe  most  oasual  observer  can  reoognize  the  différence  be- 
tween  tbem.  Wbatever  the  jaw  is,  it  Isevidently  unlike  ail  that  bave 
yet  been  desoribed,  and  I  believe  ail  that  bave  been  disoovered.  The 
jaw  bas  been  seen  by  several  gentlemen  eminent  in  palœontology,  and 
witb  one  exception  they  aclmowledged  that  it  présents  mammalian 
cbaracteristios^  It  has  not  yet  been  seen  by  any  palsBontologist  wbo 
makes  comparative  odontology  a  speoiality,  but  I  trust,  on  an  early  oc- 
casion, to  bave  an  opi>ortunity  of  submitting  tbe  spécimen  to  one  or 
more  of  tbe  best  odontologists  in  the  kingdom,  and  wbatever  their 
opinions,  whether  for  or  against  the  conclusions  at  wbicb  I  bave  pro- 
visionally  arrived  respeoting  tbe  fossil,  your  readera  sbaU  be  made 
aociuainted  witb  tbem.  I  am  merely  désirons  of  asoertaining  trutb, 
not  of  Bupporting  an  assumed  infallibility,  wbicb  I  neither  olaim  for 
myself  nor  am  prepared  to  allow  to  otbers. 

I  am  yours  obediently, 

Newcastle'On-Tyne.  T.  P.  Babxas,  F.G.S. 


£HA8CT7LATf0M  IN  ANIMALS. — From  IiAWSOM  TaIT. 

Sis,— Would  yon  allow  me,  througb  your  colnmns,  to  request 
urgently  tbat  any  one  who  may  be  in  x>ossession  of  faots,  well  antben- 
ticated,  bearing  on  this  subjeot  will  record  tbem  ?  It  is  scarcely  pos- 
sible to  exaggerate  the  importance  of  sncb  a  faot  witb  regard  to  many 
questions  now  at  issue.  For  instance,  what  a  valuable  fact  it  would 
be  for  Darwin  ! 

May  I  snggost  that  correspondents  give  their  names  and  addresses? 
becaose,  otherwise,  their  contributions  may  be  altogether  valneless. 

Wakejield^  Feb,  3.  I  am,  &c.,  Lawson  Tait. 


Négative  Evidence  in  GsoLoaY. 

Sia, — ^Your  correspondent  "  A  Young  Beginner  "  has  omployed  bis 
time  and  opportnnities  well,  and  has  no  doubt  read  muob  and  oaref ully. 
He  has  forcibly  oxpressed,  by  ample  quotations  from  recognized  au- 
thorities,  the  case  of  that  school  of  geologists  who  (unfortunately  as 
I  think  for  tbe  progress  of  science)  bave  allowed  absence  of  knowledge 
to  take  tho  plaoe  of  knowledge.    Ail  the  arguments  and  opinions 


addnced  by  your  correspondent  were  long  ago  bronght  forward  to 
prove  that  the  human  race  was  of  récent  introduction,  that  mammals 
and  birds  were  tertiary  only,  that  reptiles  did  not  exist  doring  the 
palœozoio  period,  that  fishes  commenced  witb  the  carboniferous 
séries,  and  that  none  but  animais  of  low  organisation  lived  during 
the  earliest  fossiliferous  deposit.  Each  assumption  has  in  turn  been 
disproved  by  facts,  but  the  old  feeling  remains  :  We  bave,  then,  not 
found  them  ;  therefore  they  are  not  to  be  found. 

Allow  me  to  point  ont  to  your  correspondent,  and  to  your  readers 
interested  in  this  question,  tbat  tbe  spaoe  occnpied  by  palasozoic  rocks 
on  the  présent  surface  of  exposed  land  is  exoeedingly  small  in  com- 
parison  witb  the  earth's  surface,  and  that  tbe  looalities  hitherto 
examined  sucoessfully  for  fossils  bear  no  large  proportion,  even  to  this 
area.  So  large  a  part  of  the  earth's  surface  is  now  witbdrawn  from 
the  possibility  of  receiving  more  than  accidentai  indications  of  tbe 
characteristic  inhabitants  of  tbe  land,  tbat  if  the  présent  land  were 
submerged,  and  the  sea  bottom  raised  into  land  over  the  whole  eartb, 
the  chances  of  discovering  sucb  indications  would  be  infinitely  small. 
The  same  argument  appUes  to  tbe  littoral  and  shallow  water  as  to 
tbose  found  in  deep  sea,  for  thèse,  in  most  cases,  would  be  almost 
barren,  or  would  only  contain  remains  of  marine  organisms.  Sbores 
and  slutllow  water  are  not  necessarily  connected  with  inhabited  land. 
The  mère  fact  that  we  bave  found  in  the  middie  of  the  Oolites,  in  one 
very  limited  deposit,  a  few  bones  of  minute  quadrupeds^  nowhere 
repeated  in  the  vast  and  rich  areas  of  secondary  fossiliferous  rock,  is 
of  itself  proof  of  the  rarity  of  the  conservation  of  sucb  fossils.  No 
rock  is  more  promising  in  this  respect  tban  the  Stonesfield  slate.  We 
know  that  the  conditions  were  in  tbe  bighest  degree  favourable  for 
receiving  and  retaining  remains  of  land  animais  :  we  know  that  sucb 
animais  were  présent  not  far  off.  And  yet  no  bone  of  mammal,  and 
only  one  fragment  of  a  warm-blooded  animal  of  any  kind,  bas  been 
found  in  them. 

In  spite,  then,  of  high  anthority,  and  in  opposition  to  the  craving 
for  généralisation,  so  natural  and  so  nseful  in  its  way,  I  hold  tbat  it 
is  more  logioal  and  more  pbilosophical  to  be  oautious  and  wait  for 
faots,  than  draw  conclusions  from  ignorance.  I  neither  affirm  nor  deny 
that  the  Eozoôn  was  the  first  animal,  and  the  Lower  Laurentian  rocks 
tbe  first  fossiliferous  deposits  ;  but  I  do  say  that,  on  the  one  hand,  I  am 
a  little  ashamed  of  the  number  of  protos  and  eos  and  palœos  that  I  find 
in  geologiôal  nomenclature  ;  and  that,  on  the  other  hand,  an  admission 
of  there  being  still  somethine  more  to  be  learnt  about  tbe  earth's 
early  bistory  is  one  tbat  none  of  ns  need  be  ashamed  of . 

An  Old  Staqbb. 
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Secretariei  of  SocietiM  will  obfin  n»  by  regnlsrly  forwarding  "Abttracta  of 
Prooeedingi;  "  and  they  would  do  moch  to  «nhaooe  the  întereit  aod  lacooai 
of  their  meetinga  if  they  woxdd enable  ub  to  pabliah  in  anticipation  "notices 
of  papen  to  be  rééd."  «__^««. 

BOYAL  SOCIETY. 

Thubsdat,  Januaby  27th. — The  following  paper  was  read: — 
**  Observations  on,  the  Température  of  the  Strata  taken  during  the 
sinking  of  the  Rose  Bridge  CoUiery,  Wigan,  Lancasbire,  1868-69," 
by  Edward  Hull,  MJL.,  F.B.S.,  Direotor  of  the  Geological  Survey  of 
Ireland. — In  an  elaborate  paper  by  Mr.  W.  Hopkins,  entitled  "  Expéri- 
mental Besearcbes  on  the  Condnctive  Powers  of  varions  Substances," 
pnblisbed  in  the  Pbilosophical  Transactions  for  1857,  an  account  is 
given  of  a  séries  of  expérimente  made  under  the  gênerai  supervision 
of  Mr.  Hopkins,  F.B.S.,  himself,  and  Mr.  W.  Fairbaim,  F.B.S.,  during 
the  sinking  of  tiie  AsUey  Pit  of  Dukenfield  OoUiery,  in  Cheshire.^ 
At  tho  time  this  paper  was  written,  tbe  depth  attained  was  only  a 
little  more  tban  1,400  ft.  ;  and  the  rate  of  inorease  between  tbe 
depths  of  700  ft.  and  1,380  ft.  was  found  to  be  l"*  F.  for  about  65  ft. 
Thèse  observations  were  subsequently  continued  until  tbe  pits 
had  attained  their  fnll  depth  of  717  yards  from  the  surface.  The  last 
observation  made  was  lu  the  sbale  overlying  the  coal-seam,  known  as 
tbe  "  Black  Mine,"  wbicb  it  was  the  object  of  the  proprietor,  Mr. 
Astloy,  to  reach,  and  the  température  was  found  to  be  75"  F.  Assum- 
ing  tbe  "  stratum  of  constant  température,"  or,  as  it  is  also  called  by 
Hnmboldt,  "  tho  invariable  stratum,"  to  be  that  wbicb  was  reaohod 
at  16*5  feet  witb  a  température  of  51** F.,  the  total  inorease  of  tempéra- 
ture would  amonnt  to  24^  F.,  giving  as  tbe  rate  of  inorease  V  F.  for 
every  88*925  ft.    This  is  mnch  below  tbe  average  rate  of  inorease. 

During  a  part  of  the  period  above  referred  to  (from  1854-56) 
another  ooal-pit  waa  being  sunk  at  Wigan,  wbicb  roaobed  the  depth  of 
600  yards,  down  to  the  oelebrated  *<  Cannel  Mine."  At  this  pit  similar 


1  Tbe  enlire  aeriei  of  theee  iotereiting  obaerrationa  were  kiadly  rapphed  to  me 
by  Mr.  W.  ïairbairn,  and  are  paoUUiel  in  Th«  Ooai/UUt  ^f  QrtU  JtrUaim,  Snd 
edit.  p.  2M. 
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obBeirations  on  the  température  of  the  strata  were  made  very  oare- 
folly  by  the  manager,  Mr.  Bryham,  whioH  were  kindly  oommnnicated 
to  myself  for  pablication,  and  will  be  fonnd  in  my  work  on  the  Coal 
fields  of  Qreat  Britain.  The  nltimate  température  attained  in  this 
pit  at  the  depth  from  the  aorfaoe  of  600  yards  was  fonnd  to  be  72^  F.  ; 
and  assuming  the  inrariable  stratnm  to  be  the  same  as  that  at  Duken- 
field  Colliery,  the  resnlting  rate  of  increase  would  be  1°  F.  for  erery 
61*5  ft.,  whioh  accords  veiy  closely  with  the  resuit  obtalned  by  Pro- 
fesser Phillips,  F.B.S.,  atthe  Monkwearmonth  Colliery. 

Since  the  time  above  referred  to,  the  proprietor  of  the  Bose  Bridge 
Colliery,  Mr.  J.  Grant  Morris,  determined  to  carry  down  the  shafts 
from  the  "Cannel"  seam  to  the  "Arley"  seam  of  coal,  which  was 
known  to  lie  more  than  200  yards  below  it  ;  and  conseqnently,  in  the 
spring  of  1868,  préparations  were  oommenced  for  oarrying  ont  this 
Project.  In  the  inoredibly  short  time  of  one  year  and  two  months  the 
Arley  coal  was  stmok,  and  was  fonnd  to  be  of  good  thickness  and 
qnslity.  The  total  depth  reaohed  was  808  yards,  and  the  nltimate 
température  in  the  coal  itself  was  found  to  be  93^°  F.  The  manager 
of  the  colliery,  Mr.  Bryham,  sensible  of  the  raine  of  observations  on 
the  température  of  the  strata  at  such  nnusual  depths  (this  being  pro- 
bably  the  deepest  colliery  in  the  world,  certainly  in  Britain),  made  a 
séries  of  observations  with  as  much  care  as  the  circumstanoes  would 
admit,  und  has  entrusted  them  to  me  for  publication. 

The  mode  of  taking  the  observations  was  as  foUows  : — On  a  faveur- 
able  stratnm,  such  as  shale,  or  even  coal,  having  been  reached,  a  hole 
was  driUed  with  water  in  the  solid  strata  to  a  depth  of  one  yard  from 
the  bottom  of  the  pit.  A  thermometer  was  then  inserted  for  the 
space  of  thirty  minutes,  the  hole  having  been  sealed  and  made  air- 
tight  with  clay.  At  the  expiration  of  the  half-hour  the  thermometer 
was  taken  np  and  the  reading  noted. 

It  might  pOBsibly  be  objected  that  the  time  allowed  (thirty 
minutes)  was  insufficient  for  the  imbedding  of  the  thermometer,  and 
that  the  readings  are  liable  to  errer  from  this  cause.  I  feel  sure, 
however,  that  if  any  errer  has  arisen,  it  is  inappréciable,  and  does  net 
in  the  least  invalidate  the  gênerai  resuit.  In  faot  I  am  assured  by 
Mr.  Bryham  that,  from  actual  testing  on  several  occasions,  he  fonnd 
less  than  this  time  of  thirty  minutes  suffioient  fer  the  purpose  re- 
quired. 

While  the  températures  of  the  strata  were  being  measured,  obser- 
vations were  aise  oarried  en  pari  passu  on  thèse  of  the  open  pit 
ddring  the  descent.  Thèse  are  given  in  the  table  annexed.  By  a 
comparison  of  the  results  in  the  two  oolumns,  it  will  be  observed 
that  as  the  depth  increased  the  différences  between  the  corresponding 
températures  in  the  pit  and  the  strata  tended  to  augment  ;  in  other 
words,  the  température  of  the  strata  was  found  to  augment  more 
rapidly  than  that  of  the  open  pit. 

The  effects  of  the  high  température  and  pressure  en  the  strata  at 
the  depth  of  2,425  ft.  are,  as  I  am  informed  by  Mr.  Bryham,  making 
themselves  felt,  and  cause  an  increase  in  the  expense  both  of  labour 
and  timber  for  props.  This  colliery,  in  faot,  will  be  in  a  position  to 
put  to  the  test  our  views  and  spéculations  on  the  effeota  of  high  tem- 
pérature and  pressure  on  mining  opérations. 

In  order  to  obtain  the  average  rate  of  increase  of  beat,  as  shown  by 
the  expérimente  at  Bose  Bridge  Colliery,  we  may  assume  (in  the  absence 
of  direct  observation)  the  position  and  température  of  the  invariable 
stratum  to  be  50  ft.  from  the  surface  and  50°  F.,  which  is  probably 
nearly  the  mean  température  of  the  place.  With  thèse  data,  the  in- 
crease is  1*  F.  for  every  54*57  ft.,  which  approximates  to  that  obtalned 
by  Professer  Phillips  at  Monkwearmonth  of  1*  F.  for  about  every  60ft. 

If,  on  the  other  hand,  for  the  purpose  of  comparison,  we  adopt  the 
measurements  for  the  invai-iàble  stratum  as  obtained  at  Bukenfield, 
we  find  the  rate  of  increase  to  be  1°  F.  for  every  47*2  ft.,  as  against 
V  F.  for  every  83-2  ft.  in  the  case  of  Bukenfield  itself.  So  great  a 
discordance  in  the  results  is  remarkable,  and  is  net,  in  my  opinion, 
attributable  to  inacouracy  of  observation  in  making  the  experiments. 
On  the  other  hand,  I  may  venture  to  suggest  that  it  is  due,  at  least 
in  Bome  measure,  to  disaimilarity  in  the  position  and  inclination  of  the 
strata  in  oach  case.    Those  I  new  proceçd  to  point  eut. 

Position  o/  the  Strata  at  Rose  Bridge  and  Bukenfield  Collieries,-^ 
Bose  Bridge  Colliery  occupies  a  position  in  the  centre  of  a  gently 
sloping  trough,  where  the  beds  are  nearly  horizontal  ;  they  are  ter- 
minated  both  en  the  west  and  east  by  large  parallel  faults,  which  threw 
np  the  strata  en  either  side.  The  colliery  is  placed  in  what  is  known 
as  *'the  deep  belt." 

Dnkenfield  Colliery,  on  the  other  hand,  is  planted  upon  atrata 
which  are  highly  inclined.  The  beds  of  sandstone,  shale,  and  coal 
rise  and  crop  eut  to  the  eastward  at  angles  varying  from  30°  to  35**. 
New  I  think  we  may  assume  that  strata,  oonsisting  of  sandstones, 
shales,  clays,  and  coal  altemating  with  eaoh  other,  are  capable  of 
conducting  heat  more  rapidly  along  the  planes  of  bedding  tluûi  aoross 
them,  différent  kinds  of  rock  having,  as  Mr.  Hopkins's  experiments 
show,  différent  conducting-powers.  If  this  be  so,  we  hâve  an  évident 
reason  for  the  dissimilar  results  in  the  two  cases  before  us.  Assuming 
a  constant  supply  of  heat  from  the  interior  of  the  earth,  it  could  only 
esoape,  in  the  case  of  Bose  Bridge,  across  the  planes  of  bedding, 


meeting  in  its  progress  upwards  the  résistance  offered  by  strata  of ,  in 
each  case,  varying  conducting-powers.  On  the  other  hand,  in  the  case 
of  Dukenfield  the  internai  heat  could  travel  along  the  steeply  inclined 
strata  themselves,  and  ultimately  escape  along  the  outcrop  of  the 
beds. 

I  merely  effer  this  as  a  suggestion  explanatory  of  the  results  before 
us,  and  may  be  allowed  to  aidd  that  the  strata  at  Monkwearmouth 
Colliery,  the  thermometrical  observations  at  which  correspond  so 
closely  with  thbse  obtained  at  Bose  Bridge,  are  aise  in  a  position  net 
much  removed  from  the  horizontal,  which  is  some  évidence  in  oorro- 
boration  of  the  views  hère  offered. 

Thsbmometrical  Observations  at  Boss  Bbidoe  Oolliebt. 


Date. 


July,  1854   

Augnst,  1854  

May,  1858    

July,  1858    

May  18,  1868  

July  24,  1868 

Aprill9,  1869 

November  18, 1868 
February  22,  1869 
Maroh  12,  1869  ... 
April  17,  1869    ... 

May  8,  1869    

May  19, 1869  

July  8,  1869 

July  16,  1869  
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161 
188 
550 
600 
630 
665 
673 
700 
736 
748 
762 
774 
782 
801 
808 


Strata. 


Bine  shale  

Warrant  earth  

Blue  shale  

Warrant  earth  

"Baven"coal    

Linn  and  Weol  

"  Yard  coal  "  mine    

Strong  bine  métal 

Do.  

Shale  

Linn  and  Weol,  or  strong  shale 

Strong  shale  

Bine  métal 

Strong  blue  shale  

Coal  (Arley  mine) 
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64-5 


...  !66 
...  178 
...  '80 
73  '83 


75 

85 

76 

86 

t  76 

87 

'  76 

88^ 

77 

89 

78 

90-5 

80 

91-5 

79 

92 

79 

93 

79 
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Remarks.'-^AÏi  holes  vertical  in  solid  at  bottom  of  pit  drilled  with 
water  1  yard  deep,  and  thermometer  remained  in  hole  thirty  minutes 
and  made  air-tight  with  clay.  '^ 

Thursday,  February  8rd. — The  f oUowing  paper  was  read  : — "  Note 
on  an  Extension  of  the  Comparison  of  Magnetio  Distnrbanoes  with 
Magnetic  Effects  inferred  from  observed  Terrestrial  Galvanlo  Ourrents; 
and  Discussion  of  the  Magnetio  Effects  inferred  from  Galvanic  Our- 
rents on  days  of  tranquil  magnetism,''  by  G.  B.  Airy,  Astronomer  Boyal. 
— The  author,  after  referring  to  his  paper  in  the  Pkilosophical  Trans- 
actions for  1868,  on  the  Comparison  of  Magnetic  Disturbances  inferred 
from  Ghilvanio  Currents  recorded  by  the  Self-registering  Gkklvano- 
moters  of  the  Boyal  Observatory  of  Greenwich  with  the  Magnetic 
Disturbances  regisiered  by  the  Magnetometers,  on  17  days,  statea 
that  he  had  now  undert^en  the  examination  of  the  whole  of  the 
galvanic  currents  recorded  during  the  establishment  of  the  Croydon 
and  Dartford  wires  (from  1865,  April  1,  to  1867,  October  24).  Tho 
days  of  observation  were  divided  into  three  groupa  :  No.  1  containin^ 
days  of  considérable  magnetic  disturbanoe,  and  therein  inclnding  not 
only  the  17  days  above  mentioned,  but  also  36  additional  days  ;  No.  2 
containing  days  of  moderato  disturbanoe,  of  which  no  fnrther  use  was 
made  ;  and  No.  3  containing  the  days  of  tranquil  magnetism. 

The  comparisons  of  the  additionid  36  distnrbed  days  were  made  in 
the  same  manner  as  those  of  the  preceding  17  daya,  and  the  infer- 
encea  were  the  same.  The  résulte  were  shown  in  the  same  manner, 
by  comparison  of  curves,  which  were  exhibited  to  the  Society.  The 
pointa  moat  worthy  of  notice  are — ^that  the  gênerai  agreement  of  the 
strong  irregularities,  galvanic  and  magnetic,  is  very  close  ;  that  the 
galvanic  irregularities  usually  précède  the  magnetio,  in  time  ;  and  that 
the  nertherly  magnetio  foroe  appears  to  be  increased.  The  author 
remarks  that  no  records  appeared  open  to  doubt  as  regards  instru- 
mental errer,  except  those  of  western  deolins^ion  ;  and  to  remore  tliis 
he  had  compared  the  Greenwich  Curves  with  the  Kew  Cnrves,  and 
had  found  them  absolutely  identical. 

The  author  then  prooeeds  with  the  disoussion  of  the  Galvanic 
Cnrrent-Cnrves  on  days  of  tranquil  magnetism,  not  by  way  of  oom- 
parison  with  the  magnetic  curves,  but  for  independent  examination  of 
the  galvanic  laws.  The  method  was  explained  of  measuring  the  ordi- 
nates  and  Connecting  the  measures  into  expressions  for  magnetic  action, 
at  overy  heur,  and  grouping  the  measures  at  the  same  nominal  heur 
by  months,  and  taking  their  monthly  means  for  each  heur.  As  thèse 
exhibited  sensible  discordance,  they  were  smoothed  by  taking  the  means 
of  agacent  numbers,  taking  tiie  means  of  the  agacent  numbers  of  the 
new  séries,  and  se  on,  repeating  the  opération  six  times.  The  anthor 
explains  the  thoory  of  this  prooess,  and  the  way  in  which  it  tends  to 
dégrade  the  periodioal  terme  of  higher  orders.  He  then  explains  an 
easy  method  of  resolving  the  numbers  so  smoothed  into  periodioal 
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terms  reoniring  onoe  in  the  daj,  twiœ  in  the  day,  thrioe  in  tfae  day, 
ào.f  and  appliea  the  method  to  the  numbera  for  every  month. 

AVhen  thèse  qoantities  (which  from  month  to  month  are  perfeotly 
independent)  are  bronght  together  in  tables,  they  présent  saoh  an 
agieement,  with  graduai  change  accompanying  the  change  of  aeaaons, 
as  leaves  no  donbt  on  their  représentation  of  a  real  law  of  the  diurnal 
changea  of  the  galvanic  currents.  They  also  ekow  the  existence  of  a 
constant  tnrn  towards  the  north  (which  explains  the  apparent  increase 
of  force  to  the  north  observed  in  the  resolts  for  days  of  great  disturb- 
ance),  and  a  still  larger  force  towards  the  west  (which  also  ia  well 
marked  on  the  daya  of  great  distarbance).  No  light  is  obtained  on  the 
origin  of  thèse  terma,  but  they  appear  to  be  probably  pore  galYauic 
oGcidents,  depending  on  the  natare  of  the  earth-connectious. 

The  author  then  exhibits  in  carves  the  diurnal  inequalities  of  mag- 
netism  which  the  galranic  currents  must  produce.  The  form  generally 
consista  of  two  parallel  lobes,  making  with  the  magnetic  meridian  an 
angle  of  nearly  60**  from  the  north  towards  the  west.  The  greatest 
east'and-west  différence  of  ordinates,  in  the  month  of  April, is 000044 
of  total  horizontal  magnetic  force  ;  it  corresponds  in  the  hours  to 
whioh  those  ordinates  relate,  nearly  with  the  ordinary  diurnal  ine- 
qmUity.  But  it  is  much  smaller  than  the  ordinary  diurnal  inequality, 
aad  the  daily  law  of  tho  galvano-magnotic  inequality  differs  greatly 
from  that  of  diurnal  inequality.  For  the  greater  part,  thcrefore,  of 
diurnal  inequality  the  cause  is  yet  to  be  found. 

"On  the  FoBsil  Mammala  of  Australia.  P&rt  III.  Diprotodon  ÂuS' 
iraUsy  Owen,'*  byProf  .Owen,  F.E.S.,  &o. — In  thia  paper  the  author  com- 
munioatea  descriptions,  with  figures  of  the  f ossU  remains  at  his  command, 
of  Diprotodon  ÂxtstraZiSt  wbich  hâve  been  reoeived  from  yarioua  localities 
in  Australia,  since  the  first  announoement  of  the  genns,  fonnded  on  a 
fragment  of  lower  jaw  and  tusk,  described  and  figured  in  the  appendix 
to  Sir  Thos.  Mitchell'a  Three  Expéditions  int:>  the  Interior  of  Eastem 
Australia^  8to.  1838. 

The  foesils  in  question  include  the  entire  oranium  and  lower  jaw 

with  most  of  the  teeth,  showing  the  dental  formula  of  : — i  j5î>  ^ô^, 
m  ^1^28  ;  portions  of  jawa  and  teeth  exemplifying  oharacteristicfl  of 

âge  and  aex  ;  many  bonea  of  the  trnnk  and  extremities. 

After  Bome  introduotory  remarka,  the  author  prooeeds  to  the  de- 
scription of   the   akull  and  teeth,  whioh  are  illaatrated   by  many 
figures,  those  of  the  teeth  being  of  the  natural  aizo.     The  resuit  of 
the  comparisons  detailed  establishes  the  marsupial  character  of  Dipro- 
todon, and  the  combination  of  chai&ctera  of  Macropus  and  Phaaoo- 
lomya  with  spécial  modificationa  of  ita  own.    Thèse  latter  are  more 
fnlly  and  strongly  manifested  in  the  bones  of  the  trunk  and  limbs, 
Bubsequently  described.     The  peWis  and  femora  présent  resemblances 
to  those  in  Proboscidea,  not  hitherto  obserred  in  any  other  remains 
of  large  extinct  quadrupède  of  Australia.     But  in  ail  the  bones  de- 
scribed esaentially  marsupial  characteristica  are  more  or  lésa  deter- 
minable.    The  paper  conolndes  with  a  summary  of  the  oharacters  of 
Diprotodon,  throwing  light  upon  the  conditions  of  its  extinction,  ita 
analogies  with  the  Megatherium,  its  af&nities  to  existing  forms  of 
Marsupialia  and  the  more  generalized  condition  which  it  manifesta  of 
that  mammalian  type. 

A  table  of  tho  localities  in  Australia  from  which  remains  of  Dipro- 
todon hâve  been  obtained,  and  a  table  of  the  principal  admeasare- 
ments  of  the  skeleton,  are  appended  to  the  text. 
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Januaby'  26th. — Prof.  Huxley,  LL.D.,  F.B.S.,  président,  in  the  chair, 
Thomas  Daniel  Bott,  Esq.,  2^  Osborne  villas,  Talfourd-road,  Peckham  ; 
Edwin  Buckland  Kcmp-Welch,  Esq.,  3,  Beaumont-terrace,  Boumo- 
mouth  ;  James  Parkinson,  Esq.,  F.C.S.,  Sarum  House,  Church-road, 
Upper  Norwood;  Henry  Sewell,  Esq.,  Villa  del  Valle,  Mexico;  and 
Thomas  F.  W.  Walker,  Esq.,  M.A.,  F.R.G.S.,  Athenœum  Club,  London, 
and  6,  Brock-street,  Bath,  were  elected  fellows  of  the  socioty.  The 
Kev.  Dr.  Oswald  Heer,  of  Zurich,  waa  elected  a  foreign  member  of 
the  Society.     The  following  communication  waa  read  : — 

•*  On  the  Crag  of  Norfolk  and  associated  Beds,"  by  J.  Prestwich, 

Etq.,  F.B.S.,  F.G.S. — The  author  commenced  by  referring  to  his  last 

paper,  in  which  he  divided  the  Bed  Crag  into  two  divisions — ^a  lower 

one,  of  variable  oblique  bedded  strata,  and  an  upper  one,  of  sands 

paasing  up  into  the  clay  known  as  the  Chillesford  day.     In  1849  he 

had  alluded  to  ihe  possibility  of  thia  clay  being  synchronous  with  the 

Norwich  Crag.     He  has  since  traced  this  upper  or  Chillesford  division 

of  the  Bed  Crag  northwarda,  with  a  view  to  détermine  its  relation  to 

the  Norwich  Crag.     He  has  found  it  at  varions  places  inland,  but  the 

best  exhibition  of  it  occurs  in  the  Easton  Bavant  CUffs.     He  there 

found  it  in  a  gronp  of  Bhell9  aimilar  to  thoae  at  Chillesford,  and  under 

it  the  well-known  bed  of  mammaJiferous  or  Korwich  Crag,  with  the 

usual  shells.    The  author  also  showed  that  in  this  oUff  and  the  one 

neaiei  Lowestoft  traces  of  the  Forest-bed  olearly  sot  in  upon  the 

ChiUesfotd  clay.    He  then  traced  thèse-  beds  at  the  base  of  Horion 

CUff,  and  then  passed  on  to  the  well-known  cUffs  of  Happiabuxgh  and 


Mundealey.  He  conaidered  the  ChUleaford  day  to  paaa  beneath 
the  Eléphant  bed,  and  to  repreaent  some  part  of  the  Forest-bed. 
The  same  day  may  be  traced  to  near  Weyboume.  The  Crag  under 
thèse  beds  he  referred  to  the  Chillesford  aanda.  Mention  waa  then 
made  of  the  sands  and  ehingle  above  the  Chillesford,  to  which  the 
author  proposed  the  names  of  "  South wold  Sands  and  Shingle."  Thèse 
usually  are  veiy  unfosailiferous,  but  at  two  or  three  places  near  South> 
wold  the  author  found  indications  of  an  abundance  of  shells  (Mytilus, 
&c.)  and  foraminifera  in  some  iron-sandstones  intercalated  in  this 
séries.  In  the  Norfolk  cliffs  thèse  beds  contain  altemating  aeama  of 
marine  and  freshwater  shells.  The  inland  range  of  the  beds  to 
Aldeby,  Norwich,  and  Coltishall  was  next  traced,  and  the  Chillesford 
clay  shown  to  be  présent  in  each  section,  and  the  aands  beneath  to  be 
referrible  to  the  Chillesford  sands,  as  already  shown  by  other  geologista 
ou  the  évidence  of  organic  romains.  Mr.  Gwyn  Jeffreys,  who  had 
carofuUy  examined  the  shells  of  tho  Norwich  Crag  for  the  author, 
stated  that  a  considérable  nnmber  of  Arctic  speoies  were  found  in  the 
Norfolk  Crag  which  did  not  occur  in  Suffolk.  While,  therefore,  the 
Norwich  Crag  seems  to  be  synchronous  with  a  portion  of  tho  Suffolk 
Crag,  that  portion  is  the  upper  division  ;  and,  therefore,  the  triple 
arrangement  proposed  by  Mr.  Charlesworth,  and  advocated  by  Sir  C. 
LyoU,  together  with  the  fact  of  tbo  setting  in  of  a  gradually  more 
Ecvere  climate,  pointed  ont  by  the  lato  Dr.  Woodward  and  by  Sir  C. 
Lyell,  are  confirmed. 

Mr.  Prestwich  then  referred  to  the  origin  of  the  materials  of  the 
Soathwold  shingle,  and  showed  that,  with  few  exceptions,  they  came 
from  the  south.  In  it  he  had  found  a  considérable  number  of  wom 
fragmenta  of  chert  and  ragstone  from  the  Lower  Green^aud  of  Kent. 
He  considered  this  a  convenient  base-line  for  the  Quaternary  period, 
as  then  commenced  the  spread  of  the  marine  gravels  over  the  fouIIi  of 
England,  and  soon  after  commenoed  the  great  denudations  which  give 
the  great  features  to  the  country. 

Discussion. — ^Mr.  Gwyn  Jeffreya  observed  that  no  littoral  shells 
oocnr  in  the  Coralline  Crag,  while  in  the  Bed  Crag  they  abound.  In 
the  Norwich  Crag  there  is  also  évidence  of  littoral  conditions,  but  in 
certain  places  the  shells  exhibit  a  deep-water  character.  In  the  Nor- 
wich Crag,  after  eliminating  as  derivative  or  cxtraneoua  certain 
apccies  (aa  had  already  been  donc  by  tho  late  Dr.  Woodward),  he 
finda,  exclusive  of  varieties,  140  species,  of  which  128  are  living,  and 
17  are  supposed  to  be  extinct.  Of  thèse  123,  101  still  live  in  the 
British  Seas,  12  are  Arctic  and  North  American,  8  Mediterranean, 
and  2  Asiatic.  The  southern  species  were  probably  dorived  from  the 
Coralline  Crag.  The  two  Asiatic  species  were  the  Corhieiila  fiuminalis 
and  PaZudina  uiUcolor.  Twenty  si>eoie8  in  the  Norwich  Crag  hâve 
not  been  found  in  the  Bed  or  Coralline  Crag,  and  ho  therefore  thought 
there  was  some  différence  in  their  geologicai  âge,  the  Norwich  Crag 
being  both  more  récent  then  the  Bed  Crag,  and  its  shells  of  an  Arctio 
or  more  northem  kind.  Tellina  halthica  he  regarded  as  significant 
of  brackiah-water  conditiona.  Actœon  Noœ,  a  characteristic  shdl  of 
the  Bed  and  Norwich  Crag,  had  been  found  fossil  by  Professer  Steen- 
strup  in  Iceland. 

Sir  Charles  I^ell  had  been  stmck  with  the  similarity  of  the  beds  at 
Chillesford  and  at  Aldeby,  in  which  also  the  shells,  though  40  in  one 
case  70  in  the  other,  were  very  similar  in  character  ;  but  in  neither 
waa  Tellvna  haUhica  found,  thongh  oommon  in  the  glacial  beds.  He 
called  attention  to  the  condition  of  the  shells  as  they  occurred  at 
Aldeby,  and  suggested  that  where  the  two  shells  of  a  bivalve  were 
found  in  contact,  they  wonld  probably  afford  some  évidence  whether 
they  were  derivative  or  no. 

Mr.  Searlea  V.  Wood,  jun.,  waa  indined  to  differ  to  a  large  extent 
from  the  author,  eapecially  with  regard  to  the  beda  above  the  Chillea- 
ford  day.  The  aanda  containing  Tellina  solidula  he  placed  aa  the 
lowest  member  of  the  glacial  séries  ;  the  f  auna  they  contain  is  différent 
from  that  of  the  Chillesford  bed.  He  regarded  the  sand-beds  at 
Kessingland  as  above  the  lower  Bonlder-day  and  contorted  Drift  of 
Cromer,  and  considered  that  it  might  be  traced  as  occupying  this 
position  along  a  great  part  of  the  ooast  of  Norfolk.  He  had,  in  com> 
pany  with  Mr.  Harmer,  snrveyed  a  gre^t  part  of  the  Norfolk  and 
Suffolk  district,  and  they  intended  to  place  their  maps  and  sections  at 
tho  disposai  of  the  Geologicai  Society  and  the  Survey.  He  reoom> 
monded  that  any  examination  of  the  country  should  commence  from 
tho  east  rather  than  from  the  west. 

Mr.  Boyd  Dawkins,  speaking  of  the  fossil  mammalia  of  the  Crag, 
mentioned  that  at  the  base  of  the  Crag  at  Horstead,  immediatdy  on 
the  Chalk,  was  a  bed  exhibiting  an  old  land-snrface,  and  in  this  wem 
found  the  principal  perfeot  mammalian  remaina,  whereas  in  the  Crag 
above  they  were  waterworn.  But  though  thèse  bones  occurred  in  the 
marine  deposit,  the  animais  had  lived  on  the  land,  and  there  waa  no 
évidence  but  that  they  belonged  to  a  much  earlier  period  than  that  at 
which  it  was  aubmerged.  He  thought  that  tho  faciès  of  the  Cervide 
found  at  Horstead  waa  that  of  an  early  Pliocène  âge.  The  mammala 
of  the  London  Clay  had  in  aome  oaaea  beoome  confounded  with  thoae 
of  the  Saffolk  Crag,  but  thèse  he  regarded  also  as  belonging  to  an  old 
Pliocène  land-surface.  He  differed  from  the  author  in  not  regarding 
the  Forest-bed  aa  Quaternary,  as  the  remaina  of  li/iinoceros  etrwcusj 
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Vrgué  arccmensis,  and  Elephas  meridionaliSf  etc.,  had  oocnrred  in  it,  in 
many  cases  in  fine  condition.  He  conld  sec  no  reason  for  splitting  np 
the  Cainosoio  séries  into  four  divisions,  as  there  was  no  break  in  the 
life  between  the  Tertiary  and  Qaatemary  periods.  Thongh  there  might 
be  a  break  in  England,  the  forms  of  Ufe  were  continaons  from  the 
Miocène  of  Pikermi  on  the  Continent. 

The  président  snggested  that  if  we  were  to  admit  a  Qoaternary 
period  we  mnst  go  baok  to  the  Miocène,  as  the  mammalian  fanud  of 
that  period  was  the  direct  anoestor  of  that  of  the  présent  daj. 

Mr.  Prestwich,  in  reply,  remarked  that  he  did  not  qoite  agrée  wiih 
Mr.  Jeffreys  as  to  the  number  of  derivative  species  in  the  différent 
members  of  the  Crag.  The  fanna,  howcTer,  reqnired  farther  investi- 
gation. With  regard  to  the  objections  of  Mr.  Wood,  he  had  not  on 
this  occasion  intended  going  into  détails  as  to  the  beds  abore  the 
Chillesford  day  ;  his  object  had  rather  been  to  show  that  thèse  latter 
eztended  over  a  large  area,  and  contained  in  other  places  than  Chilles- 
ford the  same  shells  as  those  ooonrring  there.  He  did  not  attaoh  the 
same  vaine  to  the  présence  of  TelUna  hnl'hica  as  did  Mr.  Wood,  it 
being  a  shell  now  living  and  fonnd  on  the  coast.  He  had  not  over- 
looked  the  importance  of  the  mammalian  remains,  but,  like  Mr. 
Dawkins,  he  had  felt  the  nncertainty  which,  in  the  case  of  the  Crag, 
Bo  often  attached  to  their  origin,  and  therefore  had  not  mnch  insisted 
on  them.  He  thonght  the  divisions  of  Miocène  and  Pliocène  were  well 
known  and  generally  accepted,  and  thoogh  the  division  was  arbitrary, 
he  thonght  the  setting  in  of  the  Glacial  period  a  good  epoch  at  which 
to  commence  the  Qnatemary  period.  If  we  were  to  go  back  to  some 
break  in  the  forma  of  life,  we  might  go  baok  indefinitely. 


ROYAL  INSTITUTION  OF  OBEAT"  BBITAIN. 

Gensbal  Monthlt  Mbetino,  Monday,  Feb.  7th. — J.  P.  Gassiot, 
Esq.,  F.B.S.,  y.P.,  in  the  chair.  Lord  Brabazon,  Bobert  Dadley 
Baxter,  Esq.,  Miss  Mary  Browne,  Michael  Carteighe,  Esq.,  Charles 
Lnkey  CoUÛd,  Esq.,  Miss  Anne  Gassiot,  Mrs.  J.  H.  Gladstone,  Bodolph 
Aloxander  Hankey,  Esq.,  Mark  Henry  Lackensteen,  M.D.,  M.B.C.P., 
F.L.S.,  F.C.S.,  George  Andrew  Spottiswoode,  Esq.,  were  elected  mem- 
bers of  the  institution.  Twonty-nine  i>ersons  were  proposed  for 
élection  as  members  at  the  next  monthly  meeting. 


ZOOLOGICAL  SOCIETY  OF  LONDON. 

Januaby  27th. — Professer  Newton,  V.P.,  in  the  chair.  Aletterwas 
read  from  Mr.  B.  B.  White,  C.M.Z.S.,  concerning  the  Hairy  Tapir 
(Tapirus  roulini)  of  the  Andes  of  New  Grenada,  of  which  he  was 
endeavouring  to  obtain  spécimens  for  the  society's  ménagerie. 

Dr.  Cobbold,  F.B.S.,  exhibited  spécimens  of,  and  made  remarks  upon, 
the  new  Entozoon  from  the  Aard-wolf,  d^scribed  at  the  last  meeting 
of  the  Society,  and  proposed  to  be  called  Acanihocheiloneina 
dracunculûides. 

Mr.  G.  Bawson  Bowley,  F.Z.S.,  exhibited  and  made  remarks  npon 
a  spécimen  of  the  Siberian  Lark  {AJauda  Sibirica),  recently  taken  near 
Brighton,  and  believed  to  be  the  first  exaùiple  of  this  species  that  had 
occurred  in  the  British  islands.  Mr.  Bowley  also  exhibited  some  other 
rare  birds  from  the  same  locality. 

Professer  Newton,  in  exhibiting  a  speoimen  of  the  North-American 
Zimotrichia  albicoUis,  shot  near  Aberdeen,  and  sent  to  him  for  that 
purpose  by  Mr.  W.  C.  Angus,  called  attention  to  the  injudicions 
praotioe  of  many  ornithologiste  who  are  prone  to  give  the  name  of 
"  British  Birds  "  to  ail  Ruch  foreign  species  as  occasionally  stray  to 
this  oonntry. 

A  communication  was  read  from  Professer  Owen,  containing  a  letter 
received  from  Dr.  Haast,  F.B.S.,  on  the  discovery  of  cooking-pits  and 
kitchen-middens  containing  remains  of  varions  species  of  Dinomis,  in 
the  province  of  Canterbury,  New  ZeaJand. 

Mr.  P.  L.  Sclater  read  a  paper  on  some  new  or  little-known  birds 
from  the  Bio  Paranà,  oollected  dnring  the  second  snrvey  of  that  river 
by  Captain  Page,  U.S.N.,  and  submitted  to  him  for  examination  by 
the  Smithsonian  Institution. 

Dr.  W.  Baird  commnnioated  a  description  of  a  new  genna  and 
species  of  shells  from  Whydah,  on  the  West  Coast  of  Af rica,  proposed 
to  be  called  Protoma,  together  with  some  remarks  on  the  genns  Proto 
of  Defrance. 

Mr.  B.  B.  Sharpe  read  a  paper  on  the  genns  Pelargopsis  of  the 
family  Aloedinidœ,  and  pointed  ont  the  geographiod  distribution  of 
the  eight  species  of  this  genns  in  the  Indian  and  Australian  régions. 

Mr.  Sharpe  also  exhibited  and  pointed  ont  the  charaoters  of  a  new 
species  of  Campephaga  from  Damara-land,  which  he  proposed  to 
oall  Campephaga  Anderssoni,  after  the  late  Mr.  C.  J.  Andersaon,  its 
discoverer. 

Dr.  J.  E.  Gray  commnnicated  some  notes  on  the  skuUs  of  the 
Whales  of  the  genns  Orca  in  the  British  Muséum,  and  a  notice  of  a 
speoimen  of  the  same  genns  from  the  Seychelles. 

A  oommuiioation  was  read  from  Dr.  J«  C.  Cox,  C.M.^.S.,  oontaining 


descriptions  of  seventeen  new  species  of  Land  Shells  from  the  South 
Sea  Islands.  The  original  spécimens  were  stated  to  be  in  the  cabinet 
of  Mr.  John  Brasier,  of  Sydney,  C.M.Z.S. 

A  communication  was  read  from  Lieut.'Col.  Playfair,  F.Z.S.,  con- 
taining an  acoonnt  of  a  fresh-water  fish  recently  discovered  in  the 
vicinity  of  Aden,  which  appeared  to  be  referrible  to  the  widely-distri- 
buted  Cyprinoid,  Discognathuslamta. 

Dr.  J.  Mûrie  read  a  note  npon  a  larval  œstms  fonnd  in  the  orbit  of 
the  Hippopotamus,  to  which  was  added  a  list  of  the  species  of  Mam- 
mals  in  which  sBstri-larv»  hâve  hitherto  been  fonnd. 

Dr.  Mûrie  also  read  a  note  on  a  «pecimen  of  the  so-called  Âquila 
Barthelemyi  recently  living  in  ihe  society's  gardens,  which  appeared 
to  be  nothing  more  than  a  variety  of  the  Golden  Eagle  {Aquila  fulva). 


ANTHROPOLOGICAL  SOCIETY. 

At  the  evening  meeting  held  on  the  Ist  inst.,  Captain  Bedford  Pim, 
B.N.,  V.P.,  in  the  chair.  Major  Frederick  Millingen,  F.B.G.S.,  read  a 
paper  "  On  the  Negro  Slaves  in  Turkey." — ^The  author  exposed  first 
the  particulars  connected  with  the  sale  of  Negro  slaves  in  Mussulman 
countries,  then  he  described  the  lot  which  awaits  the  Negroes  in 
Tnrkey,  and  concluded  by  some  gênerai  observations  on  the  question. 
With  regard  to  the  slave  trade  carried  on  in  Tùrkey,  the  Major  said 
that  the  Negroes  imported  into  the  Sultan*  s  dominions  corne  from  the 
countries  situated  on  the  higher  basin  of  the  Nile  ;  and  that  though 
that  Valley  is  the  route  followed  by  the  cargoes  of  slavee  on  their  way 
to  the  markets,  numbers  of  secondary  channels  exist,  through  whi(À 
slavC'dealers  convey  their  merchandise.  So  long  as  that  supply  and 
demand  exist,  it  is  useless  to  hope  that  slavery  will  bc  donc  away  with. 
The  •causes  of  the  supply  are  the  fends  of  the  Negro  races,  which  will 
never  end  :  the  causes  of  demand  are  that  slavery  is  inhérent  in  the 
religions  System,  inhérent  in  the  social  System,  and  congenial  to  the 
ideas  and  manncrs  of  Mussulman  nations.  With  regard  to  Sir  Samnel 
Baker' s  expédition  tu  put  a  stop  to  the  slave  trade,  the  author  stated 
that  the  undertitking  was  impossible,  as  Sir  Samuel,  placed  between 
two  fires,  supply  and  demand,  mnst  end  by  being  defeaied  by  both. 
The  Major  quoted  the  speech  pronounoed  lately  at  the  €teographical 
Society's  meeting  by  Lord  Houghton,  who  plainly  avowed  the  disi^- 
pointment  felt  by  his  friend  Sir  Samuel  Baker  on  seeing  the  Mussolmana 
hostile  to  his  scheme.  In  conclusion,  the  author  said  that,  if  the 
Sultan  and  the  Khédive  really  intend  doing  away  with  slavery,  the 
thing  is  easily  realized  :  they  hâve  nothing  else  to  do  but  to  open  wide 
the  gâtes  of  their  harems. 


THE  INSTITUTION  OF  CIVIL  ENGINEEBS. 

Fbbbuaby  Ist. — Charles  B.  Yignoles,  Esq.,  F.B.S.,  président,  in 
the  chair.  The  paper  read  was  "  On  the  Statistics  of  Bail  way  Expendi- 
ture  and  Income,  and  their  bearing  on  Future  Bailway  Polioy  and 
Management,"  by  Mr.  John  Thomhill  Harrison,  M.  Inst.  CE. 

At  the  monthly  ballot  the  foUowing  candidates  were  balloted  for 
and  dedared  to  be  dnly  elected  : — as  members,  Messrs.  G.  AUan, 
A.  W.  Craven,  G.  C.  Greenwell,  J.  Hendiy,  S.  G.  Pnrchas,  and  J.  B. 
Simpson;  and,  as  associâtes,  Captain  W.  H.  Beckett.  Messrs.  H. 
HakewiU,  J.  I.  Hopkins,  T.  Hom,  W.  C.  Luard,  B.  £.  Middleton, 
F.  Morris,  G.  J.  Morrison,  P.  A.  H.  Noyés,  Stud.  Inst.  CE.  ;  A.  C. 
Pain,  J.  T.  Potts,  E.  T.  Q.  de  Boohemont,  W.  Stead,  and  E.  Wilson. 

A  report  was  brought  up  from  the  council  stating  that,  qnder  the 
provisions  of  Sect.  IV.  of  the  By-laws,  the  following  candidates  had 
been  admitted  students  of  the  Institution  sinoe  the  last  announoe- 
ment  : — Messrs.  T.  B.  Fry,  W.  Greenwood,  G.  G.  M.  Hardingham, 
J.  Heinig,  S.  Preston,  T.  E.  West,  and  A.  P.  Wright. 


INSTITUTE  OF  ACTUAEIES. 

The  third  ordinary  meeting  of  the  présent  session  was  held  on  Monday, 
Jannary  81,  Samuel  Brown,  Esq.,  président,  in  the  chair.  The 
following  gentlemen  were  elected  associâtes,  viz.,  Messrs.  Duncaa 
MacLsuchlan,  Slater,  and  Josiah  Samuel  Parker.  The  following  is 
the  result  of  the  récent  examinations  : — 

Matricitlaiion  foraminattoti.— Twenty-three  gentiemen  pre^ented 
themselves  for  this  examination,  of  whom  two  withdrew,  and  twelve 
passed  in  the  following  order  of  merit,  viz.,  1.  B.  Beynolds,  2.  A.  C. 
Waters,  3.  G.  Todd,  4.  J.  Pringle,  5.  D.  F.  Park,  6.  C.  Oldham  and  T. 
E.  Young,  8.  Clarence  Smith,  9.  W.  T.  Gray,  10.  J.  Bume,  11.  E.  T. 
Sims,  jun.,  12.  J.  H.  Adey. 

Second  Year's  Examinativn, — ^Three  gentlemen  preaented  themsalvos 
for  this  examination  and  two  passed  in  the  foUowing  order  of  merit, 
viz., — 1.  T.  N.  ToUer,  2.  J.  C.  Hopkinson. 

Third  Years  Examinatimi. — ^Two  gentlemen  presented  themadvea 
for  this  examination,  and  passed  in  the  following  order,  viz.,  1.  F. 
Addisoott,  2.  W.  Hughes. 
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Prof.  Oppemuum  read  a  paper  "  On  the  Graduation  of  life  Tables, 
wiih  spécial  Application  to  the  Bâte  of  Mortality  in  Infanoj  and 
Childhood."  Mr.  W.  S.  B.  Woodhouae  read  a  paper  "  On  a  new 
Method  of  adjasting  Mortality  Tables." 


MANCHESTEB  LITERABY  AND   PHILOSOPHICAL  SOCIETY. 

Obdinabt  Mbetino,  January  25th.— J.  P.  Joule,  LL.D.,  F.R.S., 
Ac,  président,  in  the  obair.  A  paper  was  read  by  Dr.  B.  Angns 
Smith,  F.B.S.,  Ac.  "  On  Organio  Matter  in  the  Air,"  whîch  we  repro- 
dace  in  foll  in  another  colamn. 

Ih^fessor  Williamson,  P.B.S.,  exhibited  some  spécimens  affording 
additional  information  in  référence  to  the  organization  of  Calamités. 
Through  the  persévérance  of  his  f elle  w -labourer,  Mr.  Butterworth,  he 
had  now  obtained,  what  he  had  some  time  ago  expeoted  to  do,  examples 
whose  structure  was  întermediate  between  that  of  Calamodendron  and 
Calamopitus.     In   the   gênerai  arrangement   of  their  separate  parts 
thèse  new  spécimens  correspondod  most  dosely  with  the  well-known 
type  figured  by  Mr.  Binney  ;  but  thoy  differ  in  two  important  particu- 
lars.     Ail  their  fibro-vascular  tissues  are  of  the  reticulate  type  seen  in 
Calamopitus  and  Dictyoxyîon,  with  hère  and  there  a  few  scalariform 
vessels  interspersad.     The  cellular  Uminœ   separating  the  vascular 
wedges  again  exhibit  remarkablo  variations  even  in  the  same  spéci- 
men ;  their  cells  being  sometimea  elongated  into  vertical  forms  of  pro- 
senchymar— at  others  they  are  extended  transversely,  parallel  to  a  tan- 
gential  section — whilst  stiU  more  frequently  they  consist  of  ordinary 
parenohyma.     In  another  feature,   also,  the   spécimens  exhibit  con- 
sidérable variations.  In  some  the  fibro-vascular  tissues  of  the  vascular 
wedges  are  separated  by  masses  of  cellular  tissue,  not  only  at  the 
nodes,  but  also  at  the  intemodes.     Thèse  tissues  which,  viewed  phy- 
siologically,  can  only  be  regarded  as  modified  medullary  rays,  are  so 
nnmerous  in  one  example  that  more  than  two  vertical  vessels  can 
rarely  be  found  in  contact  without  the  intervention  of  one  of  thèse 
vertical  rows  of  mural  cellular  tissue.     In  some  other  examples  thèse 
medullary  rays  are  much  more  scanty,  as  if  Connecting  the  type  under 
considération  with  that  figured  by  Mr.  Binney.     The  vertioillate  me- 
dullary radii  of  Calamopitus  are  whoUy  wantingin  thèse  new  examples. 
Additional  proof  is  thus  aflTorded  that  ail  the  three  types  referred  to 
may  be  but  variations,  possibly  having  no  more  than  spécifie  value, 
and  perhaps  not  always  even  that,  of  the  common  type  of  Calamoden- 
dron ;  and  it  thus  beoomes  incroasingly  demonstrable  that  in  the  Lan- 
cashire  coalfield,  whatever  may  be  the  case  elsewhere,  we  hâve  no 
évidence  of  the  existence  of  an  equisetiform  type  of  Calamité  distinct 
from  the  oalamodendroid  one. 

Professer  Williamson  further  announoed  the  discovery  by  Mr.  But- 
terworth of  a  young  Calamité  in  which  the  ôortical  layer  is  well  pre- 
served.  This  important  faot  has  long  been  a  desideratum  in  connection 
with  English  palieo-phytology.  This  investing  layer  proves  to  be,  as 
Profeesor  Williamson  in  his  préviens  memoir  on  Calamopitus  had  sng- 
gested  was  probably  the  case,  a  parenohyma  of  somewhat  remarkable 
structure»  and  of  a  thickness  equal  to  that  of  the  ligneous  zone  which 
it  investa.  But  as  the  investigation  of  this  new  tissue  is  not  yet 
oompleted,  ail  further  description  of  it  mast  be  reserved  for  some 
future  oocasion. 

**  On  the  Bo-called  Moleoular  Movements  of  Mioroscopio 
Particles,"  by  Professer  William  Stanley  Jevons,  M.A.— 
Bobert  Brown,  the  celebrated  botanist,  first  pointed  ont,  in  the 
year  1827,  that  minute  particles  of  unorganized  matter  suspended  in 
water  exhibit  movements  which  may  easily  be  mistaken,  and  were  for- 
merly  nûstaken,  for  the  movements  of  Uving  animalcules.  This  motion 
is  exhibited  more  or  less  by  ail  substances  which  are  reduced  to  a  suffi- 
ciently  fine  state  of  division  (j^  in.  in  linear  magnitude  to  ^vhnrh 
and  the  phenomenon  is  familiar  to  ail  occupied  in  mioroscopio  observa- 
tion. Vague  suggestions  hâve  been  often  put  forth  that  the  motion 
is  due  to  beat,  to  electricity,  or  to  chemioal  affinity  ;  but  I  hare  been 
able  to  find  few  published  expérimente  on  the  subject,  and  those  not 
of  a  condnsive  Idnd. 

In  investigating  this  phenomenon,  I  did  not  leam  much  by  varying 
the  solid  suspended  substance.  The  silicates,  indeed,  appeared  to  be 
generally  the  most  active  substances,  and  the  purest  quartz  crystal, 
when  redooed  to  fine  powder,  oscillated  rapidly  ;  but  such  différent 
substances  as  charcoal,  red  phosphorus,  antimony,  and  sulphur  were 
also  Tery  active.  I  oannot  affirm  that  any  substance  is  free  from 
movement,  but  the  metallic  oxides,  and  the  earthy  salts,  such  as  car- 
bonate of  lime,  appeared  to  me  somewhat  less  active  in  comparison. 

In  varying  the  liquid,  howover,  by  dissolving  différent  salts  therein, 
I  waa  soon  stmok  by  the  fact  that  the  purest  distilled  water  alone 
gave  the  mevement  in  the  highest  perfection.  With  à  few  exceptions, 
eoo|i  to  be  noticed,  ail  acids,  alkalis,  or  salts  tended  to  diminish  the 
movement  in  a  manner  wholly  independent  of  their  peouliar  chemioal 
qualities. 

The  inqoiry  was  much  f aoilitated  by  disoovering  that  the  mioroscopio 
movement  i«  closely  oonneeted  with  the  suspension  of  fine  powder  in 


water.*  Clay  and  ponnded  glass,  which  are  most  active  in  the  mioro* 
scope,  are  also  capable  of  remaining  long  in  suspension.  Ail  aoids, 
alkalis,  or  salts  which  oheoked  the  motion  under  the  microscope  were 
found  also  to  hâve  a  power  which  has  not  been  suflioiently  notioed,  of 
precipitating  suspended  matter.  At  the  same  time  gum  azabio,  which 
possesses  a  most  extraordinary  power  of  exciting  the  moleoular  move- 
ment, is  also  capable  of  maintaining  powder  in  suspension,  and  has 
long  been  used  for  this  purpose  in  the  manufacture  of  ink.  The 
moleoular  motion  does  not  directly  affeot  the  gravity  of  the  particles, 
but  it  prevents  the  particles  from  aggregating  together  into  larger 
bodies  and  thus  overcoming  the  résistance  of  the  liquid. 

That  the  motion  is  due  to  electricity  I  was  soon  convinced,  by  the 
close  analogy  with  the  circumstances  in  which  electricity  is  produced 
by  the  hydro-electric  machine.  Armstrong  and  Faraday  found  that 
pure  water  in  this  machine  alone  produced  much  electricity,  and  that  al- 
most  any  sait,  acid,  or  alkali  prevented  the  action  by  rendering  the  water 
a  conductor.  Ammonia,  however,  is  a  remarkable  exception,  beoause  it 
does  not  render  water  a  good  conductor,  and  does  not  prevent  the 
hydro-electric  machine  from  giving  off  electricity.  In  trying  ammonia 
as  an  experimentum  eruciSt  I  found  that  itdid  not  stop  the  mioroscopio 
movement,  and  had  almost  an  inappréciable  effedl  in  precipitating  sus- 
pended matter.  A  solution  of  10  per  cent,  of  ammonia  would  hâve  less 
effect  than  y^  per  cent,  of  sulphuric  acid.  The  proof  is  rendered  prac- 
tically  certain  by  the  fact  that  boraoic  acid  which  was  also  ascertained 
to  be  a  non-oonductor  by  Faraday,  does  not  precipitate  matter  from 
suspension. 

It  is  right  to  add,  however,  that  in  the  case  of  aoetio  aoid  there  is  a 
discrepanoy  ;  Faraday  stated  that  it  does  not  render  water  a  oonductor  ; 
but  I  find  that  in  common  with  the  other  vegetable  acids  whioh  I  hâve 
tried  it  occasions  précipitation.  The  oonducting  qualities  of  the  sub- 
stance hâve  not  been  determined  with  suffioient  aoouracy  to  render  a 
mistake  impossible. 

It  is  probable  that  silicic  acid  does  not  render  water  a  conductor,  as 
I  find  that  silicate  of  soda  tends  to  increase  rather  than  diminish 
mioroscopio  movement-,  and  is  another  remarkable  exception  to  the 
gênerai  precipitating  power  of  soluble  substances. 

I  entertain  no  doubt  that  mioroscopio  movement  is  closely  oonneeted 
with  the  phenomena  of  osmose  so  fully  investigated  by  the  late  Mr. 
Graham.  The  connection  is  that  of  action  and  reaction  ;  for  if  a 
liquid  is  capable  of  impelling  a  particle  in  a  given  direction,  the  par- 
tiole  if  fixed  is  capable  of  impelling  the  liquid  in  an  opposite  direction 
by  an  equal  force.  The  earthenware  jars  used  by  Graham  in  many  of 
his  experiments  are  composed  of  a  substance  highly  active  under  the 
microscope,  and  the  faot  that  osmose  is  most  shown  by  very  dilute 
solutions  (1  p.o.  or  less)  is  entirely  in  accordanoe  with  the  eleotrio 
origin  of  the  phenomenon. 

I  oonsider  it  to  be  established  experimentally  that  the  mioroscopio 
movement  is  due  to  eleotrio  action,  and  if  I  may  venture  to  suggest  a 
somewhat  spéculative  explanation  of  the  aotion  I  would  point  to  the 
experiments  of  M.  Wiedemann  on  eleotrio  osmose.  It  was  first  ob- 
served  by  Mr.  Porret  that  when  the  pôles  of  a  battery  are  plaoed  in 
two  portions  of  water  separated  by  a  porous  division,  not  only  is 
some  of  the  water  deoomposed,  but  another  and  far  larger  portion  ia 
impelled  towards  the  négative  pôle.  M.  Wiedemann  having  exaotly 
investigated  the  phenomenon  found  that  for  one  part  of  water  deoom- 
posed 5,000  parts  were  transported  through  the  porons  septum.  This 
impulsion  ia  greater  as  the  reeiatanoe  of  the  liquid  is  greater,  and 
ceases  altogether  when  suflicient  acid  or  sait  is  added  to  render  it  a 
good  oonduotor.  Every  particle  whioh  ia  thrown  into  a  polar  condi- 
tion by  the  aotion  of  water  must  be  capable  in  a  minute  degree  of  ex- 
erting  a  similar  force.  In  ordinary  osmose  the  partioles  being  fixed 
cause  a  transportation  of  the  fiuid  ;  in  mioroscopio  movement,  on  the 
other  hand,  the  particle  is  free  to  move,  and  the  réaction  of  the  liquid 
probably  produces  those  movements  which  are  visible  in  the  micro- 
scope. 

Although  I  hâve  ohiefly  oonflned  vty  attention  to  inorganio  sub- 
stances, I  hare  also  found  that  ail  organio  solid  partioles  which  are 
Bufficiently  small  exhibit  the  movements  in  a  high  degree.  Albumen, 
dextrin,  grape  or  cane  sugar,  staroh  solution,  aloohol,  &o.,  seem  to 
hâve  little  or  no  power  of  destoroying  the  motion  ;  and  the  extraordinary 
properties  of  gum  arable  hâve  been  notioed.  I  think  it  not  unlikely 
that  when  thèse  phenomena  are  fully  investigated  they  will  give  strong 
support  to  a  theory  lately  put  forward  by  M.  Becquerel,  that  the 
movements  of  fluids  in  animais  and  plants,  whioh  hâve  often  been 
attributed  by  (}raham  and  others  to  osmose,  axe  really  due  to  minute 
eleotrio  currents. 

Mr.  Dancer,  F.B.A.S.,  stated  that  the  subject  which  Professer 
Jevons  brought  before  the  meeting,  was  one  to  whioh  he  had  paid 
attention  at  intervais  for  the  last  thirty  years.  He  had  repeated  Dr. 
Bobert  Brown's  experiments  with  the  majority  of  the  substanoes  named 
in  his  paper,  and  had  also  expeiimented  with  a  great  number  of  other 
substanoes  and  différent  solutions. 


i  I  hftf •  •ince  fouod  that  th«  miorotoopitt  DcdMrdin  notioed  thb  oonnooiioAi 
8m  JVmmI  eompUt  it  VOhnrvaUw  a»  Micr9§eifp€,  p.  «>•    ^«^«i  1M9» 
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The  pftrticlea  approaobing  a  spherical  form  gave  evidenoe  of  ihe 
greatest  aotiTity,  with  some  few  azoeptionB.  The  activity  and  diira- 
tion  of  the  moyements  vary  aocording  to  iheir  magnitude,  and  also 
ihe  flolntion  in  whicb  they  are  sospended.  For  instance,  some  of  the 
metallio  oxides  wonld  exbibit  the  movement  for  some  time,  and  then 
gradnally  get  agroond  on  the  glass  plate,  and  oeaae  to  move.  There 
was  Bome  difficalty  in  rednoing  metala  to  partioles  Bnffioientlj  small 
and  regalar  in  form  for  the  exhibition  of  the  molecnlar  morement  ; 
even  hardened  steel,  when  mbbed  on  a  rery  fine  hone,  appears  fibrons, 
and  soft  metals  snoh  as  platinnm  and  copper,  like  shayings,  nnder  a 
high  magnifying  power.  Those  silioeoas  partioles  of  the  hone  which 
bave  tbeir  lines  of  cleavage  fayonrably  sitnated  are  freqnently  de- 
taohed  in  thin  pUtes  dnring  the  aot  of  grinding  and  form  brilliant 
objects  when  viewed  bj  polarized  light.  Metals  rednœd  in  this 
manner  reqnire  re-grinding  seyeral  times  before  they  lose  theic 
flbroas  oharaoter,  and  beoome  snffioiently  minute  for  snocessfnl 
ozperiments. 

Metallio  oxides  yaxy  oonsiderably  in  their  form  and  magnitude, 
aeoording  to  the  solutions  from  which  they  are  predpitated.  By  prac- 
tioe  it  woald  be  possible  in  many  cases,  by  their  microsoopical  appear- 
ance,  to  name  the  solutions  from  which  they  had  been  precipitated. 
The  actiyity  of  thèse,  when  of  fayonrable  sise,  say  from  «Trèrrr  ^  Tvèrnr 
of  an  inoh,  is  yery  différent,  being  great  in  water,  solution  of  gum, 
Bugar,  Ac,  but  quite  inactive  in  oil. 

Mercury  and  salphur  when  sublimed  assume  a  spherical  form,  and 
although  thèse  sphères  could  be  obtained  from  yij^  to  gfljflo  of  an 
inch  in  diameter,  they  do  not  exhibit  any  moyement  in  water.  He  has 
sublimed  them  on  to  a  drop  of  water,  by  they  refused  to  sink.  Possibly 
thoir  polished  surfaces  retained  a  film  of  air  which  floated  them.  So 
transparent  and  perfect  in  form  are  the  sulphur  sphères  that  they 
distinctly  exhibited  the  image  of  a  lamp-flame  at  their  focal  point. 
Tritnrated  or  precipitated  sulphur  will  exhibit  active  moyement  in 
yatrious  solutions.  As  regards  the  cause  of  this  so-called  molecular 
moyement,  Mr.  Bancer  thinks  that  chemical  action  will  not  aooount 
for  it.  Diamond  dust,  graphite,  and  other  refraotory  substances,  are 
f  ound  to  be  active  in  water  and  solutions  of  gum.  Nor  is  dectricity  a 
satisf aotory  explanation  to  him.  He  has  found  that  partides  did  not 
show  a  marked  altération  in  their  movements,  when  exiWBed  to  elec- 
trical  influence.  The  results  of  many  experiments  point  to  beat  as  a 
probable  cause,  and  although  the  peouliar  movements  of  thèse  par- 
ticles  appear  like  electrical  attraction  and  repulsion,  similar  movements 
might  be  caused  by  the  changes  of  température  of  the  partioles,  trans- 
mitted  through  the  solutions. 

"  On  a  General  System  of  Knmerioally  Definite  Beasoning,"  by 
ProfesBor  William  Stanley  Jevons,  M.A. — ^The  oystem  of  numerictd 
reasoning  desoribed  in  Uiis  paper  arises  from  the  combination  of  arith- 
metical  or  algebraioal  oalculation  with  logical  reasoning.  Its  purpose 
is  to  détermine  as  far  as  possible  the  numbers  of  individual  objects 
which  may  compose  classes  or  groups  of  objects  under  any  given  logical 
conditions,  the  data  consisting  in  those  logical  conditions  and  the 
numbers  of  individuals  in  certain  other  reûted  classes. 


NOBTH    STAFFOBDSHntE   NATIHEtALISTS'    FŒLD 

CLUB. 

Thb  second  evening  meeting  for  the  winter  season  of  this  club,  which 
is  now  of  some  years'  grow^,  and  numbers  near  two  hundred  members, 
took  place  on  January  21st,  at  Stoke-upon-Trent.  The  club  has 
made  excursions,  amongst  other  places,  to  Dovedale,  the  Boches, 
Thor's  Cavem,  î?rentham,  Wybunbnry  Moss,  Northwich  Salt-mines, 
Dndley  Cavems,  and  Beaudesert.  The  Bev.  S.  S.  Kevill,  F.L.S., 
occupied  the  chair  on  this  occasion. 

Mr.  J.  Ward  read  a  paper  on  several  Sigillariœ  which  had  been  laid 
bare  on  the  floor  of  a  fire-clay  pit  at  Shelton  and  the  neighbourhood. 
Some  doubt  had  been  felt  whether  they  were  Sigillarie  or  not,  but 
Mr.  W.  believed  them  to  be  so,  though  none  of  the  charaoteristio  scars 
were  visible  on  their  surfaoe,  the  bark  not  being  represented  ;  indeed 
some  spécimens  are  only  the  fossilised  internai  cylinders  of  the  trees, 
and  of  thèse  the  original  butts  must  hâve  been  very  large.  In  the 
interior  of  one  of  thèse  was  an  appearance  of  a  calamité  having 
spmng  up  in  the  hollow  trunk,  but  Mr.  W.  believed  it  to  represent 
the  axis.  Another  appearance  mentioned  was  that  of  a  longitudinal 
groove  (commonly,  he  thought,  on  the  north  side  of  the  fossils)  which 
might  hâve  been  caused  by  some  parasitical  olimber. 

Mr.  Garaer,  Y.F.,  mentioned  that  thèse  fossils  stood  very  thiok  in 
the  North  Staffordshire  Coalfield  ;  he  had  preaerved  three  or  four  from 
the  Hareoastle  Tunnel,  and  several  of  theae  had  the  peculiar  scars  of 
Sigillaria,  others  had  been  found  with  the  roots  (Stigmanœ)  attaohed. 
Some  of  thcBc  roots  appear  as  if  split,  showing  a  central  axis  and  a 
pinnate  appearance  ;  and  the  larger  roots  appear  to  be  composite, 
having  more  than  one  such  inner  bundle.  The  tmnks  are  always 
perpendioular  to  the  bedding,  and  invariably  oontain  fragments  of 
fems,  calamités,  and  other  planta  in  their  interior.    He  thought  that 


the  nut  (Frigonocarpon)  found  in  the  interior  of  one  of  the  trees  had 
not  been  made  ont  to  be  the  fruit  of  it. 

A  paper  was  read  by  the  last-named  member  on  the  loology  of  the 
Isle  of  Man,  espeoially  of  its  sonthem  extremity.  Of  the  island  gene- 
rally  he  observed  that  no  snake,  mole,  or  toad  is  to  be  seen,  and  it  is 
believed  that  the  fox,  magpie,  hedgehog,  badger,  and  polecat  are 
either  absent  altogether,  or,  if  found,  hâve  been  introdnced  in  récent 
times.  Frogs,  though  plentiful,  are  also  supposed  to  hâve  been  in- 
trodnced, but  two  species  of  lizards  appear  to  be  indigenons.  As  is  well 
known  the  domestic  cat  of  the  island  is  tailless,  as  is  also  the  common 
f owl.  The  absence  of  the  above-mentioned  vertebrates,  the  prevalence 
of  bogs  and  of  the  inhumed  Megaceros,  as  well  as  the  physique  and 
lang^uage  of  the  real  Manx,  lead  to  a  comparison  of  the  Isle  of  Man 
with  Ireland.  At  the  same  time  it  appears  probable  that  Man  has  no 
plant  which  is  unknown  in  England.  The  fiahermen  of  Port  Erin  he 
found  willing  to  assist  in  zoologioal  research,  but  on  this  occasion  he 
confined  himself  to  an  overhaul  of  the  lobster-pots  and  deep  lines 
placed  beneath  the  cliffs  extending  from  Fleshwick  Bay  to  the  Gulf ,  a 
wild  and  picturesque  spot,  where  the  strong  current  rushing  north- 
westwards  through  the  neighbouring  straits  carries  a  plentiful  harvest 
for  the  naturalist.  In  the  course  of  a  week  he  obtained  Tritonia  arbov' 
escenSf  Cuv. ;  Comatuîa  rosea^  the  rosy  feather-star  of  large  sise; 
Ophiocoma  granulata  ;  Uraster  glacidlis,  badly  figured  by  Forbes,  and 
hère  of  great  beauty  ;  Luidia,  also  of  large  size  and  equaJly  beautiful  ; 
and  the  crimson  Oushion-star  (QonicLster  Templetoni).  Some  of  thèse 
were  hooked,  some  appatently  entangled  by  the  linea  in  mid-water. 
Another  curions  takê  was  a  mass  of  the  ova  of  a  Loligo  (probably 
todarus)f  contained  in  blunt  rods  of  jelly  about  as  thick  as  the  finger, 
a  foot  long,  and  united  at  the  slenderer  summits  into  a  great  bunoh. 
The  red  gumet  when  just  caught  was  very  beautiful,  intensely  red 
above  and  as  purely  white  below  ;  but  the  blue-striped  wrasse  was  still 
more  spendidly  tinted  ;  there  was  also  the  rarer  red,  or  three-spotted, 
wrasse.  The  spotted  dog-flsh  died  inunediately  when  taken  in,  but 
the  immense  congers  required  decided  treatment.  Tubulariœ  were 
also  obtained,  and  a  little  luminous  annelide  was  taken  from  the  sea- 
weed,  and  might  be  mounted  for  the  microscope.  The  orustaœa 
were  Pilumnus  hirtelhis,  Portunus  comigatuSf  the  long-legged  spider- 
crab,  the  scorpion  spider-orab  (Bell),  and  Galathea.  On  the  shore  at  a 
lowÛde  were  found  plentifully,  Sagartia  venustaf  8.  hellis,  8.  dianthus, 
8.  niveat  and  A.  gemmacea. 

Mr.  Eirkby,  last  snmmer,  fdlowed  the  steps  of  the  vice-président 
over  the  heaths  at  the  extremity  of  the  island,  and  displayed  a  case  of 
insects  which  he  had  there  colleoted.  One  of  the  Hemiptera,  probably 
a  Eurygaster,  abounded  on  the  bramble.  Amongst  the  Lepidoptera 
were  the  meadow-brown,  the  grayling,  the  wall  B,  the  small  copper, 
the  silver-studded  blue,  and  the  common  bluo.  Of  moths  were  the 
humming-bird  a  Sesia  feeding  on  the  thrift,  the  pretty  heath, 
the  bumet,  Ahraxus  ulmoâria  and  grossulariataf  and  others  less 
notable,  but  perhaps  more  interesting  to  the  entomologist,  though  in- 
deed of  no  G^at  rarity.  luBects,  however,  seem  to  abound  on  the 
flowery  oommons  and  rocky  knolls.  Mr.  Klrkby  also  presented  a 
oolony  of  minute  house-ants,  which  he  caught,  a  few  days  before,  on 
his  plate  at  a  dining-room  in  the  city. 


BIBMINGHAM  KATUBAL  HISTOBT  ANB  MIOBOSCOPICAL 

SOCIETY. 

At  a  meeting  held  January  25,  Mr.  F.  Enock  read  a  paper,  entitled, 
**  Notes  on  Insects  captured  in  1868  and  1869,'^  in  which,  after  making 
an  eamest  appeal  to  the  members  of  the  society  to  engage  in  the  study 
of  the  habits  and  instincts  of  the  Lepidoptera,  he  described  in  détail 
the  incidents  of  his  own  numerous  night-excursions  in  the  woods  of 
Sutton  Knowle  and  other  localities  in  this  district,  for  the  purpose 
of  "  BUgaring  "  for  the  night-flying  moths,  during  which  an  hour*s  rest 
among  the  heather  or  braoken,  between  the  several  "fiights"  of 
the  insects,  has  been  the  usual  préparation  for  a  long  walk 
home  in  the  early  dawn  of  the  foUowing  day.  Mr.  Enock' s  researohes 
during  the  exceptionally  prolific  season  of  1868,  and  the  equally 
barren  one  of  1869,  yielded  him  some  700  spécimens,  which  formed 
the  principal  part  of  a  beautiful  collection  displayed  on  the  table,  the 
singularly  careful  préparation  and  arrangement  of  which  elicited 
gênerai  and  hearty  admiration,  as  well  as  afforded  convincing  évidence 
of  the  persévérance  and  zeal  of  the  owner.  Among  the  more  important 
captures  recorded  may  be  mentioned  the  following,  the  value  of  which 
will  be  at  once  recognized  by  those  of  our  readers  who  hâve  pursued 
the  fascinating  study  of  entomology  : — Chœroeampa  celerio,  Sphinx 
convohmli,  Oeometra  papilionanOj  Scotosia  vndulaia,  Notodonia 
dictœŒf  N,  ziczaCf  N.  dromedari'us,  Drepanula  Ti-amuîa,  D.  larerhda^ 
D.  falcula,  Triphceina  fimhria,  etc.  The  interesting  subject  of  the 
causes  of  the  occasional  appearance  of  extremely  rare  insects,  an&  the 
probable  means  of  their  transport  to  localities  to  which  they  are 
usually  strangers,  and  the  periodic  fiights  of  Noctuœ  at  regular 
intervais  during  the  night,  Bubsequently  formed  the  ground  ci  an 
interesting  discussion. 
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BELFAST  UNITED  NATUEAL  HISTOEY  SOCIETIES. 

Tes  Beventh  meetmg  for  this  seesion  of  the  Natnnl  Histoiy  and 
FhiloBophioal  Societj  and  tho  Naturalista'  Field  Club  took  place  at 
the  muséum,  on  the  evening  of  Wednesday,  the  26th  of  Jannary.  The 
ohair  was  oconpied  by  Profesaor  James  Thomson.  A  paper  was  corn- 
monioated  by  Mr.  Bobert  W.  Armstrong,  résident  partner  in  the 
Belleek  Poroelain  Works,  Connty  Fermanagh,  illastratire  of  thé 
potteiy  manufacture  oarried  on  there.  In  the  nnavoidable  absence  of 
Mr.  Armstrong,  the  paper  was  read  by  the  senior  secretary,  Mr. 
A.  O'D.  Taylor.  It  first  gave  an  historioal  ontline  of  the  ceramio  art, 
as  pnotifled  in  Tarions  oonntries  from  the  remotest  period  of  which 
we  hare  any  record.  Statements  in  the  Old  Testament,  extracts  from 
Diodonis  Sionlos,  from  Homer,  and  from  Chinese  chronides  were 
given,  showing  the  great  antiqnity  of  the  potter's  art,  and  the  high 
eitimaiion  in  which  it  was  held.  Its  progress  in  more  modem  times 
and  in  onr  own  conntry  was  then  sketohed.  That  branoh  termed 
"fine  pottery"  formed  the  ohief  snbject  of  the  paper,  embracing  under 
the  gênerai  term  "  white  ware  "  the  three  compositions  known  as  delft, 
stoneware,  and  poroelain.  Delft  is  a  porons,  biboloas  body,  which, 
only  for  the  thin  film  of  glass,  by  which  its  sorfaoe  is  covered  as  a 
gkze,  wonld  absorb  ail  flnid  matter  coming  in  contact  with  it,  nntil 
thoroaghly  satarated. 

The  pottery  now  made  in  Staffordshire,  howerer,  haa  a  small  por- 
tion of  a  Titrifying  ingrédient  introdnoed  into  it.     Stoneware,  properly 
Bpeaking,   is  a  thoronghly  yitrified  composition,   not  reqniring  any 
glaze  to  preyent  absorption,  and  thongh  not  transparent,  when  viewed 
throngh  a  thin  fracture,  shows  its  vitreous  composition.    Poroelain  is 
a  term  applied  generaUy  to  that  class  of  pottery  which  is  transparent, 
beautifoÛy  white  and  glossy,  resembling  china.    Its  bisque  state  may 
be  seen  in  figures,  and  in  busts  and  statuettes  with  a  wazy  substance, 
and  in  the  délicate,    ivory-tinted  china  as  made  at  Belleek.     This 
ehina  is  a  real  porcelain,  the  resuit  of  the  simple  vitrification  of 
felspar  and  china  day,  in  oontradistinction  to  the  phosphate  of  lime 
or  "bone  body"  used  in  England.    The  abnndanoe  of  felspar  noar 
Belleek,  and  of  pure  flint,  is  a  leading  élément  in  rendering  the  manu- 
facture there  so  cheap.    The  varions  materials  used  were  exhibited, 
and  the  varions  processes  described,  from  the  mixture  of  the  slop- 
material  to  the  very  finest  style  of  deoorating  the  baked  and  per- 
fected  produot.    It  was  stated  that  some  of  the  articles  produoed  at 
Belleek  contain  as  mnch  as  72  per  cent,  of  the  local  felspar.     In  ad- 
dition to  the  potter's  manual  art,  meohanical  means  hâve  lately  been 
introdnoed  by  which  an  important  class  of  goods  is  formed  in  large 
qnantities,  such  as  white  and  colonred  tiles,  and  porcelain  insulators 
for  télégraphie  purposes.     The  composition  reqnisite  for  thèse  is  used 
in  the  form  of  a  dry  dust  or  powder,  and  forced  by  maohinery  into 
métal  moulds  having  the  shape  of  the  desired  articles. 

A  large  trade  haa  been  developed  for  thèse  prodacts,  and  in  the 
domestio  and  fancy  deçartment  of  dinner  ornamental  ware,  and  figures. 
It  is  a  most  gratifying  oircumstanoe  to  leam  that  her  most  gracions 
M^esty  Queen  Victoria  has  patronized,  to  a  very  large  extent,  this 
new  branch  of  Irish  industry.  The  demand  for  Belleek  ware  is  rapidly 
increasing,  and  an  inspection  of  the  spécimens  submitted  at  this  lec- 
ture amply  snpported  the  opinion  that  in  delicacy  of  texture  and 
beauty  of  design,  the  Belleek  ware  need  fear  no  competitor.  The  im- 
portance of  the  ceramio  art,  as  now  existing.  in  Great  Britain  and 
Ireland,  may  be  inferred  from  the  following  brief  facts  :— Speaking  in 
round  numbers,  two  and  a  half  millions'  worth  is  exported  ;  one  mil- 
hon's  worth  is  used  at  home  annually  ;  800,000  tons  of  ooal  are  bumt 
in  the  potteries  ;  250,000  tons  of  day,  spars,  and  boues  axe  used,  and 
oot  less  than  800,000  men,  women,  and  children.  find  employment  in 
the  varions  departments  of  the  trade.  The  paper,  of  which  the  fore- 
ffcing  is,  from  the  press  of  other  matter,  but  an  imperfect  sketch, 
seemed  to  elidt  much  attention,  and  gave  rise  to  an  interesting  subsé- 
quent conversation  amongst  the  gentlemen  présent. 


FOREIGN  ACADEMIES. 


-•«»■ 


THE  FBENCH  ACADEMY. 

Paris,  Jakuast  SIst. — Of  the  candidates  for  the  post  vacant  in 
the  bureau  of  longitudes,  through  the  death  of  M.  Darondean,  the 
Academy  pUced  M.  De  la  Boche  Ponoié  first  by  40  votes,  against  3 
noorded  for  M.  Gaussin. 

Amoiig  the  oorrespoudenoe  was  a  note  by  M.  Dareete  on  the  subject 
of  the  relation  whidi  oan  be  established  between  the  development  and 
conyolutiona  of  the  brain,  and  the  weight  of  the  animal  to  which  the 
^«•mbelongs. 

H.  Adolphe  Chatin  sent  in  an  aooount  of  hia  researohes  on  the 
cause  of  the  dehiscenoe  of  anthers. 

A  Toluminous  atlas  of  eighty  plates,  representing  trichin»  and  ihe 

^*f>«^e«  of  oyats  to  which  thèse  parasites  give  rise,  was  laid  on  the 
••«îe. 


M.  Adam  sent  in  a  reply  to  M.  Becquerel  relative  to  the  prooess 
recently  described  for  the  nickelization  of  metala. 

M.  Leymerie,  professer  in  the  Toulouse  Faoulty  of  Sdences,  corn- 
munioated  a  short  note  on  the  non-existence  of  ooal  in  the  Frenoh 
Pyrénées. 

In  a  communication  by  M.  Lallemand,  he  stated  that  light  which, 
as  Schrotter  has  shown,  tums  ordinazy  phosphorus  into  its  red  modi- 
fication, oan  exercise  similar  action  upon  sulphur, — ^that  is,  it  eau 
render  insoluble  in  sulphide  of  carbon  sulphur  that  was  readily  soluble 
in  this  menstruum.  In  order  to  prove  this,  the  author  hermetioally 
seals  a  tube  containing  a  saturated  solution  of  sulphur  in  sulphido  of 
carbon,  and  then  places  some  point  of  the  walls  of  the  tube  in  the 
focus  of  a  lens  transmitting  the  solar  rays.  Very  soon  a  slight  de- 
posit  of  sulphur  is  perodved  at  this  point,  which  rapidly  increases, — 
and  this  deposit  consists  exclusively  of  the  insoluble  variety.  M.  Lal- 
lemand considers  that  this  curions  mdecular  action  is  due  exdusively 
to  the  Chemical  rays  of  sunbeams. 

M.  Bourgoin  conmiunicated  a  paper  on  the  electrolysis  of  a  solution 
of  oxalic  acid.  He  thinks  that  it  is  the  orystallized  add  itaelf  which 
undergoes  the  deotrolysis. 

A  momoir  by  MM.  Troost  and  Hautefeuille  was  read  on  the  dé- 
termination of  the  beat  of  combination  of  boron  with  chlorine  and 
with  oxygen.  Of  ail  the  members  of  its  natural  family,  carbon  is 
that  which  gives  the  least  beat  in  buming  in  oxygen,  namely,  8,000 
calories.  Boron  gives  14,400  calories,  and  the  authors  intend  to  show, 
in  a  future  paper,  that  silicon  gives  a  much  larger  number  still.  Now,  it 
is  established  that  the  faoility  of  combustion  follows  just  the  opposite 
order,  and  MM.  Troost  and  Hautefeuille  see  in  this  fact  an  analogy 
with  the  phenomena  of  paçsivity. 

M.  Daniel  communicated  a  paper  on  the  action  of  magnetism  on 
rarefied  gases. 

M.  Duméril  presented,  in  terme  of  great  praise,  the  last  parts  of  the 
work  on  the  zoology  of  Mozambique  by  Signer  Carboni  of  Bologna. 

Signer  Carboni  sent  in  a  note  to  prove  that  Epiomis  maaimiLa 
was  a  bird  of  prey. 


NOTES  AND  MEMORANDA. 


■o» 


Anatomy  In  Italy.— Aooording  to  the  Athenœumj  ihe  editors  of 
Archivio  per  la  Zoologia,  VAnatomia  e  la  Fisiologia  hâve  just  brought 
eut  the  first  volume  of  a  second  séries,  which  indudes  an  édition  of 
100  copies  only,  illnstrated  with  seventeen  well-executed  plates.  To 
those  who  wish  to  know  the  progress  making  in  Italy  in  the  branches 
of  science  above  named,  this  volume  will  be  particularly  interesting. 
Among  the  artides  are  two  by  Bichiardi — on  the  vascular  system  of 
the  eye  of  the  fœtus,  monograph  of  the  family  of  the  Pennatularii 
(with  fourteen  plates)  ;  one  by  Canestrini  on  fishes  of  Australia  ; 
Bonizzi  haa  one  on  a  variety  of  the  spedes  Oasterosteus  aculeatua  ; 
and  Ciaodo  oontributes  experiments  upon  the  action  of  certain  colour- 
ing  matters  and  chemical  substances  on  the  spermatozoa  of  the  frog 
and  the  triton.  The  structural  détails  of  the  Pennatul»  are  remarkably 
well  shown  in  the  lithographie  plates. 

A  Universal  Galvanio  Battery. — ^The  Chemical  News  gives  the 
following  abstraot  of  a  paper  which  recently  appeared  in  Cosmos  by 
M.  Delaurier  : — ^The  author  desoribes,  at  great  length,  and  accompanied 
by  a  woodcnt,  a  Bunsen  cell  modified  by  him.  He  uses  an  impure 
chromic  acid,  and  a  mixture  of  persulphate  of  iron  and  sulphuric  acid. 
How  the  impure  chromic  acid  is  prepared  is  not  mentioned.  Instead 
of  sulphuric  acid,  a  solution  of  common  sait  (1  part  in  10  of  water) 
is  often  applied,  and  the  amalgamation  of  the  zinc  is  dispensed  with  ; 
this  arrangement  appears,  aooording  to  the  statements  made,  to  be 
satisfactory  in  many  instances.  The  intensity  of  the  action  of  the 
oeil  when  chromic  add,  persulphate  of  iron,  and  sulphuric  acid  aie 
used,  is  very  great  ;  and  the  vapeurs  of  hyponitrio  acid,  so  deleterious 
with  the  Bunsen  cells,  are,  of  course,  avoided. 

Kangarco  Méat  for  England.  —  Mr.  D.  Tallerman,  of  London, 
writes  to  the  AustraZasian  : — "  Two  things  exist  in  the  colonies  that  are 
looked  upon  as  a  positive  pest  where  they  abound,  and  yet,  with  a  little 
trouble,  they  oan  be  made  a  source  of  immense  profit  to  those  oon- 
cerned.  I  allude  to  the  kangaroo  and  tho  rabbit.  The  first  is 
admirably  adapted  for  sansages,  and  if  made  the  same  size  and  shape 
of  the  ordinary  German  sausage,  would  sell  well  in  this  market  at 
Is.  per  Ib.  With  a  moderate-size  ohopping-machine  and  a  two-horse 
engine,  from  two  to  three  tons  per  day  oould  be  tumed  ont.  They 
oonld  be  well  packed  in  fat,  when  they  would  reach  hère  in  fine  con- 
dition. I  think  Mr.  Michie,  in  one  of  hia  oelebrated  lectures,  referred 
to  the  kangaroo  sausage,  and  could  posdbly  give  f urther  information 
about  them  ;  at  any  rate,  the  subjeot  is  well  worth  the  attention  of 
setUers  in  the  Western  district,  where  they  abound."  A  trade  in  this 
way,  says  Applied  Science,  onght  alao  to  be  done  in  Tanmanla. 


168 


SOIENTIFIO   OPINION. 
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RoTtL   HomccLTOBU.  SociETT  —The  correited  d  tee  of  m 
■hall  oppear  a  our     Diary     n  doe  coune     We  tbook  tba  aecratary  for 
the  oourteay  ahown  ua 

BwsroL  NiTDKiLlBTa"  SooiBTï,  — The  eocrotary  is  thanked.  He  nus- 
diraded  bis  parcs!. 

H.  W.  G.— Bnumé'a  degreot  eipresa  the  strength  of  ipirit  of  vice  In 
parla  par  hundred.  Tbua,  apîrit  of  90°  Baum  j  contalna  uO  par  centum  of 
abaoluto  alcobol.  For  gênerai  purpoeea  you  oan  obt^n  alcohol  oi  tliii 
particular  airengtb  by  digeating  rectifled  spirit  wilb  good  dry  pearloah 
for  a  day,  tban  decanting  the  aloobol  from  the  aqueoua  solution  of  the 
pearlash  shiob  il  tbua  Jormod,  and  distilliog. 

Thb  LAIE  Mb.  wAsh.—"C.  y.  R"wiUaeeby  ourlait  numbertbat 
wa  baye  autioipateittii*  requeat. 

"  M.  T.  M.'' — Thankafor  hîa  interealing  letterand  Idndconieut. 

"J.  H."— We  . 
apoTting  papera  wi 

NlW  SuBscBiBEH  aball  bave  the  baodbilla  sent  to  him  for  diatributic 
0*  he  wiahes.     We  could  dealre  a  multiplication  of  tbe  aama  laol  io  ■ 
bebalF  in  ether  directiona.  on  the  part  of  t 
uiefulneai  oF  ScnNTiric  OfiNlOM  aa  a  ^■ecial     „ 
wilt   be  rewarded  in  what  he  may  himaelf  acoompliah  among  hii  own 
frienda,  and  further  by  many  othera  followiDg  bïa  eiample. 


NOTICES, 
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of  the  Publiahors  direct,  or  through  their  local  Bookaelter,  n«M<  cloth 
Caaea  (br  Binding  Volumei  I.  and  Tl.  of  tbia  periodical,  pries  2s.  each. 

All  por»oi.a  faïling  to  obtain  a  regular  aupply  of  thia  journal  through 
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£.  a    d. 

One  Year'a  Sab«iription    0  17    « 

Half      „  ,,  0    9    0 

Quarter  „  0    6    0 

SubacriptioQB  in  all  oaaaa  to  be  p^  in  advance. 

Theae  tarma  praotically  abolish  the  charge  for  poatage,  and  thoee  of 
our  reodsrt  who  bave  hitherto  bean  IneonTenieDMil  by  the  efiaûiy  or 
inattention  of  thrâr  newaagent*  vill  hencaforth  be  aaTed  trauble,  annoy- 
anee,  and  extra  ooet  in  procuriog  tbia  journal. 

Back  NuMBBBa  o?  SciEHtiric  Opimioh.— It  ia  impceaible  to  repriut 
the  back  numbers  of  SoibntIFIO  Ofwioh,  therefore  uibacribera  ahould  at 
once  collect  their  leose  numbera  aild  bind  into  rolumea.  The  PubUahera 
will  be  happy  to  purchase,  at  tiiU  prica,  cleon  copiea  of  Koa.  3  and  11  of 
Volume  1.  of  tbia  journal.  ■   ■ 

Thb  PoBLisBERa  of  Scibktific  Ofinio.v  will  be  happy  to  Ibrvard  & 
prepatd  parcel  of  Proapectuiea,  lia.,  to  ony  aubaoribera  wEio  will  intenst 
themsalTes  in  drculating  them  among  their  frienda. 


eda  PbiloKiphioal  and  Literary  Sodaty.     "  On  the  Sawage  Oneation,"   I   '"«P^ffi 
byEd«MaFmiter,M.Iiwt.aB.,F.Q.8.  \  Sub»mb»n. 


OUR    NEW  VOLUME. 

With  a  viev  to  meet  thâ  eztendiiiç  requireme*ft  qf  our  Seaim,  tce 
AaBeptnÊieiuiîtliieiilarpedSciEVTïrlcOrisias,and  iave  iairodrced 
variovt  improoemeaU  tuggated  bg  the  expérience  gaiaed  durâj!  tie 
proitutiox  oflhejint  tteo  Volumit.  May  vt  ait  Subieribert  to  rtmind 
thoie  of  their  Scientifie  friendt  «ho  are  net  already  i«  lAe  habit  of 
rtguiarlji  pureiatù^  Sciehtdic  Opinion,  thaï  lie  eommeseement  of 
th«  prêtent  Fçlume  prêtent»  a  verj/favouraile  opportaniit  to  inteadiaff 
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THE  DISMISSAL  OF  LEYEBRIEB. 

[HO  SE  who  ba?e  been  anfamiliar  with  the  reoent 
progress  of  éventa  at  the  Observatory  of  Paris 
niDBt  bave  beard  witb  surpriae  tbat  tbe  great 
astronomer  Leverrier,  wbose  name  bas  been 
tbongbt  to  give  dignity  to  bis  title  of  Impérial 
Astronomer  ratber  tban  to  be  adorned  by  tbat  addition,  bas 
been  snmmarily  dismissed  from  bis  position  at  tbe  bead  of  tbe 
Paris  Observatory.  Tbongb  tbere  are  many  eminent  astro- 
nomers  and  matbematicians  in  France,  Leverrier  stands  fairly 
in  advance  of  tbem  ail.  Matched  only  in  famé  as  respects  bis 
spécial  department  of  astronomy  by  onr  Adams,  and  bolding 
a  position  as  respects  astronomy  geoerally  side«  by  side  witb 
Adams  and  Sir  Jobn  Herscbel  (no  otbers  mnst  be  ranked  witb 
tbem),  Le?errier  seemed  safe  in  bis  position  as  tbe  recognized 
bead  of  astronomy  in  France.  Yet  even  tbose  wbo  are  most 
sensible  of  tbe  wonderfal  talents  of  tbe  distingaisbed  Frencb- 
man  admit  tbat  be  bas  fairly  earned  bis  dismissal. 

It  bas  been  for  a  long  time  obvions  to  ail  wbo  nnderstand 
wbat  tbe  working  of  a  scientifio  department  sbonld  be,  tbat 
tbere  bas  been  a  bitcb  in  tbe  arrangements  at  tbe  Paris  Ob- 
servatory. Now  one  indication,  now  anotber,  bas  ezbibited 
tbe  existence  of  ill-feeling  between  tbe  bead  of  tbe  Observatory 
and  tbe  able  corps  of  matbematicians  working  nnder  bim.  It 
bad  come,  indeed,  to  be  well  known  in  many  qaarters  tbat 
Leverrier's  treatment  of  bis  guo^î-coUeagues,  as  well  as  of  bis 
recognized  subordinates,  was  fiimply  nnbearable.  To  a  gênerai 
— sometimes  a  very  particnlar — ^brnsqneness  of  manner  was 
added  a  jealonsy  respecting  the  work  and  tbe  réputation  of 
otbers  which  a  man  in  Leverrier's  position  sbonld  bave  been 
tbe  last  to  feel.  It  was  not  to  be  ezpected  tbat  snch  men  as 
Wolf  and  Loewy,  Marié  Davy  and  Yillarcean,  wonld  qnietly 
sabmit  to  be  treated  like  misbebaving  cbildren,  still  less  tbat 
they  wonld  consent  to  be  bampered  by  absnrd  restrictions  in 
tbe  dÎBcbarge  of  tbeir  several  fnnctions. 

Tbe  matter  bad,  indeed,  reacbed  snch  a  point  tbat  even  bad 
tbe  ehefa  de  service  and  tbe  astnmoméa  adjointe  been  willing  in 
the  interests  of  Science  to  endnre  tbe  treatment  they  were  ex- 
posed  to,  they  wonld  bave  been  compelled  to  aot  by  tbe  re- 
proaches  of  Ûiose  wbo  mistook  tbeir  dévotion  to  Science  for 
tameness  of  spirit. 

Under  snob  oircamstanoes,  but  one  course  remained  open  to 
tbem.  A  mémorial  was  addressed  to  tbe  Minister  of  Public 
Instruction,  in  which  tbe  condition  of  tbe  Observatory  and  tbe 
way  in  which  tbe  aâfairs  bave  recently  been  administered,  were 
discussed  at  fnll  lengtb.  Tbis  mémorial  was  signed  by  Yil- 
larcean, Loewy,  Wolf,  Marié  Davy,  and  ail  tbe  subordinate 
officiais  of  tbe  Observatory  withont  a  single  exception;  and 
tbe  memorialists  left  witb  tbe  Minister  of  Public  Instruction  tbe 
option  of  dismissing  M.  Leverrier  or  of  accepting  tbeir  résig- 
nation. 

It  was  felt  by  tbe  French  Government  tbat,  in  tbe  face  of 
sucb  an  appeal  as  tbis,  even  tbe  eminent  abilities  and  tbe  bigh 
standing  of  tbe  Impérial  Astronomer  mnst  bedisregarded*  After  a 
very  brief  considération,  tbe  complaint  of  the  memorialists  was 
responded  to  by  tbe  dismissal  of  Leverrier  from  tbe  public 
service. 

Mucb  as  we  may  regret  tbat  snob  an  astronomer  sbonld  no 
longer  bave  at  bis  disposai  tbose  facilities  for  nsefal  work  which 
Leverrier  derived  from  bis  position  as  director  of  tbe  Paris 
Observatory,  tbere  can  be  no  doubt  tbat  bis  dismissal  is  a  gain 
to  Science.  It  is  a  gain,  because  the  astronomer  wbo  will  re- 
place bim,  tbongb  be  may  be  less  eminent  in  science,  will  be 
more  carefnl  of  tbe  interests  of  Science.  It  is  a  gain,  because 
tbose  who  bave  been  under  bis  controlwill  feel  tbat  they  mnst 
jastify  tbeir  action  by  showing  tbat  tbe  progress  of  astronomy 
really  bas  been  cbecked  by  bis  misconduct.     Bat  most  of  ail. 


it  is  a  gain,  because  it  reminds  tbose  wbo  bold  a  similar  position 
to  tbat  which  Leverrier  bas  lost,  tbat  wbat  is  expected  from 
tbem  is  tbe  encouragement  of  Science.  If  now,  or  at  any 
future  time,  tbere  sbonld  be  an  astronomer,  bowever  distin- 
gaisbed, wbo,  having  atiained  to  a  position  of  autbority,  sbonld 
be  disposed  to  exercise  bis  powers  unwisely,  to  be  overbearing 
and  ill-conditioned  witb  bis  subordinates,  jealons  as  to  the  pro- 
gress of  tbeir  labours,  or  more  carefol  in  any  way  of  bis  own 
réputation  tban  of  tbe  interests  of  Science,  to  sucb  a  one  the 
bistory  of  Leverrier's  fall  will  be  a  profitable  snbject  of  study. 

So  far  as  Leverrier  is  personaJIy  concerned  in  tbis  matter 
we  bave  little  fnrther  to  say  ;  but  as  respects  tbe  bearing  of 
the  event  on  bis  famé  as  an  astronomer  we  may  be  permitted  a 
few  words  of  comment.  We  believe  tbat  when  a  place  is  to 
be  assigned  bim  in  tbe  list  of  tbose  wbo  bave  laboured  in  ad- 
vanoing  astronomy,  tbe  nnbappy  circnmstances  which  bave 
just  occnrred  will  be  wbolly  left  ont  of  considération.  It  will 
not  be  of  Leverrier,  the  director  of  tbe  Paris  Observatory,  tbat 
men  will  think — but  of  Leverrier,  co-discoverer  witb  Adams  of 
tbe  giant  but  invisible  mass  of  distant  Neptune.  Men  will 
remember  tbat  if  it  was  given  to  onr  own  great  astronomer  to 
seize  as  by  inspiration  upon  tbe  trne  interprétation  of  a  great 
problem,  and  to  complète  while  yet  but  a  youtb  tbe  splendid 
solution  of  its  perplexities,  Leverrier  achieved  the  more  arduous 
task  of  tracking  ont  one  by  one  every  possible  interprétation, 
of  giving  tbe  just  reasons  for  rejecting  eaoh,  and  (when  be  alone 
bad  thus  at  lengtb  proved  wbere  tbe  trne  interprétation  was 
to  be  looked  for)  of  carrying  tbe  analysis  of  the  problem  to  a  soin- 
tion  as  satisfactory  as  tbat  achieved  by  bis  Englisb  fellow-worker. 
Nor  will  it  be  forgotten  bow  successfally  Leverrier  bas  laboured 
in  other  branches  of  matbematical  astronomy;  bow,  having 
settled  tbe  détails  of  tbe  outermost  limits  of  the  solar  System, 
be  dealt  next  witb  tbe  motions  of  tbe  innermost  of  ail  tbe 
known  planète  ;  bow  skOfnlly  be  bas  tabulated  the  motions  of 
Mercury,  Mars,  and  Yenus  ;  in  fine,  bow  ably  be  bas  achieved 
every  scientific  task  to  which  be  bas  devoted  bis  splendid 
talents. 


THE   WEEK. 


Sinoe  opmilog  tbis  departmMit,  we  hMf  reoeiTad  lo  maoli  awisUnce  from 
ttiwMÏj  eorrwpondento  in  différent  pwti  of  th»  world,  that  w«  are  lad  to 
beUav*  tbat  onr  r^aden  maj,  with  rair  littla  troubla  to  themaelTea,  aid  na 
in  nwktng  *'  Tha  Waak  "  a  moat  oomprehentiTa  reoord  of  cnrrant  «Tanta  in 
tha  aoiantiflo  world.  Wa  tharafora  appeal  to  ail  onr  frienda  to  lead  ne,  not 
marely  theix  *'eart,"  bnt  tbiir  banda,  aod  to  aend  ua  aoy  weekly  "  jottinaa  " 
of  intereat  relatire  to  mattera  oeenrring  in  tbeir  neichbonrhood.  "Tbe 
amidleat  oontaribadon"  will  be  aeoept«d,  and,  aeriooalT,  tbe  briefer  and  more 
tarae  the  notée  are  the  bettar.    Saoretariea  of  aoeietiea,  metropobtan  and 

groflBfOial,  librtriaaa,  ooratora,  leotnrara,  and  teaohen,  may  ali  do  aomethmf 
itheirtom. 

|B.  FLOWEE,  tbe  new  Hnnterian  Professor  of  Com- 
parative Anatomy  in  the  Boyal  Collège  of  Surgeons, 
opened  bis  course  of  lectures  on  the  Mammalia  on 
Monday.  The  lectnrer's  remarks  were  chiefiy  intro- 
ductory,  but  were  nevertbeless  of  peculiar  interest.  Tbe 
manner  in  which  Professor  Flower  confirmed  tbe  troth  of 
certain  of  Mr.  Darwin's  views  gave  ^spécial  pleasure  to  a  large 
nomber  of  bis  audience. 

We  are  informed  tbat  Mr.  Pritchard  bas  obtained  tbe 
Savilian  Professorship  of  Astronomy. 

No  class  of  tbe  community  would  feel  tbe  advantages  of 
rcduced  rates  of  postage  on  printed  matter  more  tban  would 
scientifio  men  ;  while  at  the  same  time  noue  can  demand  it 
more  fairly  tban  they  on  tbe  gronnds  tbat  in  thus  undonbtedly 
aiding  the  progress  of  tbeir  investigations  tbe  country  at  large 
will  be  tbe  real  gainer.  We  hope,  therefore,  to  see  every 
scientific  worker  giving  wbat  aid  and  influence  be  can  to  tbe 
Comroittee  of  the  Society  of  Arts  now  sitting,  appointed  to 
take  steps  for  nrging  upon  tbe  Cabinet  the  great  importance 
to  ail  classes  of  redncing  the  postage  on  printed  matter  to  one 
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halfpennj,  instead  of  a  penny  as  at  présent,  for  everj  fonr 
onnces  weight.  Printed  matter  abroad  is  oarried  at  verj  mnoh 
lower  rates  than  in  this  oonntry,  to  the  great  benefit  of  the 
eommnnitj.  Gircalars,  newspapers,  and  books,  and  even  small 
parcels,  are  transmitted  hj  the  post  in  foreign  conntries  at 
rates  which  slionld  put  Englishmen  to  shame.  The  Govem- 
ment,  last  session,  expressed  itself  favonrable  to  a  rédaction  of 
the  rates,  and  the  Post  Office  officiais,  it  is  well  known,  are 
qnite  ready  to  nndertake  the  service  :  so  that  the  chances  of 
saocess  are  great  if  the  matter  be  earnestlj  worked. 

Last  week  Earl  de  Grej,  after  distribnting  the  prises  to  the 
sncoessfnl  competitors  among  tho  members  of  the  evening 
classes  of  the  Birkbeok  Institution,  made  spécial  comment  on 
the  fact  that  almost  from  the  commencement  of  the  institution 
classes  h  ad  been  held  for  soientific  instruction.  He  said  he 
thought  it  was  impossible  to  overrate  the  importance  of  such 
instruction,  the  great  value  of  which  had  only  lately  been 
realized  by  the  country  at  large. 

Colonel  Milwabd,  B.A.,  has  been  appointed  superintendent 
of  the  Boyal  Laboratory  at  Woolwich  Arsenal.     The  office  of 
Deputy-Director  of  Ordnance»  previously  held  by  this  officer, 
•will  be  abolished. 

AccoBBivo  to  the  Athenœum,  Colonel  Walker  has  drawn  up, 
at  the  suggestion  of  the  Astronomer  Boyal,  a  report  on  the 
observatory  at  Madras,  pointing  eut  a  way  in  which  that 
establishment  may  be  more  advantageously  employed  than  of 
late,  and  prescribing  certain  definite  datiei  which  might  there 
be  undertaken. 

A  vemobial  was  presented  by  a  deputation  to  Earl  de  Grey 
and  Mr.  Forster,  setting  forth  the  hardships  of  the  new  orders  in 
référence  to  the  System  of  State  aid  to  Science  classes.  The  chief 
pointe  urged  were  that  the  changes  in  the  Science Direeiory  before 
the  year  had  terminated  for  which  the  directions  were  issued, 
were  not  only  an  inconvenience,  but  were  looked  upon  by  the 
teachers  as  a  breach  of  faith  by  the  department.  The  working 
of  the  changes,  especially  with  regard  to  teachers,  was  shown 
to  be  a  peculiar  hardahip  upon  the  teachers  of  small  classes, 
and  détails  of  the  hardships  were  given  by  a  référence  to  in- 
stances occurring  in  the  classes  connected  with  the  union  of 
Lancashire  and  Cheshire  mechanics'  institutions.  It  was  stated 
that  while  one  dass  teacher  might  benefit,  another  would  lose 
rémunération  by  the  change  ;  for  instancei  the  teacher  of  ohe- 
mistry  might  gain,  but  the  teacher  of  mathematics  would  lose. 
It  seems  to  us  that  the  memorialists  hâve  a  real  grievance,  and 
we  hope  to  see  it  redressed. 

In  a  letter  to  the  daily  press,  "  one  of  the  deputation  "  from 
the  British  Association  to  the  Frivy  Council  points  ont  some  of 
the  data  désirable  to  be  obtained  before  any  remédiai  measures 
are  attempted  for  advancing  either  scientific  research  or  scientific 
instruction.  According  to  him  some  of  thèse  data  "  may  be  thus 
shortly  enumerated.  What  is  nowbeiug  doue  in  the  way  of  Sdence 
in  England  P  Who  is  doing  it  P  Who  enables  them  to  do  it  P 
To  what  eztenti  and  how,  does  the  State  oontribute  to  Science  P 
What  retum  for  xts  contributions  is  obtained  by  the  nation  P 
Is  the  retum  insufficient  in  any  partieular  instance  P  If  so, 
what  is  the  cause — neglect  of  duty  on  the  part  of  those  receiving 
the  public  funds,  or  inefficiency  of  organization  on  the  part  of 
the  State  P  Should  the  State  assist  Science  at  ail,  even  to  the 
présent  limited  eztent  P  Should  it  give  more  assistance,  or 
less,  than  at  présent  P  If  more,  how  may  the  aid  be  best 
rendered — by  grants  of  money,  by  rewards  for  scientific  merits 
or  discovery,  by  supplementing  ozisting  institutions,  whether 
private  or  public,  by  founding  new  institutions  P  Under  what 
partieular  departments  of  the  State  are  the  varions  institutions 
now  placed  P  How  is  responsibility  to  the  nation  in  each 
separate  case  provided  forP  How  is  scientific  patronage  at 
présent  dispensed  P  Is  it,  or  is  it  not,  désirable  that  the  whole 
scientific  System  of  the  coantry  (when  we  hâve  a  System)  should 
be  placed  under  one  and  the  same  department  P     Hâve  we  at 


présent  any  department  fitted  to  assume  the  charge  P  I  do 
not  think,*'  he  says  fnrther,  "  I  am  rash  in  dedaring  my  belief 
that  there  does  not  ezist  a  man  in  England  who  can  give  a 
dear,  accurate,  bueiness-like  answer  to  any  three  of  thèse 
questions.  Possibly  we  might  get  answers  to  ail  by  eztracting 
a  bit  from  one  man  and  a  bit  from  another;  but  who  is 
to  flnd  the  right  men  to  question  P  Who  is  to  force  them 
to  answer  trulyP  Who  is  to  dévote  the  necessary  time 
to  the  inquiryP  Clearly  no  individual  can  do  this.  But  a 
Boyal  Commission  can  do  it.  Is  there  any  other  mode  of 
obtaining  this  information  better  than  that  which  a  Bôyal 
Commission  would  afford  P  If  so,  by  ail  means  let  us  bave  it. 
If  not,  let  us  bave  a  Boyal  Commission." 

AccoBDiNG  to  the  Médical  Timea  and  OazeUe  the  soheme  for 
amalgamating  the  Médical  Sooieties  is  likely  to  break  down,  a 
good  deal  of  passive  opposition  having  been  ezbibited  to  the 
propositions  of  the  Médical  and  Chirurgical  Sodety. 

In  connection  with  Mr.  Alezander  Wallace's  article  on  Sîlk 
Culture  in  England,  which  recently  appeared  in  Scientific 
Opinion,  the  foUowing  announcement  is  of  interest.'  At  the 
last  meeting  of  the  Committee  of  the  Silk  Supply  Assodation 
at  the  offices  of  Mr.  D.  Chadwick,  M.P.,  reports  forwarded  by 
the  Colonial  Office  from  silk-prodncing  colonies  were  read, 
showing  that  the  production  of  silk  may  be  almost  indefinitely 
increased.  It  was  unanimously  considernd  that  the  importa- 
tion of  cocoons  to  this  country  and  the  reeling  hère  would 
introduce  a  new  industry  of  considérable  importance.  Mr. 
Chadwick  gave  an  account  of  bis  visit  to  Peterson,  the  prin- 
cipal seat  of  the  silk  manufacture  of  the  United  States,  and 
of  his  conférence  with  the  Chamber  of  Commerce,  New  York, 
on  the  Bubject. 

The  Pharmaceutical  Society  bave  issued  a  oopy  of  the  Bega- 
lations  required  by  the  Pbarmaoy  Act,  1868,  to  be  observed  in 
selling  by  retaili  and  in  dispensing,  poisons. 

Sir  Edwabd  Sabine,  as  Président  of  the  Boyal  Sodety,  has 
sent  ont  cards  for  two  evening  réceptions,  which  are  to  be  held 
at  Burlington  House  on  March  5th  and  April  28rd. 

Mr.  Sollt,  F.B.S.,  has  been  appointed  Hunterian  Orator 
at  the  Boyal  Collège  of  Surgeons  for  the  ensuing  year. 

A  STJPFLEKENT  to  Watts's  Dtcttonary  of  Ohemiatryt  which 
will  bring  the  record  of  chemical  discovery  down  to  the  end  of 
1869,  is  preparing  for  publication. 

The  first  order  made  by  Government  under  the  Sea  Fisherîes 
Act  of  1868  has  been  granted  by  the  Board  of  Trade  to  the 
Corporation  of  Boston,  Lincolnshire,  investing  them  with  con- 
servancy  powers  over  the  extensive  oyster  and  mussd  fisheriee 
lying  between  Boston  and  Lynn  Deeps.  By  its  provisions  a 
close  season  is  established  for  three  months  of  each  year,  por- 
tions of  the  fishery  may  be  entirely  closed  from  time  to  time, 
small  oysters  and  mussels  are  to  be  thrown  back,  and  ail  beats 
fishing  the  oyster  or  mussel  beds  are  to  pay  a  lioeose-duty, 
which  will  be  applied  to  cultivating  and  improving  the 
fisheries. 

TflB  meeting  of  the  Boyal  Agrioultural  Society  in  1871  wiU 
probably  be  held  in  Shrewsbury. 

In  outward  appearance  no  two  ships  could  well  be  more 
dissimilar  than  the  two  tnrret-ships,  the  Monarch  and  the 
Oajptain,  which  arrived  last  week  at  Plymouth.  The  Monarch, 
as  the  représentative  of  the  high  freeboard  type,  carries  her 
turrets  on  a  deck  elevated  at  an  unusual  height  from  the  water, 
and  thus  offers  in  her  lofty  ddes  an  immense  and  weakly-plated 
target,  as  compared  with  the  penetrati?e  power  of  her  own 
gUDS,  for  an  enemy's  shot.  With  a  low  freeboard,  and  there- 
fore  offering  a  mach  lesser  target,  the  Captain  has  greatly  the 
advantage  of  the  Monarch  in  this  respect.  The  speed  of  the 
Monarch  under  steam  has  been  established  beyond  dispute,  as 
has  also  her  excellence  as  a  sea-going  ship,  and  steadiness  as  a 
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floating  gaii*oarriage»  in  ail  weathers.  The  OapUUn  bas  jet 
to  prore  her  qualifications  in  speed^  behavionr  at  sea,  and 
eteadiness  as  a  gan-platform  ;  bot  tbe  trials  to  wbiob  sbe  will 
be  snbjeoted  in  oompany  with  the  Monarch  will  give  a  trae 
measnra  of  raine  in  ail  thèse  respects.  Dnring  the  short  time 
arailable  for  obtaining  anj  expérience  relative  to  snoh  matters 
as  in  the  Toyage  ronnd  firom  Birkenbead  to  Fortsmontb,  the 
Oapiain's  performances  gave  promise  of  eqnalling  in  ail  re- 
spects in  Ûie  fatnre  those  of  her  handsome  rival,  the  Monarch, 
Being,  as  tbey  are,  compétitive  ships,  it  is  impossible  to  speak 
of  one  withont  the  words  made  nse  of  haying  some  référence  to 
the  other,  and  in  this  way,  in  fact,  the  comparative  merits  of 
the  two  become  most  interesting  ;  and  one  of  the  first  problème 
to  solve  in  the  coming  compétitive  trials  will  be — What  are 
really  the  comparative  advantages  and  disadvantages  of  a  high 
and  a  low  freeboard  to  a  tnrret-ship  when  fighting  an  action 
with  an  enemy  in  a  gale  of  wind  in  mid-Atlantic  P  AU  other 
questions  beyond  this  mast  sink  into  insignifioance  when 
ocean-cmising  torret^ships  are  considered  simply  as  fighting 
machines. 

A  CHEKISTBT  class  is  being  formed  at  the  Technioal  School, 
Clerkenwell. 

The  greatest  rainfall  of  any  twenty-foor  honrs  this  five 
years  feU  between  2  p.m.  on  the  6th  to  the  same  hoar  on  the 
7th  inst.,  aecording  to  Mr.  Billington's  observations.  On  the 
lOth  inst.  the  mean  temperatnre  was  14*9^  below  the  average 
of  fifty  years  :  so  we  leam  from  Mr.  Alnatt. 

Mb.  Objlnt  Dupf,  M.P.,  was  elected  Lord  Beotor  of  the 
University  of  Aberdeen  on  Satarday. 

Testebdat  week»  Mr.  Cross,  of  Liverpool,  received  a  large 

importation  of  serpents  and  other  animais.  Two  boa  constriotors, 

whilst  in  a  dormant  condition,  measnred  8  ft.  and  10  ft.  in 

length,  and  one  of  the  pythonesses,  whilst  on  the  voyage  from 

the  West  Indice  to  Liverpool,  gave  "  birth  "  to  no  fewer  than 

35  pythons — ail  of  which,  notwithstanding  they  were  inolosed 

in  a  box  not  larger  than  an  ordinary  Foyle  salmon-case,  were 

in  good  condition  on  being  sent  ashore.     There  were  also  two 

blne-faoed  gorillas  of  the  largest  kind,  a  bnffalo,  a  bine  maccaw 

with  gold-fringed  eyes,  a  griffin  vnltnre,  and  a  porcnpine  rat — 

the  oxdy  one  that  bas  ever  been  imported  from  the  West  Ooast 

of  Afriea.     Dnring  Tnesday  night  one  of  the  large  serpents 

bnrrowed  from  nnder  its  cage,  or  in  some  other  way  managed 

to  escape,  and  gained  access  to  an  adjacent  stable  throngh  a  hole 

in  the  waU.     On  Wednesday  moming,  when  tho  carter  entored 

the  stable,  he  observed  that  a  horse  there  was  nnnsnally  timid 

and  nervons,  and  on  doser  examination  he  noticed  that  its  back 

was  marked  as  if  beaton  with  a  thong.    Presently  he  observed 

the  body  of  the  serpent  snspended  as  it  were  from  the  manger. 

It  was  qnito  dead  ;  a  portion  of  the  head  had  been  bitton  away, 

and  the  lower  part  of  the  body,  which  restod  on  the  gronnd, 

bore  the  marks  of  having  been  trampled  by  the  horse's  shoes. 

The  horse  itsdf  was  nninjnred. 

The  Anrora  borealis  is  reported  to  bave  been  visible  on 
Friday  evening  at  Cambridge,  at  half-past  eight,  as  a  long, 
low  arch  of  pale  light  spanning  the  northem  heavens,  and  sur- 
monnted  by  a  glow  of  rosy  red,  which  flashed  and  fliokered  and 
fààeà  away  every  moment.  On  its  final  disappearance  its  place 
was  oconpied  by  a  bright  band,  of  varying  intensity  bnt  definito 
shape,  of  which,  however,  only  portions  were  visible  at  once. 

1m  eonnectîon  with  the  snbject  of  railway  communication 
between  this  conntry  and  the  Continent,  to  which  we  some 
lime  since  called  attention,  an  intoresting  lettor  bas  appeared 
in  the  Timeê  from  Mr.  J.  Fowler.  The  writer  advocates  the 
employment  of  large  ferry -boata,  so  constmcted  that  their 
motion  will  be  practically  nnaffected  by  the  waves  of  the  Englieh 
Channel,  and  that  the  whole  train  and  carnages  from  London 
may  be  mn  npon  their  deck,  carried  over  to  France,  slid  npon 
the  French  line,  and  so  on  to  Paris  withont  change  or  annoy- 


anoe  to  the  passengers.  Thèse  beats  Mr.  Fowler  thinks 
should  be  abont  450  fb.  long,  proportionally  wide,  and  with  a 
'dranght  of  abont  12  ft.  It  is,  he  says,  objeoted  that  the 
weight  of  the  train  wonld  make  the  boat  top-heavy,  bat 
this  is  a  complète  mistake.  A  train  of  passenger  carriages 
wonld  only  weigh  abont  120  tons,  which,  in  the  proposed  vessel 
of  7,000  tons,  wonld  be  practically  nnfelt.  It  is  a  common  idea 
that  it  is  proposed  to  place  the  passenger  carriages  on  the  deck, 
exposed  to  wind  and  weather,  instead  of  their  being  endoséd,  as 
they  will  be,  in  a  space  between  the  npper  and  the  main  deck, 
and  completely  protected  from  exposnre.  It  is  also  intended  to 
carry  the  goods  tmeks  bdow  the  main  deck,  as  their  weight  will 
be  nsefnl  to  ballast  the  vessel  and  increase  its  steadiness.  On 
the  main  deck,  accommodation  wUl  be  provided  for  passengers 
(who  will  generally  alight  from  their  carriages,  as  they  wonld  at 
any  railway  station  where  a  stoppage  is  made  for  reâreshment), 
and  they  will  find  well-lighted,  well-warmed  saloons,  with  means 
of  reading,  writing,  &c.,  which  will  make  the  sea  voyage  the 
most  agreeable  part  of  the  jonrney.  Private  cabine  will  also  be 
provided  on  the  same  deck,  and  large  rooms  for  the  officiais  of 
the  Costom-bonses  of  the  two  conntries,  so  that  ail  Inggage  may 
be  examined  and  the  weary  delay  from  that  canse  at  the  end  of 
the  joumey  entirely  avoided.  The  speed  of  thèse  steamers  is  an 
important  part  of  their  design,  and  instead  of  the  jonrney  from 
Dover  to  Andresselles  oconpying  two  honrs,  as  steted  by  yonr 
correspondent,  it  will  be  performed  in  one.  The  hydranlic  ap« 
paratns  in  the  harbonrs  on  each  side  is  so  arranged  that  the 
transfer  of  the  carriages  between  the  railway  and  the  boate  will 
be  effected  within  five  minutes. 

M.  Gustave  Laxbbbt  bas  been  joumeying  abont  endeavonr- 
ing  to  complète  the  snm  necessaiy  for  the  proposed  Polar 
Expédition.  The  resnlt  is  that  abont  £4,000  are  still  wanting 
to  enable  it  to  be  nndertaken. 


ON  MIOBOSOOPIO  ACOESSOBIES. 

BT  J.  BAKEB  EDWABBS,  PH.I>.,  7.C.8., 

Bon.  Bec,  Montréal  Uieroteopic  Clu5,  and  Oor.  Uerm.  LtiMrpooI 
UieroêeopiùoX  CM>  amd  N$io  York  Microteopic  Society, 

|EXT  to  the  possession  of  a  good,  solid,  smoothly- 
working  stend,  with  good  powers  and  good  illnmina- 
nation,  is  the  désire  for  the  acquisition  of  those 
nsefnl  accessories  which  the  aealons  microscopist 
Boon  finds  are  essentials  to  bis  progress  in  practical  stndy.  Of 
thèse  I  shall  first  notice  simplifications  which  amonnt  to  per- 
manent improvements.  Thns,  the  shntter  or  graduating 
diaphragm  is  an  improvement  likely  to  snpersede  the  roteting 
diaphragm  beneath  the  stage  ;  and  the  adjnsting  side-light  as 
a  parabolic  reflector  is  a  nsefnl  snbstitnte  both  for  the  bnll's- 
eye  condenser  and  the  varions  Lieberknhns.  The  orthoscopic 
eye-piece,  in  ite  double  service  as  an  achromatic  condenser,  is 
also  a  valuable  and  eoonomical  accessory.  I  bave  already 
stated  that  the  binoonlar  prism  is  an  essential  to  the  beet  form 
of  stend,  and  is  entitled  to  a  higher  place  in  the  estimation  of 
the  working  student  than  a  mère  accessory. 

The  new  roteting  glass  steges  of  either  Messrs.  Oronoh  or 
Collins  are  certainly  accessions  to  the  instrument,  and  can  be 
reoommended  to  those  who  do  not  care  abont  the  expensive 
mechanical  stage.  The  movement  is  smooth  and  tme,  and  the 
fingers  may  soon  become  edncated  so  as  to  work  the  objeot 
with  ail  the  précision  desired. 

A  roteting  diaphragm,  fumished  by  Cronch  or  Collins,  also 
gives  ail  the  effects  of  the  dark  well  and  oblique  illuminations. 

The  parabolic  condenser  of  Wenham  is  an  inviduable 
illuminator  for  fbraminifera,  polycystina,  and  transparent 
injections. 

The  caméra  lucida,  lever  compressorium,  and  objeot^lass 
xeflectors  may,  I  think,  be  considered  aa  Inznries,  not  at  ail 
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essential  to  the  stndent.  So  also  tha  "  ereoting  eje-pîeoe," 
althongh  invaluable  nnder  exoeptîonal  droamstaBces»  may  be 
geiierallj  dîspenaed  with,  as,  for  ordinary  disseciioiis,  the 
bînooolar  folding  stand,  oaUed  the  "OoUina's  LawBon  Die- 
Bector/'  holds  the  préférence. 

Every  real  stndent  shonld  procore  at  least  a  stage  miero- 
meter,  and  he  will  probably  not  regret  the  poeseedon  of  a 
"  oobweb  ditto  "  for  the  eye-pieoe.  Aoonracy  in  the  expression 
of  the  size  of  objecta  described  is  often  of  the  greatett  import- 
ance in  original  investigation. 

Mnst  I  call  the  "Brook's  nose-piece"  an  aooeasoryP  I 
suppose  I  mnst  ;  yet  I  àm  aconstomed  to  regard  it  as  one  of 
the  most  essential  parts  of  mj  instrument.  So  ▼alnable  is 
the  ready  ezchange  of  two  object-glasses  that  it  is  ahnost 
esaential  where  hîgh  powers  are  often  naed.  I  may  hère  state, 
incidentally,  that  I  hâve  tried  the  moltiplication  of  this  rotatory 
movement  to  the  eztent  of  three  and  five  object  glaases,  but 
hâve  foand  that  the  strain  and  leverage  npon  the  fine  adjnst- 
ment  is  too  great,  and  therefore  prefer  the  double  nose-piece. 

The  polariscope  is  an  essential  part  of  a  good  miorosoope. 
It  cannotbe  diapenaed  with,  and  shonld  therefore  not  be  deemed 
a  mère  acceasory.  Still,  it  oflen  is  so  called,  and  varions  oon- 
trivances  hâve  been  suggested  to  rednce  its  cost.  I  shonld 
recommend,  however,  large  priama  and  thin  selenites,  and 
would  by  no  means  adviae  any  expérimente  with  tourmalines 
or  Herapathites.  I  hâve  tried  them,  and  find  no  polariscope 
is  80  satisfactory  as  the  Nichol's  prism,  with  a  good  selenite 
below  the  object,  the  analyzer  being  plaoed  immediately  behind 
the  object  glaas.  In  the  Harley  Colline'  microaoope  the 
arrangement  ia  excellent  ;  the  same  alide  carnes  the  analyzer 
and  the  binocular  prism  into  the  body,  thus  saving  a  great 
ambunt  of  screwing  and  unscrewing. 

I  would  urge  upon  the  microacopiat  the  importance  of  thia 
mode  of  illumination,  aa  it  frequently  givea  valuable  delinea- 
tions  when  least  expected.  Objecta  required  for  inveatigation, 
auch  aa  parasitée  and  tissues,  are  often  obscure  and  unsatisfac- 
tory  by  ordinary  modes  of  illumination,  owing  to  iheir  great 
transparency.  In  thèse  cases,  polarized  light  is  of  the  greatest 
assistance  in  the  delineation  of  structure. 

Some  confusion  exists  in  the  popular  mind  as  to  the  compa- 
rative value  of  the  polariscope  and  a  mode  of  illumination 
introduced  by  Mr.  Heys,  of  Manchester,  of  a  very  différent 
character,  called  the  kalesoope.  By  passing  the  rays  of  light 
through  the  bull's-eye,  obscured  by  a  oolonredglass,  and  through 
the  condenser  below  the  stage,  through  a  diaphragm  of  varions 
colonred  glasses,  Mr.  Heys  obtained  brilliant  fields.  Opaque 
objecte  are  thus  illuminated  with  bright  lights  of  différent 
colours,  and  are  tinted  with  fnnges  of  considérable  beanty  and 
delicacy.  But  such  an  illumination  affords  no  information  as 
to  the  real  nature  of  the  object,  for  thèse  tinta  are  as  artificiel 
as  those  which  fall  upon  the  faces  of  people  in  church  from  an 
oriel  window  ;  the  colours  may  be  beautiful,  but  they  certainly 
do  not  improve  the  complexions  of  the  worshippers  ;  and  as  a 
microscopic  acoeaaory,  the  kalesoope  is  a  mockery,  a  delnsion, 
and  a  snare. 

The  Sorby  mioro-spectroscope  is  a  specialty  whioh  appeals 
only  to  the  ohemisb  or  toxioologist.  The  live>box  and  the 
zoophyte-trough  are  necessary  acoessories  to  the  naturaliat,  and 
will  afford  ample  return  from  the  employment  of  aeveral  forma 
of  them. 

I  do  not  think  it  neceasary  to  enter  into  the  mérita  of  those 
contrivanoes  whioh  are  invented  for  the  mounting  and  préserva- 
tion of  objecte  ;  but,  in  the  above  short  sketch,  hâve  endeavoured 
to  give  my  expérience  as  to  the  necessary  desiderata  for  the 
working  atudent. 

Tbe  most  complète  working  inatrument  that  I  hâve  yet  seen 
is  the  Harley  Gollins'  binocular,  with  its  appurtenances^  and  I 
doubt  whether  anything  can  be  obtained  of  greater  working 
value  for  the  moderate  price  of  $100.  I  shall,  therefore,  oon- 
dnde  with  a  detailed  description  of  it  :— 

A  compound  binocular  body,   with  two  seta  of  eye-piecea 


and  eye-ahadea;  nentral-ttnt  reflector  for  oamera  ladda;  rota- 
tory glass  stage,  with  lever  movementa  ;  shutter  to  body  to 
carry  polarizing  and  binocular  prisms  ;  Brook's  double  noee- 
pieoe;  lin.  and  ^in.  object  glaases  (good);  a  whed  of  side- 
light  diaphragme,  stops,  and  adjnating  ahutter  diaphragm; 
aohromatic  condenser,  polariaoope  and  double  mirror  ;  dde-light 
reflector,  and  bnll'a-eye  ;  together  with  a  good  mahogany  box, 
and  paoking  for  the  apparatoa. 

In  conolnaion,  I  would  recommend  a  good  adeotbn  of  "  ac- 
cesaoriee"  in  préférence  to  a  long  aeriea  of  "olgeot  glaaaee  ;" 
but  I  am  aatbfied  that  the  ingénions  atndent  will  oontrive  many 
of  thèse  without  the  aid  of  the  optidan.  I  hâve  endeavoured 
herein  to  indicate  the  moat  profitable  inveatmenta,  leaving  many 
excellent  inventiona  unnoticed;  for  a  description  of  such  in 
détail,  let  the  reader  oonault  the  laat  édition  of  Oarpenter  on 
ihe  Microscope. — The  Canadian  NaturaUst. 
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HAT  ia  wanted  ia  aomething  equally  applicable  to 
large  or  amall  pieoea  of  iron,  and  which  wiU  anawer 
to  ward  off  the  attacka  not  only  of  the  oommon 
atmoapheric  oxygen,  but  alao  remain  anaffected  by 
aoida  or  aalt  waters." 

The  above,  from  a  late  nnmber  of  the  Seieniific  American^ 
states  not  only  the  writer*s  ideas,  but  also  one  of  the  greatest 
wants  of  the  âge.  Iron  is  daily  being  put  to  more  and  more 
varied  uses.  On  land  the  great  question  is  what  will  prevent 
rust  ;  on  water,  what  will  prevent  rust  and  fouling  of  bottoms 
of  iron  vessels.  We  will  briefly  snmmarize  the  many  patents 
granted  for  this  purpose. 

Eight  are  for  sheathing  of  varions  kinds  put  on  in  varied 
modes.  The  most  praotioable  of  thèse  is  a  System  prepared  by 
Daft.  Most  iron  vessels  are  now  oonstruoted  by  evezy  other 
plate  lapping  the  edges  of  the  one  between.  He  propoees, 
instead  of  having  the  plates  ail  the  same  width,  to  hâve 
one  widd  and  one  very  narrow  plate.  This  would  leave  a 
trongh  between  the  two  wide  plates  of  the  depth  of  the  thick- 
nesB  of  the  plates.  He  proposes  to  force  into  this  trough  very 
tightiy  pièces  of  teak,  and  to  the  teak,  thus  imbedded,  he  naîla 
a  sheathing  of  zinc.  Tbe  zinc  is  kept  dean  by  slowly  wearing 
away  of  its  surface  from  action  by  contact  with  the  iron  and 
sait  water. 

There  are  four  patents,  in  whioh  varions,  so-called,  non- 
oondnoting  ooats  are  put  on  the  iron,  and  copper  pigment  in 
some  form  put  on  over  them.  Thèse  hâve  been  spedally  oon- 
demned  in  England,  aa  no  matter  how  good  the  non-oonduoting 
anbstance — and  many  are  so  only  in  name — ^it  wiU  beoome 
mbbed  off  at  some  points,  and  there  the  bottom  wili  be  eaten 
both  by  sait  water  and  action  of  copper. 

Coal-tar  and  aaphaltnm  are  the  snbjeots  of  patents  in  varions 
forma. 

One  patent  daims  rnbber  or  gutta-perchadissolvedinlinseed 
oil  as  a  vehicle  in  which  to  grind  the  pigment  ;  another  the 
aame  diaaolved  in  naphtha  or  bisulphide  of  carbon  as  a  pigment  ; 
another  hard  rnbber,  ground. 

Enamelling  with  différent  materiala  ia  propoaed  by  aome, 
while  one  proposée  to  glaze  the  bottoma  ao  that  bamadea  and 
graas  would  find  a  slippery  foothold. 

Gombinations  of  tallow,  reein,  and  tar — ^minerai  and  pîne — 
are  patented  mostly  to  use  over  other  paints. 

Goal  tar,  sulphur,  lime,  and  tallow  are  the  subject  of  one 
patent;  guano,  red  lead,  and  oil  of  another;  while  solphar 
and  silica  are  daimed  by  a  third. 

Fainta  containing  mercnry,  arsenic,  and  even  atryohnine 
are  the  aubjecta  of  aeveral  patenta.  A  mixture  of  coid  tar  and 
mercurial  ointment  of  one. 

G^lvaniam  ia  proposed  to  be  nsed  in  varions  ways — ^strips  of 
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copper  and  zinc,  or  by  gaWanîzîng  the  plates  before  use.  Black 
lead  fiods  a  place  in  many  compositions. 

One  patent,  by  a  complicated  process,  effects  a  nnion  of 
metallic  zinc  and  iron  ;  this,  grannlated  and  gronnd  fine,  tben 
mixed  with  red  lead  and  oil,  makes  tbe  paint.  It  is  said  to  be 
the  best  of  ail  the  patented  stnffs. 

It  is  astonisbing  how  many  nse  oils  derived  from  coal,  peat, 
or  resin,  and  tare  of  the  same. 

There  are  abont  fifby  patents  for  this  object,  and  with  ail  of 
them  before  tbeir  eyes,  the  British  Society  for  the  Ad?ance- 
ment  of  Art  still  hold  the  $5,000  reward  for  a  pigment  or 
covering  which  will  perfcctly  protect  from  rnst  and  fonling. 
However  they  may  pnff  their  prodacts  for  selling,  no  one  bas 
the  temerity  to  claim  that  they  deserve  the  reward. 

We  thînk  it  wonld  be  difficnlt  to  fînd  so  many  expédients 
cver  before  adopted  for  the  accomplishment  of  any  one  object. 
Thèse  are  ail  English  patents,  England  having  necessarily  been 
obliged  to  nse  iron  for  vessels  from  its  cheapness  as  well  as  its 
conséquent  first  introduction  there.  In  the  United  States  no 
patente  worth  mentioning  bave  been  granted. 

The  first  reqnisites  for  a  pigment  or  ooating  for  iron  are, 
that  it  shonld  not  contain  any  copper — tbe  corrosive  action  of 
that  métal  on  iron  being  intense.  Then  if  for  work  ezposed  to 
air  it  shonld  form  SQch  a  coating  as  to  be  imperyions  to  that 
gaseons  finid,  and  be  so  constitnted  chemically  as  not  to  be 
oxidizable  by  it  ;  if  nnder  water — especially  sea-water — to  be 
imperméable  to  moîsture,  so  elastic  as  not  to  crack,  so  insoluble 
as  not  lo  chloridize  ;  to  form  a  perfect,  apparently  hard,  coating, 
and  yet  wear  just  enougb  to  keep  off  incrustation,  barnacles,  or 
growth  of  grass.  In  fact,  this  slow  wearing  away  is  the  only 
préventive  of  fonling  in  iron  vessels.  Wooden  bottoms  may  be 
poisoned  by  solutions  of  copper — and  that  métal  bas  no  superior 
for  snch  uses,  especially  when  it  is  combined  in  mixture  with 
minerai  or  resinous  tars  and  spirits — thèse  oompounds, 
however,  are  not  only  useless  on  iron  bottoms,  but  also  in- 
jurions. What  then  is  the  substance  : — Ist.  One  of  the  oxides 
of  lead  (red  lead).  2nd.  The  purest  oxide  of  iron  to  be  found. 
If  prox^erly  made  thèse  articles  can  be  carried  to  no  higher 
state  of  oxidization,  and  respectively,  as  to  order  named,  they 
hâve  no  euperiors  for  body  and  durability.  By  préférence,  Ist, 
red  lead,  either  ont  of  or  under  water;  2nd,  Prince's  oxide  of 
iron  only,  ont  of  water.  The  colour  of  thèse  paints — ^the  first 
red,  the  latter  brown,  may  be  hidden  by  a  coat  of  white  or 
tinted  colour.  If  there  were  to  be  had  in  oombination  as  a 
white  paint^  an  oxide  of  lead  and  an  oxide  of  zinc,  it  would  be 
immensely  superior  to  either;  but  that  snch  bas  not  been 
prodnced  is  rather  the  fault  of  carelessness  than  of  possibility. 
Zinc  protects  iron  with  great  effect,  but  it  is  too  rapidly  wom 
in  the  effort  to  be  of  lasting  value.  Hence  the  great  deside- 
ratum, the  yet  to  be,  the  ooming  pigment,  is  a  white  oxide  of 
lead,  or  a  combined  white  oxide  of  lead  and  white  oxide  of  zinc, 
without  Bulphates  or  ohlorides. 

Those  materials  answer  very  well  for  work  exposed  to  atmo- 

spheric  air,  and  perhaps  nothing  will  ever  be  found  better  ;  but 

a  différent  need  is  that  for  sait  water.    No  mère  protector  of 

the  iron  from  rnst  can  be  found  superior  to  pure  red  lead  and 

linseed  oil.     We  bave  seen  a  naturid  combination  of  zinc,  lead, 

and  iron,  which,  in  our  expérience,  ranks  next  ;  but  the  zinc  is 

acted  on  by  the  chloride  of  sodium,  and  wears  away  too  muoh 

of  the  material.     Bed  lead,  however,  while  covering  the  iron 

perfectly,  and  effectually  preventing  rnst,  and  also  having  but 

little  disposition  to  chloridize,  when  it  does,  will  foui  both  with 

grass  and  barnacles.  Hence,  the  first  desideratum  being  obtained, 

how  shall  we  acoomplish  the  other  P    The  prévention  of  fonling 

may  be  aceomplished  in  two  ways  : — ^First,  oover  the  vessel's 

bottom  with  two  or  even  three  coats  of  red  lead,  and  give  eaoh 

time  to  dry  hard.    Then  melt  in  an  iron  pot  a  mixture  of  two 

parts  beeswax,  two  parts  tallow,  and  one  part  pine  resin; 

mix  thoronghly,  and  apply  hot  one  or  two  coats.  This  mixture 

xnay  be  tinted  with  vermilion  or  chrome  green.    It  is  not 

necessary  to  use  any  poisonons  sabstancCi  as  it  is  only  by  its 


softness  and  graduai  wear  that  it  is  kept  clean.  Second,  mix 
red  lead  and  granular  metallio  zinc,  gronnd  fine,  or  such  a 
minerai  as  we  hâve  mentioned — crystalline  and  granular  in  its 
charàcter.  Fut  on  two  or  three  coats,  and  allow  eaoh  to  set — 
they  will  never  dry  hard.  The  zinc  will  slowly  wear  off, 
keeping  the  whole  surface  clean,  while  there  will  be  lefb  enongh 
coating  of  the  lead  to  préserve  the  iron  from  rnst.  The  oil  I 
would  nrge  for  thèse  pigments  is  linseed — as  little  boiled  as 
possible,  to  be  thinned  wiUi  spirits  of  turpentine.  There  seems 
to  bave  been  a  mania  for  mixtures  of  tar  and  resins,  their 
spirits  and  oils  ;  my  expérience  fails  to  show  me  any  advantage 
for  them  on  an  iron  bottom.  They  hâve  neither  elasticity  nor 
durability,  while  linseed  oil  bas  both  in  a  pre-eminent  degree, 
and  is  no  more  likely  to  foui  than  they,  when  in  a  combination 
that  does  not  dry  hard.  Beeides,  they  are  difficnlt  to  grind, 
inconvénient  to  transport,  and  offensive  to  use. 

Perhaps  we  bave  not,  in  the  opinion  of  some,  answered  the 
want  expressed  in  the  first  paragraph.  No  pigment  with  the 
reqnisites  of  durability  and  cheapness  will  resist  the  attacks  of 
strong  acids  on  iron.  The  first  we  bave  mentfoned  will — ail 
snch  as  may  float  in  our  air  from  factories  or  chemical  works. 
Chemically,  it  is  converted  by  nitric  acid  and  chlorine  into  an 
insoluble  substance — plnmbic  acid  or  the  cyanide  of  lead.  An 
expérience  of  more  than  three  years,  with  almost  unlimited 
means  at  our  command  for  experiment,  demonstrates  to  ns 
that  we  bave  indicated  the  means  of  filling  the  other  reqnisites 
asked  for.  It  may  be  that  something  new  will  be  discovered, 
but  we  doubt  it.  Let  any  one  tread  the  road  we  bave  trod, 
investigate  and  experiment  where  and  as  muoh  as  we  bave,  and 
if  that  place  is  where  we  bave  not,  their  expérience  will  be 
the  same  as  ours. — Sdentific  American. 


OOAL-TAR  AND  ITS  PRODUCTS. 

BT  EDMT7VD  J.  MILLS,  S.SC,  F.CJS. 

IHE  Ihistory    of    coal-tar  'and  its   prodncts   is    not 
only  interesting   as   a   chemical   romance,  but   as 
fumishing  a  striking  example  of  the  practical  utîlity 
of  pure  or  abstract  research.     Within  the  memory 
of  many  of  us,  tar  was  a  répulsive  nuisance — 

which  had  sometimes  to  be  stealthily  removed  at  night,  nnder 
appréhension  of  légal  proceedings.  It  is  now,  if  not  the  king, 
certainly  the  viceroy  of  manufactures  ;  it  bas  suppressed  and 
created  whole  branches  of  industry,  and  seems  still  to  be  un- 
exhausted  as  a  source  of  prodncts,  the  extrication  of  any  one  of 
which  may  affect  the  prosperity  of  large  sections  of  labour.  I 
purpose,  therefore,  to  give  a  brief  account  of  this  reroarkable 
body,  and  of  the  nature  of  such  of  those  substances  as  bave  been 
derived  from  it  and  are  actnally  the  subjects  of  art  utilization. 
It  will  be  necessary  to  commence  with  some  considérations  as 
to  the  nature  of  coal  itself.  Coal,  as  is  well  known,  consists 
principally  of  oarbon,  an  élément  of  which  the  diamond, 
graphite,  and  lamp-black  are  almost  wholîy  composed.  Nor 
can  there  be  any  doubt  whatever  that  this  carbon  bas  been 
eliminated,  by  some  slow  process,  from  vegetable  structures. 
The  chemical  changes  involved  in  this  transformation  are  not 
quite  so  dear  as  might  be  desired  ;  but  there  seems  good  reason 
to  suppose  that  they  chiefly  partake  of  the  nature  of  what  is 
known  in  pure  chemistry  as  "condensation."  The  meaning  of  this 
will  be  évident  if  we  tàke  as  an  illustration  celluloêe,  a  substance 
which  abonnds  in  ail  plants,  especially  those  of  rapid  growth, 
and  mnst  bave  been  itself  principally  ooncemed  in  the  genesis  of 
coal.  Let  it  be  assnmed  that  cellulose  (Ce  H^o  O^)  resembles 
most  other  complex  organio  bodies  x>osses8ing  alcholic  fnnctions, 
and  the  foUowing  resnlts  mnst  ensue  on  the  protracted  applica- 
tion of  a  gentle  beat,  especially  if  aided  by  pressure.  The 
cellulose  will  imt^  with  itself,  and  at  the  same  lime  part  with 
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the  éléments  of  waier,  2[G,  Hio  0,],  becoming  G^  K^  Oq  and 
losing  Ha  0  ;  the  saine  will  bappen  to  the  body  Ci,  H^g  O,, 
which  will  become  G^  H^  Oj7  ;  this,  in  its  turn,  will  be  trans- 
formed  into  G^s  H^  0^  ;  and  so  on.  Now,  let  as  compare  the 
percentaga  composition  of  cellulose,  with  which  we  started,  and 
that  of  the  derivative  G4S  H«s  Oq.  The  nnmbers  are  as  fol- 
lowB  : — 

Carbon 44*4 492 

Hydrogon 6*2 6*7 

Ozygen 49*4 45-1 

1000  1000 

At  tbis,  the  third  stage  of  the  process  the  gain  in  carbon  is 
4*8  per  cent.,  while  the  loss  of  hydrogen  is  0*5,  and  of  ozygen 
4'3  per  cent.  It  is  évident,  then,  that  by  continning  an  action 
of  this  kind  we  shoold  eventnally  obtain  a  prodnct,  consisting 
of  carbon  and  a  very  small  quantity  of  hydrogen  ;  it  would 
nndoubtedly  be  black  ;  and  altogether  very  similar  to  coal. 
The  formation,  then,  of  coal  oan  be  acconnted  for  withont  de- 
serting  well-known  resnlts  of  theoretical  research. 

Goal  contains,  in  addition  to  carbon  and  hydrogen,  small 
amonnts  of  solphar,  phosphorns,  nitrogen,  ozygen,  iron,  and 
other  minerai  matters,  and  most  of  thèse  havo  a  direct  inflaence 
on  the  natnre  of  the  tar. 

If  pnre  carbon  were  heated  alone,  either  in  a  vacanm  or  in 
présence  of  some  gas  which  is  withont  action  npon  it,  nothing 
more  would  bappen  than  a  change  of  density  one  way  or  the 
other.  When,  however,  coal  is  heated  nnder  the  same  circam- 
stances  (or  in  a  dose  vessel,  kept  as  fnll  as  possible,  snch  as  a 
gas  retort)  it  loses  weight,  giving  off  a  miztnre  of  gas  and 
Yaponr,  and  leasing  a  residue  which  is  known  as  coke.  The 
miztnre  of  gas  and  vapour,  if  passed  throngh  a  séries  of  oold 
▼essels,  as  is  the  invariable  practice»  deposits  tar,  the  quantity 
of  which  is  smaller  as  the  beat  applied  to  the  retort  was 
greater  ;  while  the  gas  passes  on  and  is  nsed  for  illnminating 
pnrposes.  It  deserves  to  be  mentioned,  however,  that  in  the 
manu&cture  of  coke,  the  whole  of  the  volatile  prodoots  are 
generally  permitted  to  escape, — an  instance  of  négligence  and 
bad  economy  which  deserves  the  severest  reprehension.^  Ooke 
retains  the  whole  of  the  pnrely  minerai  constitnents  of  coal,  and 
▼ery  minute  portions  of  the  more  volatile  bodies  above  named  ; 
of  thèse,  however,  the  sulphur  not  nnfrequently  rises  to  0*5  per 
cent — enough  to  cause  the  nse  of  coke  as  a  fuel  to  be  veiy 
prejudicial  to  health,  nnless  there  is  a  strong  draught  to  carry 
ofi'  the  prodncts  of  combustion. 

Tar,  as  bas  been  indioated,  is  the  result  of  a  process  of 
destructive  distillation  carried  ont  in  iron  or  clay  retorte,  which 
are  kept  as  fuUy  charged  as  possible,  and  preserved  from  the 
entrance  of  atmospheric  air  by  some  simple  contrivance.  In 
the  manufacture  of  gas,  it  is  an  object  to  avoid  the  formation  of 
tar  as  muoh  as  is  praoticable  ;  accordingly,  a  dry  coal  onght  to 
be  selected,  and  beat  shoold  be  applied  to  the  retort  as  rapidly 
and  as  strongly  as  is  allowable.  But  as  the  mass  in  the  retort 
does  not  readily  oonduct  beat,  it  follows  that  much  of  it  is 
necessarily  sulgected  to  only  a  slowly  inoreasing  température, — 
a  condition  which  involves  the  formation  of  tar.  Gas,  then,  and 
tar  in  a  state  of  vapour,  leave  the  ezit-tnbe  of  the  retort  to- 
gether;  the  latter  is  separated  in  a  cooling-tank,  and,  when  it 
bas  acquired  suffîcient  volume,  is  offered  for  sale. 

What  is  it  that  really  happons  in  this  distillation  P 

The  careful  investigation  of  a  large  nomber  of  the  con- 
stitnents of  tar,  which  bas  been  made  by  many  différent 
chemists,  fumishes  a  dear  and  very  beantiful  answer  to  this 
question.  Just  as  the  conversion  of  cellulose  into  carbon,  in 
which,  as  bas  been  pointed  ont,  lies  the  whole  seoret  of  coal-for- 
mation,  is  a  process  of  "  condensation"— that  is,  of  producing  a 
complez  from  a  simple  body,  according  to  a  known  law — so  the 


>  Six  yean  «g 0,  Dr.  Hormaiiii  itaUd  that  «oma  promisiog  «xpeiiinrati  bad  b«fn 
ouTiad  oat  at  Aliftit  (Juïy  report,  International  Exhibition,  IMS,  p.  «7),  bot  the 
eoke  BMafaetarert  do  not  leem  to  hare  yet  made  any  altération  in  their  plan. 


conversion  of  coal  into  gaa  and  tar  is  a  process  whereby  a  com- 
plez material  is  split  into  a  number  of  mnch  simpler  com- 
ponents.  Of  this  we  may  feel  certain,  even  though  the  mode 
of  décomposition  and  simplifying  cannot  be  so  ezactly  formulated 
as  in  the  préviens  case.  It  is  interesting,  also,  to  notice  that 
the  varions  chemioal  prodncts  obtained  ezhibit  every  grade  of 
complezity, — from  hydrogen  (Ht),  for  ezample,  to  compounds  of 
even  higher  order  than  the  crystalline  anthracene  {0^  H^o). 

The  gênerai  natnre  of  the  distillate  can  now  be  deduced  from 
that  of  the  coal  itself.  While  some  of  the  ozygen  and  hydrogen 
of  the  coal  muet  unité  to  form  water,  there  must  also  be  formed 
bodies  of  increasing  complezity  that  are  analogous  to  water. 
Ezamples  of  thèse  are  to  be  found  in  the  alcoholic  class,  of  which 
phénol  (carbolic  acid),  cresol,  and  phlorol,  are  members.  Again, 
the  nitrogen  and  hydrogen  of  the  raw  material  combine,  on 
heating,  to  form  ammonia  ;  but  ammonias  of  muoh  importance 
are  also  found,  ezhibiting  varions  grades  of  intricacy,  but  ail 
preserving  the  common  function  of  neutralizing  hydric  chlorido 
(hydrochloric  acid),  just  as  ammonia  does.  Aniline  and  pyri- 
dine  are  instances  of  thèse.  Lastly,  carbon  and  hydrogen, 
besides  giving  rise  to  their  lowest  possible  compound  (marsh- 
gas,  GHJ,  under  thèse  circumstances  originate  at  least  two 
converging  séries  of  hydrocarbons,  ail  of  which  closely  resemble 
it.  Phenylic  hydride  (benzol)  and  caprylio  hydride  are  illus- 
trations of  the  two  groups  respectively. 

Among  the  spécial  constitnents  of  tar  a  few  substances 
deserve  to  be  noticed  as  possessing  an  incidental  interest, 
Thèse  are — hydric  cyanide  (prussic  acid),  hydric  sulphide,  or 
sulphxiretted  hydrogen  (found  in  combination  with  ammonia), 
and  hydric  acétate  (acetic  acid).  As  the  quantity  of  ozygen  in 
coal  is  generally  very  small,  we  cannot  ezpect  to  meet  with  a 
great  variety  of  its  compounds  in  the  prodncts  of  distillation  ; 
accordingly,  when  we  hâve  added  to  the  alcoholic  bodies  pre- 
viously  alluded  to,  the  sulphuric  ozide  known  as  sulphnrons 
acid,  and  carbonio  diozide  {"  acid  *')  and  hydric  acétate,  the 
list  is  probably  complète. 

When  the  tank  in  which  the  tar  bas  collected  is  ezamined, 
it  is  found  that  a  rongh  sort  of  séparation  of  the  ingrédients 
bas  already  taken  place,  the  liquîd  having  divided  itself  into 
two  masses,  or  layers,  one  of  which  is  watery  and  the  other 
oily.  It  will  be  convenient  to  discuss  thèse,  in  the  first  place, 
apart. 

Constituents  of  Aqueous  Layer. — ^The  most  important 
constitnents  of  the  aqueous  layer  are  the  ammonia  and 
ammoniacal  salts  which  it  holds  in  solution.  The  obicf  of 
thèse  are  thq  carbonate,  sulphide,  and  sulphocyanide.  In 
order  to  utilize  the  ammonia,  the  watery  liquid  is,  in  one 
process,  pumped  into  large  shallow  vessels,  and  there  mized 
with  ezcess  of  hydric  chloride.  In  this  manner  ail  the 
ammoniacal  salts  are  deoomposed,  and  sal  ammoniac,  impr^- 
nated  with  a  dark  colonring  matter,  settles  to  the  bottom, 
insoluble  in  the  acid  fluid.  Meanwhile,  mnch  beat  is  evolved 
and  sniphuretted  hydrogen  is  given  off  in  not  nnfrequently 
dangerous  quantitîes,  intozicating  and  stupefying  the  workmen. 
When  the  sal  ammoniac  bas  thoroughly  cooled  and  settled,  it 
is  taken  ont  and  dried,  or  else  evaporated  to  dryness,  directly 
in  contact  with  the  whole  fluid.  In  either  case  the  crude  diy 
sait  bas  to  be  sublimed  several  times,  in  pots  specially  design^ 
for  the  purpose,  before  it  bas  entirely  lost  its  colour,  and  is  fit 
for  the  market. 

It  is  not,  however,  always  the  case  that  sal  ammoniac  is 
desired.  In  the  alnm  manufacture,  for  ezample,  ammonia 
alone  is  requisite,  and  is  applied  in  the  foUowing  way  : — ^When 
the  miztnre  of  aluminous  earth  and  oil  of  vitriol  (the  starting- 
point  in  the  préparation  of  alnm)  bas  been  heated  to  about 
110^  G.,  the  vapours  from  erude  boiling  gas-liquor  are  passed 
into  it.  But  as  mère  ebuUition  does  not  eztract  the  whole  of 
the  ammonia  from  the  liquor,  lime  is  thrown  in  at  a  certain 
stage  of  the  process,  so  as  to  combine  with  the  acid  factors  ot 
the  ammoniacal  salts,  and  thus  liberate  the  whole  of  the 
ammonia.     Ammonia,  oil  of  vitriol,  alumina,  and  water,  form. 


Feb.  16,  1870.3 


SClENTIFIC    OPINION. 


166 


wben  corobined  in  certain  proportioDS,  the  alam  of  commerce. 
Weak  ammoniacal  liqaids  aroezhanstedofammoniaby  heatiug 
them  to  a  high  température  in  a  closed  vessel,  and  snddenlj  dis- 
chargîng  the  compressed  vaponr  into  water,  or  weak  oil  of  yitriol. 

Tbe  utilisation  of  ammonia  in  the  manner  hère  described  has 
tbrown  into  the  market  an  équivalent  qnantity  of  potaseic  sait 
that  was  formerly  employed  for  the  same  pnrpose.  It  seems 
probable  that,  np  to  the  jear  1851,  the  whole  of  the  alom 
manufactured  in  Europe  was  potassic  alum.  With  the  in- 
creasing  rise  in  the  price  of  potassic  salts  mnch  attention 
was  directed  both  to  cheapeniug  the  process  of  prépara- 
tion as  well  as  the  materials  which  were  required.  Now  am- 
monia alum  does  sot  difier  from  the  potassic  species  eith^  in 
colour,  crystalline  form,  or  gênerai  applicability.  The  substi- 
tution, therefore,  was  silently  effeoted;  and,  to  this  day,  the 
bnlk  of  the  public  are  ignorant  of  the  very  harmiess  and  laud- 
able  replacement.  Frobabiy  the  whole  of  the  alum  manufac- 
tured  in  England  (now  more  than  300  tons  a  week)  is  excln- 
sively  the  product  of  the  ammonia  process. 

Were  the  whole  of  the  ammonia  produced  annually  from 
coal,  in  London  alone,  to  be  collected  in  its  perfeotly  pure  and 
dry  condition,  the  yield  would  amount  to  approzimately  three 
thousand  five  hundred  tons.  If  ail  the  ammonia  now  lost  in 
the  coke  manufacture  were  to  be  uiilized,  instead  of  being 
wasted  as  at  présent,  it  conld  be  sold  to  the  cousu  mers  at 
nearly  one-half  of  its  présent  price. 

In  addition  to  ammonia  and  its  salts,  the  aqueous  layer 
contains  a  small  proportion  of  the  analogues  of  ammonia  to 
which  we  hâve  already  referred.  Thèse  are  known  as  "  the 
pyridine  séries,"  having  been  thus  named  after  their  first 
member,  pyridine,  discovered  by  Anderson.  They  do  not 
appear  to  hâve  been  a  subject  of  commercial  effort,  although 
there  is  very  good  reason  to  believe  that  they  will  be  made 
available  as  sources  of  colour.  They  are  ail  highly  stable 
liqnids,  of  somewhat  offensive  smeU.  Their  présence  can  be 
detected  in  the  ammonia  of  commerce,  to  which  they  impart  a 
trace  of  their  odonr,  and  render  suffîoiently  impure  to  prevent 
the  employment  of  that  product  in  researches  of  delicacy. 

The  OUy  Layer, — It  is  this  portion  of  the  tar  that  possesses  so 
great  an  interest,  whether  for  the  abstraot  inquirer  into  chemical 
lawB,  the  investigator  into  social  oanses,  or  the  manufacturer. 
No  better  instance,  perhaps,  could  be  adduced  of  a  product  which 
h  as  tinited  by  one  oommon  bond  the  thoughtfnl  seeker  after 
purely  intellectual  delights,  the  pecuniary  specnlator,  and  the 
numberless  grades  of  varying  merit  that  fiU  the  interval  between 
them.  Hère  and  there,  as  we  shall  see,  some  guess,  or  happy 
conception,  or  inference,  has,  in  a  short  Urne,  affected  the 
oountless  interests  of  thonsands  of  men.  The  historical  reader 
will  remember  how,  on  a  sndden  inspiration,  the  field  of  Sala- 
manca  rewarded  an  illustrions  gênerai  ;  yet  I  dare  not  consider 
the  conséquences  of  that  brilliant  engagement  as  important  as 
single  discoveries  made  in  connection  with  the  black,  offensive 
liqnid  which  we  hâve  now  to  consider. 

After  the  séparation  of  the  water  (which  is  promoted  by 
maintaining  a  moderate  beat  in  the  tank),  the  oily  layer  is 
pnmped  into  stills  of  varying  size,  but  capable,  on  the  average, 
of  oontaining  abont  a  ton  each.  Heat  is  cantiously  applied, 
and  the  distillate  oondensed  by  a  passage  through  a  worm  im- 
mersed  in  eold  water.  As  the  opération  proceeds,  a  graduai 
change  takea  place  in  the  nature  of  the  product.  At  first,  an 
oil  is  obtained  which  is  lighter  than  water  (naphtha,  light  oil, 
spirit,  &c.)  ;  nezt,  an  oil  which  is  heavier  than  water  (dead  oil)  ; 
and,  lastly,  solid  products,  such  as  naphthaline,  paraffin,  an- 
thracene,  and  chrysene — at  which  âge  the  worm  must  be 
removed.  If  the  distillation  has  not  been  pnshed  to  its  ultimate 
stage,  the  residne  in  the  retort  is  pitch  ;  but  if  this  condition 
bas  been  exceeded,  only  carbon  remains  in  the  retort. 

Oxygenwis  Constituents, — The  only  valuable  oxygénons  con- 
etitaent  of  the  oil  is  phenylic  hydrate,  or,  as  it  is  often  termed, 
*'  phenoV  or  "  carbolic  aoid."  It  is  présent  in  considérable 
qnaatity  in  the  heavy  or  dead  oil,  boiliqg  between  150° — 250°  C. 


Instead  of  obtaining  it  by  the  comparatively  slow  method  of 
rectification,  recourse  is  had  to  a  process  depending  on  what 
we  hâve  termed  the  alcoholic  function  of  this  body. 

Phénol,  although  but  sparingly  soluble  in  water,  is  readily 
dissolved  by  an  aqueous  solution  of  sodic  hydrate  (caustic 
soda),  forming  a  chemical  compound  therewith.  The  appro- 
priate  fraction  of  the  dead  oil  is  therefore  agitated  with  aqueous 
sodic  hydrate  in  excess,  whereby  a  watery  layer  is  obtained, 
which  holds  ail  the  phénol,  while  a  layer  of  neutral  oil  séparâtes 
it.  The  sodic  phénol  solution  can  therefore  be  easily  drawn 
off,  when  it  is  treated  with  some  acid  body  (hydric  chloride  or 
snlphate)  in  order  to  remove  the  sodium,  and  set  phénol  free. 
The  oily  phénol  is  in  its  tum  mechanically  removed  from  the 
aqueous  solution  of  sodic  chloride  or  snlphate,  and  subjected  to 
repeated  distillation;  ultimately  it  makes  its  appearance  in 
beautiful  white  crystals,  which  melt  at  abont  35°  C.  Large 
blocks  of  it  hâve  been  several  times  ezhibited. 

Phénol  has  been  applied  to  numerous  nseful  pnrposes.  Its 
aqueous  solution  has  been  used  in  enormous  quantities  for 
washing  overcrowded  courts  and  alleys,  during  the  prevalence 
of  épidémies.  The  same  solution  injected  into  the  blood- 
system  of  animais  snffering  from  the  cattle  plague,  apparcntly 
acted  effîciently  as  a  remédiai  agent.  Fish  die  when  immcrsed 
in  it,  and  their  bodies  dry  up  withont  putref}'ing  ;  and  animal 
substances  of  almost  every  kind  are  preservable  from  décom- 
position by  its  means.  Hence  itis  invaluable  in  the  dissecting- 
room,  and  is  much  prized  as  a  surgical  dressing.  Albumen  is 
precipitated  by  it.  The  virtues  of  tar-water,  formerly  so  much 
extolled,  were  probably  due  to  its  containing  a  little  of  this 
substance. 

Pure  dry  phénol  attacks  the  skin  and  mncous  membranes 
powerfully  ;  and  consequently,  if  administered  internally,  is  a 
strong  poison.  It  has  a  peculiar  and  very  characteristic  smell, 
that  can  hardly  be  mistaken.  It  is  utilized  on  a  commercial 
scale  for  the  production  of  colours,  the  stability  of  which 
appears  to  be  sufficiently  satisfactory.  Three  of  thèse  may  be 
briefiy  alluded  to.  Peonine  is  a  product  of  the  joint  action  of 
hydric  snlphate  and  oxalate  upon  phénol  ;  under  the  influence 
of  heat  it  is  rendered  stable  by  digestion  with  aqueous  ammonia. 
If  peonine  be  boiled  with  aniline,  a  blue  colour  (phénol  blue, 
azuline)  is  formed.  When  phénol  is  treated  with  hydric  nitrate 
(nitric  acid)  a  violent  reaction  occurs,  and  it  is  entirely  trans- 
formed  into  **  picric  acid,"  a  yellow  dye  of  considérable  beauty 
and  great  permanence.  Like  most  of  tho  coal-tar  colours,  it 
reqnires  no  mordant  when  applied  to  silk  or  wool,  but  attaches 
itself  at  once  to  the  fabric.  If,  therefore,  a  white  tissue  com- 
posed  of  silk  and  cotton  be  dipped  in  a  hot  solution  of  picric 
acid,  and  afterwards  washed,  each  of  its  constituents  will  bo 
readily  distinguishable — the  cotton  by  its  unaltered  appearance, 
the  silk  by  the  yellow  hue  it  has  acquired.  Picric  acid  is  very 
crystalline,  and  but  sparingly  soluble  in  water.  Its  metallic 
derivatives  hâve  of  late  acquired  greater  importance.  Potassic 
picrate,  for  example,  has  been  manufactured  for  some  time 
past  on  a  considérable  scale.  Most  of  our  readers  will  re- 
member tho  painful  catastrophe  of  the  Place  de  la  Sorbonne, 
in  June  last,  when  six  persons  were  killed,  others  injured,  and 
several  houses  were  much  damaged  by  an  explosion  of  this  sait. 
The  trial  of  the  proprietor,  M.  Fontaine,  has  but  recently 
occupied  the  Tribunal  Gorrectionel.  A  singular  fact  transpired 
in  the  course  of  the  évidence.  M.  Honzean  had  noticed,  on  the 
day  of  the  explosion,  that  the  quantity  of  ozone  in  the  atmosphère 
of  Paris  was  nnnsnally  great.  After  the  accident  had  occurred, 
it  stmck  him  as  not  improbable  that  the  détonation  might 
hâve  been  due  to  ozone.  Experiment  justifîed  his  surroise.  On 
placing  a  few  decigrammes  of  potassic  picrate  in  a  flask  of 
ozonized  air,  a  violent  explosion  took  place,  and  the  fiask  was 
shattered  to  pièces. — Studeni. 


The  Smithsoniftn  Institute  haa  publishod  a  deecriptivo  liftt  of 
the  Smithsonian  Publicatiorw,  to  be  had  on  frppli<»tion  to  theUbratian 
of  the  Institate,  at  Washington. 
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ADDITIONS  TO  THE  MENAGERIE  OP  THE  ZOOLOGICAL  GAEDENS,  BBQBNT'S  PABK. 

From  Fehruary  Gth  io  I3t\  1870. 


Vame. 


Coontiy. 


How  obUiaed. 


Wh«re  plM«d  in  Oardeaf. 


1  Hog  Door  (Cervna  porcinns)  (^     

1  HarDossed  Antelopo  (Tragelaphns  scriptas)  ? 

1  Brown  Hyœna  (Hyœna  brannea)    

1  Cape  Grass  Owl  (Scolostrix  capeniÛB)* 

1  Cape  Eagle  Ovirl  (Babo  oapenaia)* 

1  Laoertine  Snake  (Coclopeltis  lacortina)*  

1  West  Afrioan  Python  (Python  aebse)    

3  Whîte-fronted  Gnans  (Pénélope  sp.)  

2  Mandarin  Daoka  (Aix  galerioulata)  (ï    

1  Lapliuid  Bontlng  (Centrophanea  lapponioa) 

4  Barred-tailed  Pheasante  (Phasianus  Beevosii)  1 S 

and  3  ? 


Born  in  the  Monagerio 

'•  Gambia !  BecoiTed  in  exohango 

South  Africa    Ditto. 

Ditto 


Ditto Purchased. 

Afrioa   Ditto. 

West  Africa ,  Presented  by  W.  C.  Small,  Esq 

Sonth  America I  Porchased 

China    Ditto 

Eorope Presented  by  P.  Bond,  Esq.,  F.Z.S.  . . 

North  China Depositcd  by  her  Majesty  the  Qneen 


Deer-sheds 
Antelope-hooBC 
CamiYora-dens 
Atbackof  Civet  Cab'a 

hoase 
Ditto 

Beptile-honse 
Ditto 

Eastem  Aviary 
Mandarin  Pond 
Western  Aviary 
Pheasantry 


d  Mftle. 


2  Femalo. 


FOOD    AND    DISEASE. 

BY  FBOF.  JOHN  OAUGEE. 

In  Two  Parts. — Pabt  I. 

IHE  soience  of  life,  dailj  acqnirîng  greater  exactitude 
and  completeness»  teaches  us  that  as  the  distriba- 
tion  of  food  régalâtes  the  distribution  of  animais 
over  the  earth's  surface,  so  does  the  human  family 
branch  off  in  Tarions  directions,  seeking  that  abnndance 
denîed  it  when  clnstered  in  dense  masses  over  limited  areas  of 
conntry.  Hnman  art  has  songht  every  means  whereby  the 
pre-eminenoe  of  old  and  wealthj  centres  of  civilization  might 
be  maintained.  Bat  the  inexorable  laws  of  nature  oompel  sub- 
mission — a  submission  forced  by  famine,  nnder  the  walls  of 
stately  buildings,  containing  the  gold  and  silver  of  the 
wealthiest  people  in  the  world,  and  iUtutrated  by  the  homi- 
liating  spectacle  of  thronged  poor-houses  and  :rigorous  men 
seeking  transportation  to  the  antipodes,  that  they  may  hâve  a 
chance  of  ''  self-help." 

Nature  has  destined  that  we  sLould  be  scattered,  and  whilst 
the  "  onward  "  cry  is  but  the  ntterance  of  an  instinctive  im- 
pulse, the  observant  cannot  fail  to  marvel  at  the  apparently 
cruel  means  adopted  to  enforce  Nature's  intentions.  The  reli- 
gious  intolérance  and  persécution  which  drove  the  Filgrim 
Fathers  to  seek  a  virgin  soil  exercise  but  a  fceble  influence 
now.  The  erratic  fancies  of  some,  who  are  born  apparently 
with  the  strongest  animal  will  and  propensities,  may  colonise 
and  people  a  wildemess.  They  snap  their  fingers  at  a  conntry's 
constitution  and  laws,  until  steam  directs  such  a  current  of 
gentiles  into  their  midst  as  to  secure  to  humanity  ail  the 
advantages  of  a  well-organized  pioneer's  settlement,  wiih  ulti- 
mate  oonformity  to  the  régulations  most  condncîve  to  the  resuit 
that  they  shall  increase  and  multiply. 

The  fear  of  injury  and  death  operating  wherever  plagues 
appear  ;  the  Mecca  pilgrims  sowing  the  seeds  of  choiera,  which 
starts  forth  in  many  directions,  and  produoes,  in  a  thousand 
ways,  a  stampede  of  which  no  faithful  picture  can  be  imagined 
but  by  a  few  learned  in  medicine  ;  the  malaria  which  pervades 
the  swamps,  or  the  rich  and  nntilled  soils  of  very  fertile  lands  ; 
the  London  fog  that  drives  the  asthmatic  to  Australia  ;  thèse, 
and  a  thousand  similar  influences,  constitute  apparently  the 
lashes  and  the  tortures  which  compel  old  and  young,  rich  and 
poor,  strong  and  weak,  to  leave  the  scènes  of  their  early  life, 
and  search  for  fields  fresh  and  pastures  new,  where  to  sow  is 
to  reap,  and  the  balance  of  life  can  undergo  a  further  adjust- 
ment. 

The  failnre  of  crops,  the  potato-disease  for  instance,  started 
an  exodus  from  a  thronged  island  to  people  the  New  World. 

And  now  I  turn  to  the  least  understood  of  tho  influences 
which,  alFecting  the  supply  of  food,  tend  to  scatter  and  im- 


*  New  io  tha  collection. 

poverîsh  a  nation.  The  dread  of  "  Carbonchio  "  has  long  since 
rendered  desolate  during  the  summer  months  some  of  the  flncst 
▼alleys  of  '<  the  garden  of  Europe."  Flocks  of  sheep  and  goats, 
foUowed  by  shepherds  and  their  families,  and  guarded  by  fine 
wolf-dogs  with  spiked  eoUars,  move  silently  through  the  towns 
and  villages  of  Southern  Italy  in  spring  and  autumn  on  their 
way  from  the  lowlands  to  the  Apennines,  and  vke  verêâ.  Bat 
for  the  bells  hanging  to  the  rams*  necks  we  should  ofben  scarce 
know  that  a  migration  of  people  was  actually  going  on.  Towns 
are  traversed  at  night  or  early  in  the  morning,  when  ail  is  quiet, 
and  those  who  hâve  songht  a  mild  climats  in  the  sonth  would 
scarcely  beliove  if  told,  that  pestilential  raiasms  cause  the  dé- 
sertion of  buts  and  lands  hard  by,  during  at  least  four  months 
ont  of  every  twelve.  The  steam  plough  and  thorough  drainage 
are  destined  to  exterminate  anthrax,  whilst  they  will  limit  the 
spread  of  human  consumption  ;  but  until  the  days  come  when 
to  seek  elbow  room  a  man  is  compelled  to  remain  in  a  swamp, 
we  may  expect  the  périls  of  travel  to  be  preferred  to  the  toil  and 
danger  of  digging  and  drying  the  earth  in  unwholesome  régions. 
The  carbonchio  of  Italy,  the  béscle  of  the  Pyrénées,  the  boil- 
plague  of  Siberia,  are  ail  blood  diseases,  attacking  animais  first, 
and  capable  of  communication  to  man,  which  operate  in  many 
instances  in  favour  of  depopulating  certain  belts  of  conntry,  at 
ail  events  for  certain  seasons,  and  developing  a  taste  for  adven- 
ture  which  is  far  from  useless  in  the  dissémination  of  human 
beings.  Créatures  of  habit,  we  attach  ourselves  to  places  and 
people  80  strougly,  that  any  circnmstauce  favouring  displace- 
ment tends,  sooner  or  later,  to  form  the  explorers  and  travellers 
who  are  ever  seeking  new  lands  and  a  new  sensation. 

It  is  no  stretch  whatever  of  facts  or  the  imagination  which 
enables  us  to  striks  an  interesting  and  most  instructive  contrast 
between  Italy  and  the  British  Isles.  A  hot  climate  and  peculiar 
formations  bave  given  Italy  fatal  local  diseases  amongst  rumi- 
nants, which  hère  assume  the  mildest  types.  Italy  is  a  peninsula, 
and  the  Alps  hâve  not  prevented  the  invasion  of  Northern  Italy, 
the  part  most  famed  for  horned  cattle,  by  rinderpest  and  lung 
plague  to  an  extent  that  we  knew  nothing  of  prior  to  1842. 
For  one  outbreak  of  rinderpest  in  Great  Britain,  Italy  had  in 
days  of  yore  its  dozens  ;  and  for  one  pound  of  British  money  lost 
to  our  farmers,  hundreds  were  lost  in  the  provinces  of  Lombardy, 
Yenice,  and  the  Papal  States.  For  générations  and  centuries 
the  resources  of  Italy  bave  been  sapped  by  foreign  as  well  as 
indigenons  diseases,  so  that  we  cannot  wonder  if  her  animais  are 
not  the  finest  in  the  world  and  if  her  agriculture  be  not  ours. 
I  hâve  not  chosen  Italy  for  my  contrast  becanse  it  has  been  in 
a  worse  position  than  other  Continental  nations  ;  it  is  afair  type 
of  a  large  gronp. 

The  British  Isles,  with  a  génial  climate,  evergreen  pastures, 
and  an  océan  barrier,  hâve  in  a  great  measure  constitnted  the 
spot  of  "  natural  sélection  "  for  improvements  in  the  art  and  the 
development  of  the  soience  of  agriculture.   Britons  pride  them- 
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celves  on  beÎDg  more  practical  and  keener  observera  than  othcr 
people.  In  this  tbej  are  not  qnîte  correct  ;  bat  circmnatancee, 
dimate,  necessity,  everytbing,  in  fact,  tbat  tends  ta  make  a 
man  fit  for  snstained  effort,  wîtb  tbe  incentive  for  sucb,  maj 
be  said  to  bave  brougbt  fortb  bere  tbat  type  of  bnmanity, 
weighed  down  in  oaricatare  by  lumps  of  fat,  bat  characterized 
by  an  iron  will  and  a  mascular  frame.  We  bave  thereby 
secnred  a  heavy  percentage  of  sound  tbinkers  :  Mena  aana  in 
eorpore  sano.  It  is  beyond  my  purpose  to  trace  ail  tbe  in- 
finences  wbicb  bave  often  diverted  as  from  a  jast  appréciation  . 
of  tbe  learning,  acnteness,  and  tborongbness  of  foreîgners. 
Diversity  of  tongnes  bas  done  not  a  little  for  ns  in  relation  to 
matters  coming  witbin  tbe  scope  of  tbis  article. 

Whilst  scbools  were  beîng  establisbed  in  varions  parts  of  tbe 
Continent,  to  teacb  a  body  of  men  who  might  make  it  tbeir 
bnsiness  to  protect  mi^kind  from  tbe  irréparable  losses  inci- 
dental  to  cattle  diseases,  we  slnmbered.  A  Frencbman  gave 
us  a  start.  Yial  came  from  St.  Bel,  near  Lyons,  seeking  pro- 
tection from  tbe  animosity  inspired  by  bis  turbulent  spirit, 
or  bis  talents,  in  tbe  breast  of  Bonrgelat,  the  foander  of 
veterinary  scbools,  and  started  one  on  a  sound  basîs  in  London. 
He  soon  died,  and  but  for  Parliamentary  aid,  the  Collège  he 
establisbed  in  St.  Paneras  would  soon  bave  ceased  to  be.  I 
sball  not  enter  on  tbe  blunders  committed,  or  the  effectuai 
ineans  adopted  since  to  check  scientifio  researcb  and  scientific 
enthusiasm.  What  I  mnst  indicate  prominently  is,  tbat 
whereas  préventive  medicine  receîved  a  great  impulse  by  the 
labours  of  Coleman  in  relation  to  ventilation,  tbe  sabjects  of 
primary  importance  to  an  agricultural  community,  and  a  know- 
ledge  of  which  would  bave  enlightened  political  economists  in 
tbe  days  of  free-trade  agitation,  were  ignored.  Dur  veterinary 
literatnre  fasled  to  keep  pace  with  tbe  veterinary  science  of  the 
Continent.  We  bad  ouf  pioneers — men  who  deserved  some  of 
the  cmmbs  which  contributed  to  Coleman's  great  fortune; 
nono  deserved  so  mnch  as  Delabere  Blaine  and  William  Youatt. 
The  latter  wrote  on  cattle  and  their  diseases,  establisbed  the 
Velerinarian,  and  secnred  the  establishment  of  a  Professorship 
of  Cattle  Fathology.  Bat  even  bis  efforts  failed  to  open  the 
book  of  Nature  suffieiently  for  tbe  gnidance  of  Sir  Bobert  Feel 
and  bis  supporters.  The  veterinary  profession  under  Coleman 
had  contributed  largely  to  the  development  of  an  opinion  per- 
▼ading  ail  médical  circles,  tbat  "  fresh  air  "  was  the  nniversal 
panacea.  Dirt,  confinement,  and  ill-nsage  were  charged  as 
the  causes  of  ail  the  sickness  amongst  domestio  quadrupeds, 
and  twenty  or  thirty  years  since,  the  proposais  first  made  in 
1714  by  Bâtes,  Surgeon  to  the  King's  Household,  for  the  pré- 
vention of  cattle  plague,  were  regarded  as  relies  of  the  dark 
âges,  misérable  prodpcts  of  ignorance  and  superstition.  They 
are  of  great  historical  importance  in  thèse  days,  when  human 
physioians  bave  aoquired  a  taste  and  talent  for  "  stamping 
ont"  contagions  fevers.  Mr.  Bâtes  suggested  the  foUowing 
T^^lations  : — 

"  1.  Tbat  ail  cows  affected  with  disease  shonld  be  bnmed. 
That  ail  catching  the  malady  afterwards  shonld  be  bnmed. 

**  2.  The  stables  in  which  the  sick  cows  stood  were  to  be 
wasbed  and  disinfected  by  bnming  pitch,  tar,  and  wormwood. 
"  3.  The  fields  on  which  sick  cattle  bad  grazed  were  to  re- 
main empty  for  two  months. 

"  4.  Persons  attending  on  sick  cattle  were  not  to  go  near 
h^lthy  ones. 

"  5.  Cowkeepers  were  to  be  instructed  to  separate  any  cows 
refusing  food,  and  the  cases  were  to  be  reported  to  the  autho- 
rities. 

"  6.  Cowkeepers  were  to  separate  their  stock  into  small 
lots,  each  of  which  was  lo  consist  of  not  more  than  twelve 
animais.  AU  complying  with  the  orders  were  to  receive  com- 
pensation.*' 

Mr.  Bate6  spoke  words  of  wisdom  in  relation  to  the  pre- 
▼ention  of  a  disease  known  to  be  contagions.  The  complète 
extinction  of  rinderpest  last  century,  and  onr  immunity  from 
ail  "  catching  "  distempers  amongst  cattle,  drove  onr  profession 


into  the  belief  that  they  bad  no  great  scope  for  effort  except 
in  the  daily  practice  of  bleeding  and  dispensing  physic.  The 
organization  of  veterinary  inspectors,  or  a  veterniary  depart- 
ment  under  Qovernment,  was  looked  upon  as  a  foreign  élément 
peculiar  to  paternal  Govemments.  There  was  no  necessity  for 
it.  Dur  forefathers,  whose  bistory  bad  been  forgotten,  blamed 
the  Danes  and  the  Dutch  for  sending  us  cattle-diseases  ;  they 
stamped  ont  the  imported  plagues,  and  laid  the  fonndation  for 
an  âge  of  great  agricultural  prosperity,  and  the  formation  of 
superb  herds  of  cattle,  by  dosing  our  ports  to  foreîgn  animais 
and  epizootics.  Yonatt's  book  gave  us  a  description  of  British 
cattle  in  health,  and  bis  chapters  on  breeds  are  infinitely  better 
than  those  on  cattle-disease.  AU  this  was  indirectly  due  to 
the  efforts  of  Bâtes,  CuUen,  Mortimer,  Layard,  and  others, 
who  rendered  our  stock-raîsing  possible,  and  the  amonnt  of 
cattle-destmction  a  minimum. 

The  good  old  days  and  the  good  old  doctrines  formed  no 
part  of  the  stndy  of  veterniary  surgeons  thirty  years  since. 
The  idea  that  a  Frencbman  or  a  German  could  teach  an 
English  groom  or  shepherd  ànythiag  abont  animais  was  oon- 
sidered  preposteroos.  Hâve  we  not  the  finest  animais  in  tho 
world  P  Ergo,  must  we  not  be  the  wisest  people  on  earth  in 
relation  to  the  management  of  those  same  animais?  The 
French  might  write  about  "Cocotte";  Gerlach  might  talk 
leamedly,  convincingly,  and  with  effect,  in  Prussia,  as  to  the 
contagions  nature  of  Ûie  lung  disease  ;  and  the  Bussians  were 
engaged  in  attempts  to  ezterminate  rinderpest  ;  bat  we  ignored 
ail,  and  knew  nothing  even  of  thenames  of  thèse  diseases.  Youatt 
confounds  ail  the  plagues  nnder  one  head,  and  speaks  of  plenro- 
pneumonia  as  a  strange  form  of  pleurisy  mentioned  by  Lecoq. 
Our  aristocracy  travelled  at  great  cost  ;  but  the  daÛy  inter- 
oourse  which  enlightens  us  now  on  Continental  events  was 
then  unknown.  How  could  Sir  Robert  Pcel,  Mr.  Gladstone, 
and  others,  foresee  that  throwing  open  British  ports  for  foreign 
supplies  of  animal  food  was  the  best  and  safest  mcans  to  cnr- 
tail  supplies,  and  strike  a  blow  at  our  resources,  which  sevcral 
décades  would  fail  to  repair  P 

It  was,  indeed,  prior  to  free  trade  in  lîve-stock,  that  ezperi- 
ments  were  made  in  crossing  some  of  the  breeds  of  thèse 
islands  with  those  of  HoUand,  reputed  excellent  for  dairy  pnr- 
poses.  The  foot-and-mouth  disease  and  pleuro-pneumonia 
prevailed  extensively  abroad  ;  and,  since  the  first  of  thèse  is 
transmissible  with  great  readiness,  and  by  ail  warm-blooded 
animais,  it  is  not  surprising  that  the  earliest  importations, 
small  but  practical  experiments  in  free  trade  in  live  animais, 
before  receiving  the  sanction  of  Farliament,  led  to  accidents 
such  as  onr  farmers  bave  bad  to  bear  ever  since. — The  Food 
Jou/mal. 


THE  PHYSIOLOGY  OF  THE  IBIS. 

|HE  question  in  what  mode  the  two  motor  nerves  of 
the  iris — the  oculo-motor  and  the  sympathetic — act 
in  effecting  changes  in  the  diamoter  of  the  pnpii 
bas  recently  been  the  snbject  of  much  careful  inves- 
tigation. Histologists,  physiologists,  and  ophtbalmologists 
bave  alike  been  interested  in  its  solution  ;  and  conclnsions 
differing  considerably  from  each  other  bave  resulted  from  the 
subject  baving  been  examined  in  différent  modes  and  regarded 
fifom  varions  points  of  view.  There  can  be  no  donbt  of  the 
existence  of  a  muscle  in  the  substance  of  the  iris,  composed  of 
circularly-arranged  fibres,  nsuaUy  of  the  nnstriated  variety, 
snrronnding  the  pupil  concentrically.  By  most  anthors,  as 
EôUiker,  Henle,  Briicke,  and  others,  the  présence  of  a  second 
set  is  admitted,  occupying  a  place  somewbat  posterior  to  the 
former,  and  arranged  in  a  radiating  manner  near  the  periphery 
of  the  iris.  This  also,  in  man  and  many  other  animais,  consista 
of  nnstriated  muscle;  but  in  birds  both  sets  are  striated,  and 
snbject  in  their  action  to  tbe  wiU  of  tbe  animal.  A  discre- 
pancy  of  opinion,  howevor,  exista  respecting  Iho  lalter  set: 
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Gninhagen,  an  able  microscopist,  denying,  on  microscopîc  and 
roicrochemical  gronnds,  that  anj  snob  radiating  fibres  oan  be 
demonstrated  in  man,  mammals  generallj,  or  in  frogs,  and 
maintaining  tbat  tbe  fibres  described  hj  Henle  are  artificial 
products  ;  be  admits  a  spbincter,  but  not  a  dilatator  of  tbe 
papil.  In  ibis  state  of  tbe  question  a  fresb  observer  appears 
in  tbe  field — M.  Engelbardt,  who,  witbout  parsning  tbe  ana- 
tomical  mode  of  investigation  into  détail,  believes  tbat  tbe  faots 
of  tbe  case  may  be  ascertained  by  tbe  metbod  of  ezperiment, 
tbe  ezciting  agent  being  electricity.  Tbis  metbod  bad  abeady 
been  adopted  by  Bemstein,  and  Dr.  Engelbardt  appears  to 
coïncide  essentially  witb  tbe  facts  arrived  at  by  tbis  investigator. 
Bernstein  fonnd  tbat,  on  applying  tbe  pôles  of  an  electrio 
battery  to  tbe  opposite  sides  of  tbe  cornea  of  an  eye  recently 
removed  from  tbe  body  of  a  rabbit,  dilatation  of  tbe  pupil  was 
immediately  observed.  By  an  analogous  ezperiment,  in  wbicb 
four  électrodes  were  applied  to  tbe  surface  of  tbe  iris,  contrac- 
tion of  tbe  spbincter  iridis  conld  bo  cficctcd,  tbe  electric  stimulas 
acting  of  course,  in  eacb  instance,  in  tbe  direction  of  tbe  lengtb 
of  tbe  fibres  called  into  action,  and  perpendicularly  to  tbe 
opposite  set.  And  tbese  czperiments  bave  been  repeated  and 
confirmed  by  Engelbardt,  wbo  adds  tbis  fartber  proof  of  tbe 
existence  of  a  dDatator  pupillsa  :  If  intense  myosis  be  effected. 
by  tbe  instillation  of  Calabar  bean  into  one  eye,  irritation  of  tbe 
central  extremity  of  tbe  divided  sympatbetic  in  tbe  neck  pro- 
duces no  effect,  for  tbe  sympatbetic  is  paralyzed  by  tbe  bean  ; 
but  if  a  current  of  electricity  be  passed  across  tbe  eye,  tbe 
électrodes  being  placed  on  opposite  sides  of  tbe  cornea,  immé- 
diate dilatation  can  be  induced,  tbe  muscular  fibres  being  tben 
directly  called  into  action.  A  similar  proof  of  tbe  existence  of 
a  dilatator  was  formerly  furnisbed  by  Hirscbmann,  after  tbe 
pupil  bad  been  made  to  contract  witb  nicotine. 

We  may  just  add,  in  passing,  tbat  a  paper  bas  appeared  in 
tbe  last  number  of  Scbultze*s  Archives,  by  M.  Dogiel,  in  wbicb 
be  states  be  bas  demonstrated  microscopically  tbe  présence  of 
botli  a  dilatator  and  a  spbincter  in  a  considérable  number  of 
animais  witb  tbe  greatest  certainty.  Tbese  being  admitted, 
tben,  tbe  next  point  is  to  détermine  in  wbat  way  tbe  move- 
ments  of  tbe  iris  are  influenced  by  tbe  tbird  nerve  and  tbe 
sympatbetic  respectively.  To  détermine  tbis  it  seemed  to  be 
of  great  importance  to  discover  bow  tbe  iris  bebaves  wben 
botb  sets  of  fibres  arc  eitber  directly  or  indirectly  tbrongb  tbese 
nerves  stimulated  to  tbe  utmost  extent;  and  tbis  may  be 
efiected  eitber  by  tbe  application  of  two  oppositely-cbarged 
électrodes  to  tbe  fibres,  or  by  acting  on  one  set  of  tbe  fibres 
witb  one  électrode  and  tbe  nerve  supplyiog  tbe  opposite  set  of 
fibres  witb  tbe  otber  électrode,  or  by  stimulating  botb  nerves 
coincidently.  Wben  botb  sets  of  fibres  were  directly  stimu- 
lated, tbe  pupil  retained  its  average  diameter  and  circular 
form,  or  occasionally  became  elliptical.  ,  Wben  one  set  of 
muscles  was  directly  stimulated  and  tbe  otber  excited  tbrougb 
tbe  nerves,  no  remarkable  prépondérance  of  one  over  tbe  otber 
set  was  observed  ;  but  wben  botb  nerves  were  simultaneously 
excited  tbe  action  of  tbe  tbird  was  decidedly  strongest,  stroog 
contraction  of  tbe  pupil  resulting,  and  it  was  noticed  that  tbe 
action  of  tbe  stimulus,  wben  applied  tbrougb  tbe  nerves,  was 
in  ail  instances  muob  greater  tban  wben  applied  directly. 

In  référence  to  tbe  action  of  atropine  and  of  Calabar 
bean,  opinions  are  as  mucb  divided  as  on  tbe  musculature  of 
tbe  iris  ;  some  tbinking  tbat  atropine  paralyzes  tbe  tbird  and 
Calabar  bean  paralyzes  tbe  sympatbetic  (Bernstein,  Dogiel, 
Eosentbal)  ;  otbers,  tbat  wbilst  atropine  paralyzes  tbe  tbird  it 
also  excites  tbe  sympatbetic  (De  Buiten),  and  tbat  Calabar 
bean,  wbilst  it  paralyzes  tbe  sympatbetic,  excites  tbe  tbird 
nerve,  or  may  even  bave  no  action  on  tbe  sympatbetic,  and 
simply  stimulâtes  tbe  tbîrd  (Yon  Graefe,  Bobertson,  Griin- 
bagen,  Bogow).  From  Engelbardt's  own  expérimenta,  in 
wbicb,  after  tbe  employment  of  atropine,  electricity  was  used 
as  a  stimulus,  be  bas  arrived  at  tbe  conclusion  tbat  atropine 
does  not  paralyze  tbe  fibres  of  tbe  spbincter,  but  diminisbes 
tbeir  excitability  tbrougb  its  paralyzing  agency  on  tbe  tbird 


nerve.  Tbe  action  of  Calabar  bean  from  similar  experiments 
be  considère  to  be  stimulating  on  tbe  extremities  of  tbe  tbird 
nerve.  He  is  lurtber  disposed  to  admit  tbe  présence  of  a 
ganglionic  System  of  nerves  imbedded  in  tbe  substance  of  tbe 
iris,  situated  between  tbe  radiating  and  oonoentric  fibres, 
wbicb  acts  as  an  inbibitory  centre  upon  tbe  sympatbetio. — 
Lancet, 


HOW  TO  STUDY  VAEIATIONS  IN  INSECT 

SPECIES. 

BT  H.  W.  BATES,  F.Z.8. 

IHE  idea  of  tbe  value  of  looalities  in  connection  witb 
spécimens  or  spedes,  witb  some  entomologists,  I  am 
airaid  does  not  reacb  very  far.  Tbey  like  to  know 
in  wbat  countries  tbe  différent  forms  are  found,  and 
perbaps,  as  in  Frencb  collections,  sbow  tbe  distribution  by 
writing  tbe  spécifie  names  in  tbeir  cabinets  on  labels  coloured 
according  to  tbe  part  of  tbe  world  tbe  species  inbabit  ;  tbe 
primary  divisions  of  tbe  world,  as  Europe,  Nortb  and  Soutb 
America,  Africa,  AustraJia,  perbaps  West  Indies,  and  so  fortb, 
being  considered  sufiicient.  Tbis  brings  ont  tbe  leading  facts 
of  distribution  very  well,  sucb  as  tbe  restriction  of  many  gênera 
and  groupe  of  gênera  to  eacb  of  tbe  great  divisions,  and  tbe 
distinctive  faciès  wbicb  ail  tbe  products  from  one  région 
possess  ;  but  we  seldom  see  it  carried  fartber,  and  it  remains  a 
pretty  association  of  geograpby  witb  natural  bistory,  and  no 
more.  Besults  infinitely  more  suggestive  are  brougbt  about 
if  tbe  student  labels  eacb  specîmen  witb  its  locaHty,  instead  of 
recording  it  on  tbe  ticket  wbicb  bears  tbe  spécifie  name  placed 
below  ail  tbe  spécimens,  tkud  if  bo  is  fortunate  epougb  to  be 
able  to  amass  a  large  suite  of  spécimens,  accurately  so  ticketed, 
of  gênera  aboanding  in  local  varieties  and  closely-allied  species. 
Indications  of  tbe  conditions  under  wbicb  varieties,  local  races, 
and  perbaps  species,  are  formed  in  Nature  are  revealed  by  tbis 
metbod,  and  a  field  of  investigation  is  opened  wbicb  connecte 
tbe  study  of  a  few  inseot  species  witb  some  of  tbe  most  diffi- 
cult  problems  tbat  are  now  engaging  tbe  attention  of  pbilo- 
sopbers.  Tbe  most  common  event  tbat  bappens  wben  a 
student  works  at  a  séries  of  species  in  tbis  way  is  tbe  disoovery 
tbat  even  tbe  most  constant  species  vary  in  some  parts  of 
tbeir  area  of  distribution  ;  tbe  next,  tbat  a  small,  well- mark ed 
différence  in  a  species  is  generally  a  local  différence, 
and  embraces  ail  tbe  individaals  of  tbe  district  in  wbicb 
it  occurs.  As  tbe  collection  increases,  fartber  curions  facts 
come  out.  It  is  found,  for  instance,  tbat  some  bigbly-variable 
species  give  rise  to  one  set  of  varieties  in  one  area,  anotber  dis- 
tinctly  différent  set  in  anotber  area,  and  so  on  ;  and  fartber, 
tbat  in  some  areas  one,  or  perbaps  more,  of  tbese  variations 
will  be  better  marked  tban,  and  preponderate  in  number  over, 
tbe  otber  varieties  of  tbe  same  species.  StiU  furtber,  it  is 
found  tbat  in  some  districts  one  sucb  variety  alone  ooours, 
baving  apparently  prevailed  over  ail  tbe  otbers.  To  be  pro- 
perly  impressed,  bowever,  witb  tbe  great  trutb  and  reality  of 
tbese  facts,  tbe  student  sbould  bimself  bave  travelled  as  an 
entomological  coUector  over  an  extent  of  country  embraced  by 
many  local  varieties  of  variable  species  ;  otberwise  bis  atten- 
tion will  not  be  sufficiently  excited  to  tbe  curions  facts  Nature 
présents  to  bim,  and  be  will  not  take  tbe  troable  to  amass  and 
obtain  tbe  exact  localities  of  numerous  spécimens  of  common 
variable  species.  Perbaps  tbe  most  important  resuit  of  tbis 
attention  to  distribution  of  varieties  is  tbat  a  fine  gradation  of 
forms  or  degrees  of  variation  will  be  found,  from  tbe  "  sport  " 
or  variety,  sucb  as  is  liable  to  be  produced  in  tbe  same  brood, 
to  tbe  well-segregated  race  living  in  company  witb  anotber 
race  referrible  to  tbe  same  stock.  As  sucb  most  autbors,  per- 
baps rigbtly,  consider  tbese  latter  as  good  and  true  species  ; 
and  tbus  tbe  formation  of  species  out  of  mère  variations  is 
illnstrated  by  tbe  facts  of  geograpbical  distribution, — ^rom  an 
Addreu  tp  the  Entomological  Sooieiy  of  London. 
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HOW  TO  MAKE  METBOEOLOGY  MOEE  USEFUL  TN 

HORTICULTURE. 

|N  applying  the  data  afforded  by  moteorological  obser- 
vations to  pbysîological  or  caltnral  pnrposes,  tbere 
is  tbis  great  difficnlty«  that  we  bave  to  deàl  witb 
living  organisxns.    No  one  can  say  what  life  is. 
Some  of  ihe  pbenomena  we  now  call  vital  may  possibly  be  no 
more  tban  peooliar  pbases  or  spécial  combinations  of  physical 
forces — tbat  is   a  question  for  pbysicîsts   to  décide.     Bnt, 
whetber  or  no,  every  physiologîst  and  every  cnltivator  knows 
tbat  tbe  indications  of  tbe  barometer  or  of  tbe  thermometer, 
or  tbe  condition  of  tbe  bygrometer,  are  not  sufficient  of  them- 
selves  to  account  for  tbe  pbenomena  witnessed  in  living  beings. 
The  "  constitution  "  of  a  living  organism — we  write  of  neces- 
fiity  vaguely — is  in  some  points  more  sensitive  tban  mercury 
or  Bpirît,  wbile,  on  tbe  otber  band,  cbanges  wbiob  greatly  affect 
tbe  mercurial  colnmn  bave  little  or  no  perceptible  effect  on  tbe 
organism.     Tbis  is  particularly  so  in  tbe  case  of  atmospberic 
pressure,  tbe  variations  of  wbicb  bave  apparently  but  little 
influence  on  plants.     If  tbis  be  true,  it  follows  tbat  many  of 
thc  observations,  so  carefully  made  and  so  accurately  recorded, 
are  for  cultural  purposes  of  comparatively  little  value.     In  tbe 
instance  of  plants  we  bave  as  it  were  to  treat  every  case  on  its 
own  merits.     It  is  not  merely  external  conditions  and  local 
circurostances  tbat  we  bave  to  consider,  but  tbe  nature  of  tbe 
plant  itself,  its  condition  at  any  given  time,  and  its  power  of 
reslsting  untoward  agencies.     Tbe  plant  wbicb  will  at  one 
time  resist  a  température  of  32°  Fabr.,  will  at  anotber  succumb 
at  a  considerably  bigber  degree.     Of  course  tbis  dépends  upon 
tbe  stage  of  growtb  in  wbicb  tbe  plant  is  at  tbe  time  of  expo- 
snre — upon  its  consistence,  woody  or  otberwise — tbe  rarity  or 
density  of  tbe  fluid  it  contains — and  on  a  variety  of  otber  cir- 
cumstances  well  known  to  practical  m  en  and  to  every  pbysio- 
log^t,   circumstances    dépendent    more    on    bygone    weatber 
fluctuations  tban  on  tbose  now  witnessed.     Tbe  inference  from 
ail  tbis  is  tbis,  tbat  it  is  not  only  tbe  ezisting  conditions  of  tbe 
atmospbere  tbat  ougbt  to  be  looked  to,  but  also  tbose  wbicb 
bave  preceded  it.  Tbis  is  a  point  intelligible  and  simple  enougb 
for  ail  to  understand,  and  yet  bow  very  often  do  we  see  tbe 
gardener  or  agriculturist  tacitly  ignore  it  and  attribute  tbe 
wholc  of  tbe  ill  effects  be  witnesses  to  présent  cbanges.    A 
moment's  refiection  serves  to  correct  tbe  error,  but  it  is  easy  to 
see  bow  tbe  very  facility  of  observing  tbe  mercury  descend  and 
ascend  almost  before  one's  eyes,  and  of  witnessing  tbe  cor- 
responding  cbanges  on  végétation,  may  and  does  often  lead  to 
tbis  exaltation  of  tbe  présent  over  tbe  past. 

Tbis  tendency  migbt,  we  tbink,  be  overcomo  by  adopting 
measnres  wbicb  in  tbemselves  would  give  intelligent  gardeners 
more  interest  in  tbe  observation  and  record  of  moteorological 
pbenomena,  by  making  tbem  see  more  clearly  tban  tbey  do 
now  tbe  exact  bearing  of  tbe  fluctuations  exbibited  by  tbe  in- 
strnments  on  tbe  plants  tbey  bave  to  take  care  of.  Let  us 
ezphiin  ourselves  more  fully.  We  bave  been  taugbt  by  Bous- 
singault,  Gasparin,  Quetelet,  Olaisber,  and  otbers,  tbat  a  plant 
reqaires  a  certain  amount  of  beat  to  exist  at  ail,  so  muob  more 
to  perfeet  its  woody  structures,  more  stîll  to  enable  it  to  flower 
and  ripen  its  seeds.  As  practical  men  we  know  tbat  tbese 
déductions  are  in  tbe  main  accnrate  ;  that  tbey  correspond  witb 
facts  wbicb  corne  daily  under  notice  ;  tbat  tbey  explain  wby  it 
is  tbat  certain  plants  can,  and  otbers  cannot,  be  profitably 
cultîvated  in  certain  countries  ;  wby  it  is  tbat  a  crop  in  one 
country  ripens  only  in  so  many  weeks,  and  wby  in  anotber  it 
requires  so  many  more. 

Tbese  facts  are  patent  enougb  to  upper  class  gardeners,  and 
to  personn  of  any  éducation,  but  tbey  are  not  brougbt  home  to 
ordinary  workmen  as  tbey  migbt  be,  and  as  we  tbink  tbey  ougbt 
lo  be.  We  would  suggest,  tberefore,  tbat  at  tbe  daily  observa- 
tion of  tbe  maximum  tbermometer,  not  only  tbe  actual  tem- 
pérature recorded  by  tbat  instrument  at  tbe  time  of  observation 
sbonld  be  recorded,  but  tbat  tbe  sum  of  tbe  maxima  observed 


sinco  any  particular  date  fixed  on  sbould  be  ascertained  and 
recorded,  by  tbe  very  simple  process  of  adding  tbe  maximum 
degrees  observed  eacb  day  to  tbe  sum  of  tbose  recorded  on 
préviens  occasions.  In  Ùda  way  tbe  gardener  would  bave  an 
opportunity  day  by  day  of  seeing  tbe  amount  of  sun-heat 
reoeived  by  bis  plants,  be  would  see  wbetber  tbe  daily  increase 
were  above  or  below  tbe  average,  and  in  tbe  case  of  plants  sub- 
jected  to  artificial  température,  be  conld  regulate  bis  fire-heat 
accordingly. 

We  would  specially  désire  to  see  tbe  aggregate  amount  of 
beat,  as  ascertained  by  a  tbermometer  èûly  exposed  to  tbe 
Sun,  recorded  in  tbis  way,  because  in  tbe  case  of  plantt  grow- 
ing  under  tbe  sbade,  in  diffused  ligbts,  tbe  conditions  of  tho 
problem  become  more  complex,  and  tbe  difficulty  of  ascertaSn- 
ing  predsely  wbat  are  tbe  effects  of  température  and  wbat  of 
ligbt  are  proportionately  increased.  On  Ûie  otber  band»  wben 
we  tum  to  tbe  minimum  tbermometer  and  its  records,  we  are 
apt  to  forget  tbat  its  indications,  below  a  certain  point,  are 
simply  useless,  as  far  as  regards  plants.  If  tbe  activity  of  a 
plant  be  arrested  at  a  certain  degree,  as  we  know  it  is,  still 
more  if  it  cease  to  live  at  ail  below  a  certain  température, 
wberein,  for  cultural  purposes,  is  tbe  advantage  of  recording 
tbose  degrees  wbicb  are  simply  inert  as  far  as  regards  living 
organisms  P  A  plant  can  but  die — and  if  it  be  killed  outrigbt, 
wbat  can  it  matter  to  tbe  gardener  tbat  tbe  tbermometer 
registered  10°  below  kiUing  point  P — if  it  only  sbow  a  tentb  of 
a  degree  below  tbat  point  tbe  resuit  would  be  tbe  same.  Wo 
need  bardly  say  tbe  killing  point  varies  very  considerably  in 
différent  plants — eacb  plant,  in  faot,  bas  a  zéro  of  its  own, 
wbicb  must  be  determined  by  practical  expérience,  and  wbicb 
no  tbermometer  of  itself  would  indioate.  The  necessity  of 
eliminating  useless  températures  from  records  prepared  for  tbe 
use  of  tbe  cnltivator  is  insisted  on  by  M.  Alpbonse  De  Candolle 
in  bis  very  valuable  work.  Géographie  Botanique,  and  it  may 
be  illustrated  by  tbe  fact  tbat  certain  plants  produoe  tbeir 
flowers  at  a  time  wben,  acoording  to  tbe  meteorologioal  records 
as  ordinarily  codstrnoted,  tbe  mean  température,  even  in  oom« 
paratively  low  latitudes,  is  at  or  below  freezing  point.  Alpine 
plants,  for  instance,  even  in  January  receive  tbe  benefit  of  an 
amount  of  beat  not  estimated  by  tbe  ordinary  records  of  mean 
température. 

ijiotber  point  of  vital  importance,  of  wbicb  ordinary  meteoro- 
logioal records  take  little  or  no  notice,  is  tbe  duration  of  favour- 
able  or  unfavourable  température.  We  get  maximum  and 
minimum  and  mean  températures,  and  mean  daily  range,  but 
we  do  not  get  wbat  it  is  very  important  we  sbould  bave,  if  it 
be  possible,  tbe  time  of  day  wben  tbe  tbermometer  records 
bighest  or  lowest,  and  tbe  lengtb  of  time  tbat  a  bigb  or  low 
température  prevails.  Wben  a  plant  is  at  rest  it  can  resist  a 
lower  degree  tban  wben  it  is  in  full  activity,  and  it  can  often  witb- 
stand  for  a  short  time  an  intensity  of  cold  wbicb  would  be  fatal 
were  it  contînued  for  a  longer  period.  Tbese  are  truisms,  no 
doubt,  but  tbey  are  ail  important  to  tbe  cnltivator,  and  could 
tbe  pbenomena  we  bave  mentioned  be  recorded,  tbis  would 
prove  of  great  value  for  pbysiological  purposes.  We  suppose 
tbe  only  metbod  of  even  approximately  determining  tbe  points 
we  bave  mentioned,  is  by  tbe  combination  of  self-regîstering  and 
self-recording  instruments  sucb  as  is  effected  at  tbe  chief 
observatories  by  placing  tbe  instrument  between  a  gas-ligbt 
and  sensitive  paper  made  to  travel  by  dock  work  mechanism 
witb  a  stated  regular  movement,  so  that  as  tbe  température 
increases  or  decreases,  tbe  mercury  in  tbe  tube  cuts  offor 
admits  ligbt  to  fall  on  tbe  paper.  On  tbis  paper  is  tbus 
traced,  minute  by  minute,  througbout  tbe  twenty-four  bours, 
tbe  beight  of  tbe  mercury.  It  is  olear  tbis  ingénions  process 
could  bardly  be  applied  to  tbe  maximum  or  minimum  tber- 
mometer, bnt  at  least  it  would  give  us  a  valuable  document  to 
compare  witb  tbe  records  obtained  in  tbe  ordinary  manncr 
from  tbe  exposed  tbermometer. 

Bo  far,  then,  as  tbe  température  of  tbe  air  is  concerned,  we, 
as  cultivators,  particularly  want  to  know  tbe  aggregate  amount 
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of  naefal  température  at  diferent  heights  above  the  soil  in  any 
gÎ7en  time,  the  exact  period  at  which  fayoarable  or  nnfayoar- 
able  changes  occar,  and  their  doration. — Gardeners*  Chronicîe. 


MANUFAOTUEB  OF  THE  POINTS  OP  NBEDLBS 
AND  PINS  BY  ELBOTBIOITY. 

BY  C.  WlDBTTMAinr. 

BBOBNT  diflcoveiy  has  been  made  by  M.  Cadery, 
telegraph  inspeetor  on  the  Western  Swiss  railroad, 
and  is  now  applied  with  snocess  at  Aiz  la  Chapelle 
(Belginm),  whence  needles  and  pins  are  shipped  to 
ail  parts  of  the'  world. 

On  passing  a  metallic  wire  (brass,  copper,  îron,  or  steel), 
connected  with  the  négative  pôle  of  a  Bansen's  battery,  throngh 
the  bottom  of  a  glass  tnbe,  closed  in  snch  a  way  as  to  hold 
an  acidnlated  liqnid,  and  leading  the  other  wire  of  the  positive 
pôle  throngh  the  superior  opening  of  the  glass  tube,  closed  in 
snch  a  way  as  to  allow  the  positive  wire  to  plnnge  into  this 
acidalated  liqnid,  taking  care  to  leave  a  small  interval  between 
the  extremities  of  the  wires  ;  the  electrio  cnrrent  thns  established 
throngh  the  aoidnlated  flnid  as  a  condnctor,  prodnces  the 
following  phenomena. 

Yery  soon  the  extremity  of  the  positive  wire  takes  a  conical 
point  of  more  or  less  sharpness,  depending  on  the  free  distance 
existing  between  the  two  wires  plnnging  into  the  aoidnlated 
liqnid. 

Dnring  this  phenomenon,  whioh  takes  from  5  to  15  minutes, 
according  to  the  acid  used,  its  strength,  the  composition  of  the 
wire,  its  degree  of  thickness,  and  also  the  intensity  of  the  electrio 
cnrrent,  very  fine  sections  of  the  wire  are  seen  to  separate  from 
the  wire. 

Water,  acidnlated  with  sulphuric  acid,  appears  to  be  more 
officacious,  espedally  for  iron  and  steel  wires. 

Nitrio  acid  is  used  in  préférence  for  brass  and  copper  wires. 

The  same  e£Pect  will  take  place  if  to  the  positive  pôle  (supe- 
rior) an  inde6nite  number  of  wires  are  tied  together  and  dipped 
in  the  acidnlated  water,  instead  of  the  single  wire,  care  being 
al  way  s  taken  to  keep  this  positive  wire  at  a  little  distance  from 
the  négative  wire. 

I  hâve  seen  a  hundred  brass  wires  after  having  been  snb- 
mitted  to  this  opération,  présent  points  as  sharp  as  the  best 
Bnglish  pins,  although  the  electric  cnrrent  was  produced  by  a 
very  small  Bunsen's  battery. 

It  appears  to  me  very  désirable  that  this  new  method  should 
reçoive  proper  encouragement,  and  everything  should  be  tried 
to  bring  it  into  gênerai  use.  The  opération  of  making  the 
points  of  needles  and  pins  in  their  manufacture  is  a  dan* 
gérons  and  costly  one.  Médical  men  in  large  manufacturing 
cities  bave  long  recognized  the  dangerous  e^ts  produced  by 
the  fine  metallic  dnst  resulting  from  it,  on  the  health  of  the 
workmen. 

The  remédies  for  this  evil  are  very  imperfect,  little  used, 
and  very  impracticable  ;  inhaling  apparatus  communicating 
with  the  outside  air  has  been  tried,  but  every  danger  would 
be  suppressed  by  the  method  above  de8oribed.~âfcien/i/ic 
American. 


THB    VOLCANO-FISH. 

BY  THB  KEV.  W.  W.  SFICEB,  MJL. 

|BGES  is  the  name  given  to  a  genus  of  fishes  belonging 
to  the  famîly  of  the  Silnroids,  nearly  related  to 
Pimelodes  of  Lacepède,  but  separated  on  account  of 
the  structure  of  the  teeth.  Of  this  genus  but  two 
species  are  known — one  found  in  the  fresh  waters  of  the  Mis- 
sion of  Santa  Anna,  in  Upper  Pem,  where  it  lives  the  ordinary 


piscine  life  nnder  the  name  of  Sabalo;  the  other,  known  as 
Pregnadilla,  is  the  subject  of  the  présent  notice. 

In  the  year  1803,  A.  von  Hamboldt  was  foi-tonate  enongh 
to  witness  an  éruption  of  Monte  Cotopaxi,  a  well-known  peak, 
in  the  northern  Andes  ;  doring  which,  among  other  produets, 
a  large  qnantity  of  fish  was  ejected.  The  inquiries  imme- 
diately  institnteid,  and  the  investigations  of  more  récent 
travellers,  hâve  brought  to  light  the  astounding  fiiot,  that  from 
time  to  time,  though  at  irregular  période,  fishes  are  cast  up 
from  the  interior  of  the  mountain  during  volcanio  éruptions. 
This  phenomenon  is  not  oonfincd  to  Cotopaxi  ;  it  has  been  ob- 
served  also  in  other  centres  of  volcanic  action — to  wit,  Tun- 
gurahua,  Sungay,  Imbabnrn,  Cargueirago,  &c.,  ail  of  them  in 
the  same  range.  From  the  craters  of  thèse  volcanoes,  or  from 
fissures  in  their  sides,  it  is  an  ascertained  fact  that  fish  are 
vomited  forth  at  a  height  of  some  16,000  fb.  above  the  level 
of  the  sea,  and  about  half  that  height  above  the  surrounding 
plains.  The  animais  ail  belong  to  a  single  species,  the  Arges 
Cydopum,  as  it  has  been  well  named.  Nor  is  it  a  mère  chance 
fish  or  two  that  finds  its  way  to  the  outer  world  throngh  this 
étrange  opening.  They  are  ejected  in  such  countless  shoals 
that,  on  more  than  one  occasion,  the  fetid  exhalations  proceed- 
ing  from  their  putrid  bodies  hâve  spread  disease  and  death 
over  the  neighbouring  régions.  Such  was  the  case  in  1691, 
when  tho  volcano  of  Imbabum  vomited  myriade  of  thèse  fish 
over  the  town  of  Ibara  and  its  environs.  On  this  occasion 
pestilential  fevers  desolated  the  neighbourhood.  The  same 
occnrred  when  the  summit  of  the  volcano  of  Cargueirago  fell 
in  (June  10, 1698),  and  millions  of  Pregnadillas  were  thrown 
ont  of  the  sides  of  the  mountain,  mingled  with  mud  and  clay. 
At  a  later  period,  the  lands  of  a  certain  Marquis  de  Salvalegoe 
were  completely  covered  with  thèse  fish,  the  infections  odonr 
from  whose  deoaying  bodies  poisoned  the  ecnrrounding  oonntry. 

As  far  as  the  external  world  is  concemed,  Argea  Cydopum 
is  known  to  exist  in  sonte  lakes  on  the  sides  of  thèse  mountains 
8,000  to  10,000  fb.  above  the  sea-level.  It  is  presumable 
that  thèse  lakes  communicate  with  réservoirs  in  the 
interior,  where  the  Pregnadillas  are  generated,  and  thns  find 
their  way  throngh  the  crater.  But  this  is  mère  conjecture. 
Nor,  after  ail,  does  it  help  much  towards  removing  the  difficul- 
ties  by  which  the  phenomenon  is  surrounded.  If  thèse  supposed 
lakes  do  exist  in  the  interior  of  the  mountain,  how  étrange 
must  be  their  situation,  which  allows  of  fish  living  in  them  at 
an  ordinary  température,  and  yet  places  thèse  same  fish  exactiy 
"  in  the  line  of  fire  "  when  the  contents  of  this  huge  earth- 
stomach  are  discharged  by  the  crater's  month  ! 

If  the  internai  lakes  do  not  exist,  whence  come  the  myriads 
of  fish  which  are  ever  and  anon  ejected  P 

Not  the  least  curions  part  of  the  affair  is,  that  though  some 
of  the  fish  reach  terra  firma  in  a  half-boiled  condition,  most  of 
them  are  perfectly  raw,  and  not  a  few  are  even  alive,  in  spite 
of  the  fiery  ordeal  throngh  whioh  they  hâve  had  to  pass. — 
Science'Qossip, 


The  Darien  Burveying  expédition. — Aooording'  to  the  Aihenopum 
the  expédition  for  the  survey  of  the  Darien  Canal  line  was  to  hava 
sailed  from  New  York  beforo  tho  end  of  Jannary.  Besidea  the  offioera 
of  the  NipHc  and  the  Quard,  Commander  Thomas  G.  Selfridge,  U.S.N., 
will  hâve  for  assistants  J.  A.  Sullivan,  M.  O.  Léman,  and  Measrs. 
Ogden,  Morriman,  and  Karohen,  offioers  of  the  ooast  snrvey  ;  as  also  a 
geologist,  a  botanist,  a  photographer,  a  draoghtsman,  and  a  tele^raph- 
operator  fnmtBhed  with  eighty  miles  of  wire.  Commander  Selfridge 
is  snpplied  with  a  large  qoantity  of  articles  to  he  distributed  as  pré- 
sents amongst  the  Indians.  Two  parties  of  engineers  will  start  firom 
Sassardi,  and  one  from  the  sonthem  part  of  Caledonia  Bay,  to  disoo ver 
if  possible  the  pass  whioh,  as  Dr.  Cnllen  oontends,  exista  between  the 
monntains.  From  thèse  points  two  Unes  of  levels  will  be  established 
to  wherever  the  dépression  may  be  f  onnd,  and  f rôm  thenoe  to  tho 
Savana  at  the  month  of  the  Lara.  The  U.S.  steamer  Nyack,  of  tho 
l*aoific  sqnadron,  will  be  in  Darien  Harbonr  in  readinesa  to  leoeive  tho 
parties  from  CaJedonia  Harbonr.  After  the  snrvey  of  the  oonntry 
between  Caledonia  Harbonr  and  the  Gnlf  of  San  Mlgnel  shall  hâve 
been  oompleted,  the  vessels  will  prooeed  to  the  Onlf  of  San  Blas,  to 
snrvey  the  line  from  thenoe  to  the  month  of  the  Chepo. 
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REVIEWS   OF  BOOKS. 


Bepiiles  and  Birds  :  a  Poptdar  Account  of  iheir  varions  Orders, 
mih  a  Description  of  the  Habits  and  Economy  of  tlie  moêt 
interesting,  By  Louis  Figuieb.  Ediied  and  adapted  by 
Parker  Gilmore  ("  Ubiqne").  London  :  Chapman  &  Hall. 
1870. 

THIS  last  prodaction  of  M.  Fignier's  in  an  English  dress 
needs  onlj  a  brief  notice,  since  it  resembles,  in  its  gênerai 
style  and  character,  his  other  works  on  popalar  Natural  History 
aiready  familiar  to  English  readers. 

The  best-knoirn  members  of  the  two  classes  of  the  Yertebrata 
of  which  it  treats  are  described  in  a  lîvely  manner,  the  descrip- 
tions being  plentifolly  interspersed  with  anecdotes,  some  of 
which  reqaire  the  proverbial  granum  salis  to  enable  one  to 
swallow  them.  The  zoological  définitions,  which  are  of  course 
of  an  elementary  kind,  possess  a  satisfactory  degree  of  accu- 
racy.  In  the  introdnctory  pages  M.  Figuier  refers  to  Professor 
Huzley's  views  as  to  the  affinities  of  birds  and  reptiles,  and  in 
admitting  thèse  specially  gaards  himself  from  being  snpposed 
to  see  in  them  any  évidence  of  their  oommon  origin.  His 
argument  against  Darwin's  doctrine  of  the  origin  of  species  is 
the  old  one,  that  in  spite  of  cross-breeding  and  domestication, 
the  pigeon,  for  ezample,  remains  throngh  ail  its  variations  still 
a  pigeon,  and  the  dog  a  dog.  To  him  the  cause  of  the  gênerai 
plan  évident  in  the  structure  of  animais  is  "  nnfathomable  and 
inexplicable." 

The  French  tezt  has  been  admirably  rendered  into  English, 
and  the  editor  has  also  performed  his  task  well.  The  élégant 
and  creditable  "  get  up  "  of  the  volume  by  the  publishers,  and 
the  gênerai  excellence  and  oareful  exécution  of  the  three  hundred 
and  odd  woodcuts  which  illustrate  it,  combine  to  make  it  a 
handsome  object  for  the  table. 

The  following  account  and  illustration  (see  p.  171)  of  the  BufT, 
and  the  other  illustration,  also  taken  from  M.  Fignier's  Beptiles 
and  Birds,  will  enable  our  readers  to  judge  of  the  contents  of 
the  volume  better  than  any  comments  of  ours  : — 

"  The  Baff  (MacJietes  pugnax,  Temminok)  oommendB  itself  to  tho  at- 
tention of  the  observer  bythesndden  mctamorphosis  which  seems  torero- 
lotioxiize  its  entiro  nature  in  the  early  days  of  May,  at  the  first  dawninsr 
of  that  charming  month,  when  ail  Nature  appears  to  czpand  and  array 
itself  in  every  kind  of  splendonr,  the  botter  to  render  homage  to  the 
Creator.  At  this  season  the  plamage  of  the  Boff,  whioh  has  hitherto 
been  grave  and  almost  sombre,  nndergoea  a  most  brilliant  transforma- 
tion. It  wonld  Btrike  the  observer  as  if  the  agitation  of  love  had  the 
efiect  of  totallj  ohanging  its  plamage,  from  one  altogether  devoid  of 
display,  to  the  moat  briUiant  costnme  imaginable,  for  its  neok  is  now 
wreathed  with  a  glittering  collar,  whioh  extends  by  degrees  ovor 
ahonlders  and  breast.  On  the  top  of  its  head,  to  the  right  and  left, 
two  graoefnl  plmnes  come  forth,  whioh  vastly  improve  its  looks,  and 
Gontribnte  in  no  small  degree  to  the  impressiveness  of  ite  demeanonr. 
Brilliant  hnes  of  yeUow,  whito,  and  blaok,  arranged  in  a  hundred  ever- 
varying  shades,  combine  to  improve  their  plamage,  making  them  most 
attractive  to  look  at. 

This  physîoal  transformation  produces  a  change  in  the  temper  of  the 
birâ.  Poifed  up  with  pride,  and  elated  at  his  own  personal  magnifi- 
eenoe,  car  hero  suddenly  finds  himself  subject  to  the  most  warlike 
feelings. 

"  Bat  what  is  this  object  whioh  oatches  his  sight  ?  It  is  another 
Boff— a  rival.  Without  hésitation  he  rushes  immcdiately  to  meot  the 
étranger,  who,  nothing  loth,  charges  in  retum  at  the  top  of  his  speed. 
With  stretchod-out  beak  and  créât  orect,  tho  two  adversories  im- 
petaoasly  dose.  A  forions  dnol  takos  place,  carried  on  in  the  sight  of 
the  feebler  sex,  who  pass  their  opinion  on  the  blows  which  are  given 
and  reoeived,  praise  or  blâme  them,  and,  by  a  cry  at  jadicious  move- 
meDts,Teanimate  the  failing  ardour  of  the  gallant  combatants.  Fiercer 
blowB  with  the  beak  foUow  one  another  in  qnick  succession,  blood 
soon  flowB,  and  the  arena  is  reddened  aroand  them,  until  at  last  tho 
two  weary  champions  roll  over  in  the  dnat,  and  lie  sido  by  aide  com- 
pWtely  exhausted.  Dnring  two  or  three  months  thèse  duels  are  of 
fréquent  oocurrenoe,  and  oannot  fail  to  leave  numerous  gaps  in  the 
T'uiks  of  the  apecÎM. 

*'In  the  beginning  of  August  their  rioh  voatments  gradnally  dis- 
^pear,  and  the  warlike  fever  as  rapidly  abates.  The  Buff  now 
becomea  a  common-plaoe  biid  of  peaoeful  habits,  with  no  other  oocu- 


pation  but  that  of  searching  for  worms  and  insecte  on  the  shores  of 
the  ooean.  Then  ia  the  time  when  they  fall  under  the  sportsman's 
gun  and  into  the  snares  of  the  bird-catcher,"  &c. 


BIBLIOGRAPHY. 


ENGLISH. 

Bonwick'a  Daily  Life  and  Origin  of  the  Tasmanians.    8vo.   ISs. 
MarshaU'a  Human  Body,  ita  Structure  and  Fnnctions.   2  vola.  21  s. 
Wood's  Illustrated  Natural  History  of  Man.    Vol.  It.    20s.  cl. 


FBENCH. 

De  la  Météorologie  agricole.    Par  M.  Chautard.    Nancy.    Sordoillet 

et  Fila. 
Etadea  dea  Médecine  clinique  f aitoa  avec  l'Aide  de  la  Méthode  graiihique 

et  dea  Appareils  enregistreurs.     Far  Professeur  Lorain.     Le  Pouls  : 

aea  Variationa  et  aea  Formes  diverses  dans  les  Maladies.    Paria.    J. 

B.  Baillière  et  FUs. 
Etude  sur  les  Ouragans  de  l'Hémisphère  austral.     Par  M.   Bridot. 

2e  Edition.     Paria.    Boaaange. 
Le  Nil,  son  Baaain  et  aea  Sourcea,  explorationa  et  récita  extraits  dea 

voyageura  anciens  et  modemea.  Avec  deux  Cartes.    Par  Ferdinand 

de  Lanoye.     Paria.     Hachette  et  Cie. 
Les  Métamorphoaea  des  Insectes.     Par  Maurice  Girard.    Se  Edition. 

Paris.    Hachette  et  Cie. 
Les  Météorea.     Par  MM.  MargoUé  et  Zurcher.     3e  Edition.     Pari«. 

Hachette  et  Cie. 
Notes  pour  servir  à  l'Etude  dea  Etagea  jurassiques  inférieurs  aux 

Environa  de  Nancy.     Par  M.  E.  Benoist.     Bordeaux.     Degréteauot 

Cie. 
Note  aur  un  Caa  de  Tératologie  végétale  offert  par  un  Pied  du  Teu- 

crium  scorodonia.     Par  M.  le  Docteur  Godey.     Caen.     IjC  Blanc- 

Hardel. 
Nouvellea  Beoherchea  aur  l'Anthropologie  de  la  France  on  général  ot 

de  la  basse  Bretagne  en  particalier.     Par  M.  Paul  Broca.     Paris. 

Hennnyer. 
Ornithologie  de  Chaaaeur.  Histoire  naturelle,  mœura,  habitudes,  chasse 

des  oiseaux  de  plaine,  de  bois  et  de  marais.     Par  le  Docteur  J.  0. 

Chenu.    Straabourg.    Silbermann. 
Becherohea  phyaiologiquee.     Sur  l'Excrétion  de  l'Urée  par  lea  Boins. 

Sur  la  Boapiration  dea  Poiaaona.  Propositions  de  Botanique.  Th(»f«eB 

pour  le  Doctorat•^8-acienoe8  naturellea.     Par  Gréhaut.     Pari?.     V. 

Maason  ot  Fila. 


CORRESPONDENCE. 


■«o«- 


It  ia  diiiinetly  to  be  borne  in  mind  that  we  do  not,  by  inierting  lelteni,  conrey 
any  opinion  faToorable  to  their  cont«ntt.  We  open  onr  columna  to  ail,  withont 
leaning  to  any  ;  and  thos  supply  a  ohannel  for  the  publication  of  opinions  of 
ail  ihaaes. 

No  noiioe  whaterer  will  be  taken  of  anonymoua  commonications. 

We  cannot  nnâertake  to  retum  rejected  communieationt. 


Abb  thb  Buloarians  Gbafted  on  a  Tueanian  Stock? — 

From  C.  BÔHir. 

SiB, — ^If  I  am  permitted  to  judge  from  récent  expérience  it  appeara 

to  me  that— - 

"  Jurare  in  yerba  magiatri  " 

i;  ao  rigoroualy  obaeryed  in  a  certain  quarter  of  the  London  scientific 
world,  that  opinions  whioh  differ  from  the  diotum  of  peraona  high  in 
life  and  poaition  are  ungracioualy  viewed  tbere,  and  denied  pnblioity, 
a  prooeeding  which  might  aerre  the  dark  deaigna  of  the  Vatican  but 
which  cannot  promote  the  acientific  reaearoheaof  our  âge — ^in  England. 
I  appeal,  therefore,  with  aome  feeling  in  the  matter,  to  your  courteay 
and  willingneaa  to  throw  light  on  mooted  qneationa  by  the  publication 
of  opinions  of  ail  ahades.    Gôthe  aaya — 

"  Veratiindige  Lente  kannat  du  irren  sehen 
In  Dingen  nâlimlich,  die  sic  nioht  Teratehen." 

"  Understanding  people  you  may  see  erring 
In  thoae  thinga,  to  wit,  which  they  do  not  understand." 

And  I  beg  to  proteat,  in  the  name  of  my  Bulgarian  frienda,  against  a 
atatement  wMch  appeared  in  Nature  (Jan.  18th),  with  respect  to 
the  affinity  of  the  Bulgariana  and  SlaYoniona^properly  Slayee. 

The  eminent  poaition  of  Nature,  and  the  weight  which  ia  attached 
to  the  namea  of  ita  contributora  and  pubUahera,  make  it  the  more 
impemtive  that  any  asaertiona  prooeeding  from  suob  a  quarter  which 
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may  appear  to  be  erroseons,  or  8o  expregsed  as  io  be  condaoiye  to  error, 
Bhonld  not  remain  nnchalleiiged  or  be  paseed  nnnotioed.  The  atate- 
ment  of  Nature,  "that  the  Bolgarians  are  grafted  on  a  Turanian 
Btook/'  is  contrury  to  the  evidenoe  fomished  by  the  worka  of  ail  trust- 
worthy  historiaas  of  ancient  and  modem  date  ;  '  nay,  the  statement 
*'  that  the  Bnlgariana  are  grafted  on  a  Tnranian  atook  **  ia  a  direct 
contradiction  of  passages  in  the  yery  pamphlet  whioh  ia  the  aobjeot  of 
the  article  in  Natwre;  erery  one  who  underatands  German  will  aeo,  on 
referring  to  if  that  the  old  Bnlgariana  were  grafted  on  a  stock  of 
Slaves  and  not  on  a  "  Tnranian  stock/'  as  Nature  wishes  it  to  appear. 

Prof  essor  Max  MûUer  bas  invented  the  term  "Bulgarie"  todesig- 
nate  two  Finnio  dialects  (Tcheremiasian  and  Mordvinian),  and  it  is 
moat  probable  that  others  hâve  been  induced  by  that  classification  to 
atamp  the  Dannbian  Bnlgariana  of  "  Finnic  origin."'  Professer  Max 
Mûller  has,  however,  guarded  himself  against  such  a  déduction,  by  the 
remark  "  The  gênerai  name  given  to  thèse  tribes,  Bulgarie,  is  not  bor- 
rowed  fiom  Bulgaria  on  the  Danube,"  but  it  is  to  be  regretted  that 
the  author  of  the  Lectures  on  the  Science  of  Language  gocs  on  repeat- 
ing  the  logend  about  the  Finnic  armies,  which  is  in  opposition  to  his 
own  statement  that  the  oldest  document  of  the  fif th  branch  of  the 
Aryan  family  is  written  in  the  ancient  Bnlgarian.  Without  pointing 
out  that,  if  we  are  to  take  his  statements  as  conolnsive,  we  must 
helieve,  contrary  to  oommon  sensé,  that  the  old  Bulgarians,  who  die- 
tated  the  peaoe  to  the  emperors  of  Byzanth,  dispersed  the  Servians, 
and  conqnered  the  otber  Slaves,^  loat,  in  the  zénith  of  their  power,  in 
the  space  of  about  100  years,  their  language  and  oustoms  completely, 
and  brought  to  a  state  of  high  perfection  the  language  of  the  nations 
they  had  conqnered.' 

Those  who  wish  to  avoid  an  error  of  jndgment  in  writing  of  the 
Bulgarian  language,  history,  or  origin,  shonld  make  themselves  ac- 
quainted  with  Bakowski's  Starina  Bulgarslca  (Bulgarian  Antiqnitiea),' 
wherein  Max  Mûller*s  Science  of  Language  is  reduced  to  its  real 
value.  I  hâve  the  honour  to  be,  Sir, 

Tour  obedient  servant, 

27,  Stanley-street,  Feh.  14.  C.  BôBH. 


Undebobound  Tempbratubs. 

SiB, — ^You  will  remember  last  winter  we  had  more  volcanic  éruptions 
and  earthquakes  than  this.  Some  geologîats  think  there  is  a  space 
between  the  crust  of  our  earth  and  the  maas  of  minerais  in  a  state  of 
fusion,  which  is  occupied  by  the  gas  which  causes  earthquakes.  If 
this  gas  goes  on  increasing  until,  like  a  steam-engine,  it  lifts  the 
safety-valve  (volcano),  will  it  not  augment  the  beat  of  the  earth*8 
crust,  or  the  boiler  plates  P  and  when  an  éruption  has  taken  place 
thèse  plates  bocome  coolerP  If  so,  bave  we  hère  any  due  to  the 
différence  in  my  observation  last  year  and  this  ? 

On    Ist  Jannary,  différence    5* 


If 
ff 


5th 
30th 

Undergound  beat  at  2  ft.  : — 

1870. 

Jan.  1  89** 

2 40' 

3 41' 

4tor2    42** 


13 4r 

14tol9    42' 

20  and  21 41' 

22  to26    39* 


27to31    38* 


Havant,  Feh.  10. 
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5* 

1869. 

Jan.  1  

....  44* 

4 

44** 

5 

....  45"* 

9toll    

....  46** 

13 

....  45^* 

18 

....  45" 

21  

....  44'» 

22 

....  43' 

23 

....  42' 

24 

....  41' 

25 

....  40' 

26  not  noted. 

27        „ 

28        „ 

29 

....  41' 

30 

....  43' 

Tours  faithfully, 

C.  J.  St, 

1  Oibbon'i  DeeUne  and  FaU  qf  Soman  Empire,  toL  t.  p.  618  (1776-81).    Btich'i 
JHêtwjf  qf  th0  Sloffti,    Sfc.  Petenbnrg. 

*  Dr.  A.  Petennaim'8  MUthnlungen.    1869.    Vol.  zii.    Die  SlATen  â»t  Torkey. 
s  Chamben's  Snegclopmdia,  vol.  ii.  p.  418. 

*  Gibbon's  DeelHte  and  FaU  of  BoMan  Empire  (i77e-8I)«  toI.  t.    IfoUë  ou  tU 
South  Staoonie  CouutrUê,  by  liftckenzie  à  Irby  (1865). 

s  Rffitetiont  ou  the  Imporianoê  of  i\e  Slavonie  Language  (18M).    The  Turke.  the 
Qreekt,  and  the  Slavouë,  by  Blackenzie  à  Irby  (1887). 

'  Booharett,  1865  ;  in  Balgarisn  Uaguage. 


Mbteoboloot  op  Januaby,  1870. — From  F.  B.  Falknsb. 

Genebal  Bebults. 

Highest  température  of  air,  on  the  7th 49'4' 

Lowest  température  of  air,  on  the  27th 18*5' 

Total  range  of  température  of  air 30*9' 

Mean  température  of  air 36*7' 

Maximum  reading  of  solar  thermometer,  on  4th  and  29th 760' 

Minimum  reading  of  the  ezposod  "  radiating  '*  thermometer,  on 

26th 9-0' 

Highest  observed  reading  of  barometer,  on  18th  and  19th ...  30*25  in. 

Lowest  observed  reading  of  barometer,  on  8th 28*52  in. 

Observed  range  of  the  barometer 1*73  in. 

Total  f ail  of  rain 1*50  in. 

The  lower  wind  was  generally  from  S.W.  points  np  to  the  17th, 
after  that,  N.£.  or  N.  till  the  25th  ;  the  air  was  calm  on  the  26th  and 
27th,  and  S.E.  winds  prevailed  from  the  27th  to  the  end  of  the  month. 
The  circumstanoes  of  atmospheric  température  refer  to  a  stratum  of 
air  4  ft.  from  the  ground.  The  barometer  is  335  ft.  above  sea 
level.  The  solar  barometer  has  its  bulb  blaokened,  and  in  vactu>,  and 
is  situated  about  3}  ft.  from  the  ground.  The  "  radiating  "  thermo- 
meter indicates  the  lowest  température  to  which  unsheltered  végéta- 
tion near  the  earth' s  surface  is  subjected  at  night. 

I  am,  Sir,  your  obedient  servant, 

F.  B.  Falknbb. 

Applehy  Qrammar  Scliool,  Leicestersliire,  Feh,  14. 


SEW  AGE    COMMITTEE    OF   THE    BbITISH  ASSOCIATION  AND  THE 

BoABD  OF  Tbade. — From  Bichard  B.  Grantham. 

SiB, — An  article  in  your  paper  atatea  that  the  Council  of  the  Britiah 
Association  has  requested  the  Metropolitan  Board  of  Worka  to  sub- 
scribe  towards  the  cost  of  the  investigation  into  this  matter,  but  I 
beg  to  correct  the  error,  as  the  Coundl  bave  not  donc  so,  and  request 
yon  will  state  so  in  your  next  number. 

Your  obedient  servant, 

22,  Whitehall-place,  8,W,,  Feh,  11.        Bichabd  B.  Gbaktham. 

[We  oannot  take  any  blâme  to  ourselves  in  making  the  statement 
in  our  last  week' s  number  referred  to  in  our  oorrespondent's  letter, 
inasmuch  as  we  had  for  our  authority  the  report  of  the  meeting  of 
the  Metropolitan  Board  of  Works  in  the  daily  press,  as  the  foUowing 
extract  wÛl  show  :-^"  The  Mbtbopolitan  Board  of  Wobks  and 
THE  Wateb  Suppôt. — The  usual  weekly  meeting  of  the  board  waa 
held  at  their  offices,  Spring^gardens,  yesterday  ;  Sir  J.  Thwaites  in  the 
chair.  The  report  of  the  Works  and  General  Purposes  Committee  waa 
brought  up.  It  contained,  amongst  other  things,  a  recommendation 
that  the  (Jommittee  of  the  Britiah  Aaaociation  be  informed,  in  reply  to 
their  letter  asking  the  board  to  subscribe  towards  the  cost  of  their 
propoaed  investigation  of  the  subject  of  the  utilization  of  sewage,  that 
the  board  regret  that  they  hâve  not  the  power  to  oomply  with  the 
request." — DaiUj  News,  Feb.  11. — Ed.  S,  0.] 


The  Bbocxen. — From  Dr.  F.  B.  White. 

SiB, — When  in  Switzerland  a  few  years  ago,  I  was  fortunate  enough 
to^  see  the  phenomenon,  regarding  the  occurrence  of  which  on  the 
Himalayas,  **  J.  H.  "  makes  inquiry  in  your  last  number.  It  happened 
thus  : — Groing  up  the  £sel,  the  second  highest  peak  of  Mons  Pilatns, 
one  Anguat  evening,  when  there  waa  a  thick  bûik  of  miat  to  the  eaat 
of  the  peak,  I  waa  surprised  and  delighted  to  see  my  shadow  dearly 
defined  on  the  wall  of  mist  and  surrounded  by  an  ellipUcal  iris  or 
coloured  halo.  At  first  I  could  only  see  my  ovm  figure,  and  my  corn- 
panion  only  hers,  but  aftec  a  while  we  could  see  hoth — ^my  shadow, 
however,  being  more  clearly  defined  to  me  than  my  oompanion's  wab, 
and  vice  versa,  Presently  our  shadows  gave  place  to  a  reflection  of 
the  whole  peak,  and  those  who  were  on  it,  on  the  bank  of  mist.  Tho 
Sun  was  close  to  the  horizon,  being  jnst  about  to  set  when  the  peak 
was  refiected.  There  was,  as  far  as  I  remember,  no  halo  round  tho 
shadow  of  the  peak,  and  the  halo  round  our  shadows  was  not  so  brightly 
coloured  as,  for  example,  the  iris  on  the  spray  of  a  waterfalL 

I  am,  Ao,, 

Perth,  Feh,  14.  F.  Buchanan  WpiTB,  MJ).  Bdin. 


The  Bues  Canal  and  the  Tyne. — Mr.  Daniel  Lange  informa  ns, 
in  relation  to  a  comparison  drawn  by  Mr.  Alderman  Cowen,  at  Gates* 
head,  between  dredging  in  the  Tyne  and  in  the  Suez  Canal,  that 
2,500,000  tons  were  removed  from  the  Canal  in  one  month,  while 
only  4,000,000  tons  were  removed  from  the  Tyne  in  o  year. 


Feb.  16,  1870.] 
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BeereUriM  of  Societies  will  oblim  us  by  regnlarly  forwardiDg  "Abttraoti  of 
FroceediogB;  "  «nd  they  woald  do  mnch  io  6nb»ooe  tbe  interest  «nd  tocceu 
of  tboir  meetings  if  they  wonld  enable  us  to  pablisb  ia  Anticipation  "notices 
of  pspers  to  be  resd,"  ^___^__ 

BOY  AL  SOCIETY. 

Thubsdat,  Fbbruabt  IOth. — ^Tbe  foUowing  paperi  wero  read  : — "  On 
Bomo  remarkablo  Spectra  of  Compoands  of  Zirconia  and  the  Oxides  of 
Uranium,"  by  H.  G.  Sorbj,  F.B.S. — When  a  soientifio  man  haa  been  led 
into  an  ortor  and  af  terwarda  disoovers  hia  miatake,  I  think  it  a  matter 
of  daty  tkat  he  ahonld  take  an  early  opportanity  to  oorrect  it.  I  thera- 
fore  now  write  the  foUowinjf  notîoo  of  certain  remarkable  peonliaritiea 
in  the  spectra  of  aome  componnda  of  the  oxidea  of  nraniam  with  zir- 
conia, whioh  led  both  myaolf  and  othera'  to  conclnde  that  they  were 
duo  to  a  new  elementary  aubatanoe. 

Thoogh  the  apectra  of  the  différent  aalta  of  thoae  baaea  which  ahow 
well-marked  abaoption-banda  ofton  diffor  in  détail,  yet  they  usnally 
reaemble  each  other  ao  mach  that  there  ia  no  difficalty  in  recognizing 
eaoh  particnlar  élément.  Thia  ia  ao  oonatantly  the  case  in  the  varions 
componnda  of  erbinm,  didyminm,  and  cobalt,  and  in  the  ordinary  aalta 
of  nraniam,  that  for  a  long  time  the  more  I  atndied  thia  qneation,  the 
more  did  it  appear  to  be  a  gênerai  raie,  and  there  aeemed  to  be  no 
reason  to  aaapeot  that  a  few  apecial  compoanda  of  oraniam  wonld  give 
apectra  with  abaorption*banda  as  nnlike  as  poaaible  thoae  of  ail  othera. 
Such,  howeyer,  tnma  ont  to  be  the  faot,  when  its  oxidea  are  combined 
with  zirconia. 

A»  an  excellent  illaatration  of  important  différences  in  mère  détail, 
bat  gênerai  correspondence,  I  wonld  refer  to  the  apectra  of  didyminm 
in  différent  atatea  of  combination,'  and  wonld  eapecially  refer  to  the 
moat  diatinot  of  the  variona  abaorption-banda  which  occnra  in  the 
yoUow.  The  variona  compoanda  agrée  in  ahowiDg  thia  band  in 
the  aame  gênerai  position  ;  bat  by  oarefal  management,  and  by  the 
nao  of  anfficient  diaperaive  power,  it  may  be  reaolved  into  a  very  vari- 
able  nomber  of  narrow  banda  or  black  Unes.  For  example,  in  the 
case  of  the  cryatallized  anlphate  containing  comparatively  little  lan- 
thannm,  it  can  be  reaolved  into  aeven  narrow  linea,  two  of  thoae  near 
the  centre  being  tbe  darkest,  whereaa  when  mnoh  lanthanum  ia  pré- 
sent, one  Une  on  the  aide  next  the  green  ia  ao  much  darker  than  the 
rost,  that  the  othera  are  comparatively  abaont.  On  fnaing  the  mixed 
oxidea  with  borax,  the  aame  apectrnm  ia  aeen  as  with  oxide  of  didy- 
minm alone,  and  I  can  reaolve  the  above-named  band  into  only  two 
narrower  banda,  whereaa  when  the  aatorated  bead  ia  made  to  depoait 
ciyatala  by  being  kept  aome  time  at  a  very  dnU  red  heat,  thia  band 
can  easily  be  reaolved  into  eight  eqnal  and  veiy  distinct  black  Unea. 
Althongh  theae  and  aimilar  différences  in  détail  are  of  mnch  intereat, 
yot  in  no  caae  are  they  ao  considérable  as  to  prevent  onr  recognizing 
at  once  that  the  apectra  are  ail  dne  to  didyminm.  It  ia  alao  important 
to  notice  that  the  amonnt  reqniaite  to  give  a  moat  aplendid  apectrom 
when  the  bead  ia  cryatalUne,  will  scaroely  ahow  any  trace  of  banda 
when  in  a  vitreona  condition,  diasolved  in  the  borax.  Thia  ia  analo- 
gona  to  what  occnra  in  the  caae  of  aolid  and  powdered  cryatala  of 
salphate  of  didyminm  ;  for  the  abaorption-banda  in  the  apectrnm  of 
the  light  tranamitted  by  a  thin  layer  of  the  fine  powder,  atrongly 
iUnminated  from  the  other  aide,  are  as  distinct  aa  in  that  tranamitted 
by  a  maoy  timea  greater  thickneaa  of  aolid  and  transparent  cryatal. 
Wo  may  very  conveniently  take  advantage  of  thia  fact  in  atndying 
tho  spectra  of  anch  anbatancea,  when  the  amonnt  of  material  at  oom- 
mand  is  otherwiae  too  amaU.  Thia  aeema  to  be  beoanae  the  trana- 
mitted light  does  not  aimply  paaa  throngh  the  cryatala,  bat  ia  in  great 
measnre  reflected  from  them  baokwarda  and  forwarda,  and  thna,  aa  it 
were,  passes  throngh  a  greater  thickneaa.  It  ia  alao  to  a  conaiderable 
extent  similar  to  that  reflected  from  the  powder  when  iUnminated 
f  lom  above,  aa  may  be  dearly  proved  by  what  occnra  in  the  caae  of 
nranic  aalta.  Thèse  when  in  a  atate  of  moderately  fine  powder  trana- 
mit  light,  giving  a  apeotrnm  ahowing  not  only  the  abaorption-banda  in 
the  blae,  which  alone  are  met  with  in  that  tranamitted  by  a  olear 
orystal,  bnt  also  those  in  the  green,  which  dépend  on  flnorescence, 
characteriatio  of  that  reflected  from  the  powder.*  Theae  two  kinda  of 
banda  can  be  eaaily  distingniahed  by  meana  of  a  plate  of  doep  bine 
cobalt  glass,  which  bas  an  entirely  différent  action,  acoordlng  as  it  ia 
plaœd  below  or  above  the  objeot  when  the  banda  are  dne  to  flnorea- 
cenee,  bnt  bas  no  aach  offeot  when  they  are  dne  to  ordinary  abaorption. 
It  wonld,  {wrhaps,  be  weU  to  mention  hère  that  I  hâve  in  thia  manner 
proved  that  the  abnormal  banda  seen  in  the  spectra  of  the  compoanda 
of  zirconia  with  the  oxidea  of  nraninm  deacribed  in  thia  paper  are 
dae  to  gennine  absorption,  and  not  to  flnorescence. 

The  remarkable  spectmm  of  some  jargons  haa  been  already  deacribed 
by  me  in  the  Chemical  News*  and  in  the  Proceedings  of  the  Royal 
Society.*     One  of  ita  moat  atriking  peonliaritiea  ia  that  when  light 

^  8ee  Professor  Cborch's  paper,  Chemical  Ntwê,  toI.  xiz.  p.  121. 
'  8«e  also  Bansen's  paper,  Pogg.  Ann.»  toI.  czxTiii.  p.  100. 
s  8ee  Bcokcs's  paper,  Pkil,  Tram.,  1852,  p.  463.  and  1853,  p.  392. 
♦  Vol.  xis.  p.  1».  »  Vol.  xfii,  p.  611. 


paasea  in  a  direction  perpendionlar  to  the  principal  axis  of  the  crystal, 
and  the  spectrnm  is  divided  by  meaos  of  a  donble-image  piiam  into 
two  apectra,  having  the  Ught  polarized  in  oppoaite  planea,  thongh  aome 
of  the  abaorption-bands  are  of  eqnal  intenaity  in  both  imagea,  yet 
othera  are  comparatively  abaent,  aome  in  one  and  some  in  the  oUier  ; 
whereas  in  the  case  of  other  dichroic  orystals  which  give  apectra  with 
abaorption-bands,  they  are  nanally  aU  more  diatinot  in  one  image  than 
when  the  light  ia  not  polarized,  and  aU  fainter,  or  even  oomparativelv 
abaent,  in  the  other.  No  aooner  had  I  obaerved  thia  apectrnm  than  I 
made  variona  expérimenta  in  order  to  asoertain  whether  nraninm  waa 
preaent  or  not,  and  the  then  known  teata  that  conld  be  appUed  to  tho 
amonnt  of  material  at  my  commând  aeemed  to  ahow  that  it  waa  abaent. 
Thia  waa  qoite  in  accord  with  the  reaalta  of  the  vazioas  analyses 
pabUahed  by  other  chemiata,  none  of  whom  mention  the  existence  of 
any  trace  of  that  snbatance.  Moreover  the  gênerai  charaoter  of  the 
apectrnm  waa  entirely  nnUke  that  of  aU  the  known  oomponnda  of  nranic 
oxide.  The  variona  artificiid  aalta  aU  agrée  in  giving  a  variable,  bnt 
amaU,  nnmber  of  moderately  broad  abaorption-banda  in  the  bine  end  ; 
and  the  aame  ia  alao  aeen  in  the  caae  of  aeveral  nataral  minérale, 
whereaa  the  jargon  gave  a  moat  nnnanaUy  large  nnmber  of  narrow 
black  linea  (fonrteen  qnite  diatinot,  beaidea  othera  more  faint,  and  a 
aingle  broader  band  which  I  cannot  aeparate  into  linea)  extending 
from  the  red  end,  ao  that  nearly  aU  ooonr  in  that  part  of  the  apectrnm 
which  ia  entirely  free  from  banda  in  aU  previonaly  known  compoanda 
of  nranic  oxide;  and  thia  aame  gênerai  fact  waa  alao  seen  in  the 
spectrnm  of  the  opaqne  blowpipe-beada  gently  flamed,  as  deacribed  in 
my  former  paper. 

I  wiU  not  now  enter  into  a  deacription  of  the  variona  chemical  and 
phyaical  facts  which  aeemed  to  warrant  the  condnaion  that  zircona 
aometimea  contain  a  new  earth  ;  bnt  taking  theae  into  conaideration, 
there  aeemed  to  be  every  reaaon  to  believe  that  apectra  which  thna 
differed  ao  mach  from  thoae  of  any  previonaly  known  anbatance  wero 
characteriatio  of  thia  new  earth.    Jndging  from  the  faota  then  known, 
it  waa  more  probable  that  apectra  of  anch  a  new  type  were  dne  to  a 
new  élément,  than  that  they  were  dne  merely  to  a  combination  of  two 
anch  elementa  aa  zirooninm  and  nraninm.    Some  of   theae  chemical 
and  phyaical  facta  can  now  be  explained  by  the  présence  of  nraniam  ; 
bat  beaides  thia  and  aeveral  of  the  more  oommon  eartha  and  oxidea,  I 
hâve  detected  in  aome  zircona  erbinm,  didymiam,  yttria,  and  another 
anbatance  which  exists  in  anch  amaU  qnantity  that  I  hâve  not  yet 
been  able  to  aacertain  whether  or  no  it  ia  the  anapeoted  new  earth. 
Theae  accidentai  conatitnenta  do  not  indeed  occur  in  anfficient  qnantity 
to  be  of  importance,  except  aa  modifying  the  phyaical  and  optical 
propertiea,  the  didyminm  giving  the  nanal  oharaoteriatic  abaorption- 
banda  (zircona  from  Sveneroe,  Norway),  and  the  manganeae  the  samo 
apectrnm  aa  that  of  gameta  (zircona  from  an  nnknown  locality  in 
Siberia*).    Thia  method,  however,  faila  to  give  évidence  of  a  new 
earth  ;  for  aince  the  pnbUcation  of  my  former  paper,  I  hâve  proved 
that  the  very  abnormal  apectra,  which  aeemed  anflioient  to  eatabliah 
ita  exiatenco,  are  reaUy  dne  to  oomponnda  of  zirconia  with  the  oxidea 
of  nraninm,  whloh  bave  anch  a  powerfal  action  on  Ught,  that  an 
almost  inappréciable  amonnt  ia  anfficient  to  prodnco  the  apectra  to 
great  perfection— in  fact  ao  amall  an  amonnt,  that  the  total  qnantity 
which  mialed  me  waa  only  a  few  thonaandtha  of  a  grain;  and  ita 
preaence  might  eaaily  hâve  remained  nnanapeoted,  if  I  had  not  made 
a  nnmber  of  expérimenta,  which  at  flrat  did  not  aeem  to  hâve  mach 
connection  with  the  anbject. 

In  atndying  the  apectra  of  cryatalUne  blowpipe-beada,  it  aeemed 
désirable  to  examine  thoae  made  with  carbonate  of  aoda,  with  or 
withoat  a  Uttle  borax.  Thia  when  melted  diasolvea  certain  oxidea  ; 
and  thongh  it  cryatallizea  on  cooling,  ao  as  to  be  only  partiaUy  trans- 
lacent, yet  with  strong  direct  snidight  weU-marked  spectra  may  be 
seen.  For  example,  in  the  oxidizing  flame  nranic  oxide  is  easily  dis- 
solved  by  carbonate  of  soda  alone,  and  when  qnickly  cooled,  an 
orangecolonred  bead  ia  obtained,  probably  containing  nranate  of  aoda 
in  a  vitreona  condition,  which  givea  a  aingle  well-marked  abaorption- 
band  in  the  green  with  ao  amall  a  qnantity  of  the  oxide,  that  in  a 
bead  ^  in.  in  diameter  -^^  grain  ahowa  the  apectrnm  to  the  beat 
advantage,  and  even  -nrirTv  fif»"!  ««>  be  eaaily  detected.  We  need 
not  bo  anrpriaed  that  thia  apectrnm  différa  ao  mnch  from  the  aaaal 
type  of  aranio  aalta,  sinoe  in  this  case  the  oxide  plays  tbe  part  of  an 
aoid.  It  may  be  only  an  accidentai  ooincidence,  bat  this  change  ia 
analogoaa  to  what  ao  oommonly  oocnra  on  adding  an  aUoUi  to  neatral 
aolntiona  of  vegetable  oolonrs.^  When  gently  rehoated  it  seems  as  if 
the  nranate  passed  into  a  crystalUae  atate,  for  the  spoctrom  then 
ahowa  f  onr  abaorption-banda,  and  ia  more  Uke  the  ordinary  type  ;  bnt 
thia  change  doea  not  occnr  if  a  Uttle  borax  bas  been  added.  The 
addition  of  more  and  more  borax  canaea  the  abaorption-band  to  become 
more  and  more  faint,  and  to  advance  towarda  the  blae  end,  nntil  we 
obtain  a  apectram  with  very  faint  banda  bnt  of  the  nanal  character. 

In  examining  the  variona  prodacta  into  which  I  aeparated  jargona  in 
order  to  atndy  the  aappoaed  new  earth  in  a  atate  of  pnrity,  I  obtained 
a  ssaU  qaantity  of  a  dark-colonred  aabatance,  apparently  zirconia, 

'  For  both  of  thèse  I  am  indebted  to  mj  kind  friand  Mr.  Ba^td  Forbes. 
'  8ee  mj  paper  in  iVoc.  Rof,  8oe.,  1867,  vol.  »▼.  V-  *>*. 
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Qontainiiig  somo  oxide  which  ûommoDicated  a  green  tint  to  a  glauy, 
borax  blowpipe-bead,  bnt  yet  not  BiiflBciently  distmct  to  shoir  that  it 
waa  due  to  uraDons  oxide.  I  therefore  thonght  that  the  carbonate-of- 
Boda  method,  might  throw  light  on  the  queatioii;  and  thongh  the 
preecnce  of  zirconia  prerented  eolntion  by  pure  carbonate  of  eoda,  the 
addition  of  a  little  borax  enablea  me  to  prove  that  nranio  oxide  is  really 
présent  in  aome  jargons.  Sach,  then,  being  the  case,  it  seemed  désir- 
able to  asoertaîn  whether  the  oxides  of  nraoînm  wonldgiTO  rise  to  any 
spécial  spoctra  when  présent  along  with  Eirconia  in  crystalline  blow- 
pipe-beads.  To  mj  astonishment  I  found  that  tho  spectra  were 
precisely  the  same  as  those  obtained  in  the  case  of  what  I  had  thonght 
to  be  an  approximately  pnre  new  earth.  When,  however,  I  had 
ascertained  the  qnantity  of  oxide  reqnisite  to  give  thia  resnlt,  I  was  no 
longer  snrprieed  that  I  had  not  saspected  its  présence.  In  the  case  of 
transparent  blowpipe-beads  of  borax  with  microcosmio  sait,  it  ia 
reqnisite  to  hâve  as  mnch  aa  abont  i;^  grain  of  nranons  oxide  to  show 
faintly  the  characteristio  absorption-bands,  whereas,  when  présent 
along  with  zirconia  in  the  crystalline  beads,  sTrhnr  crrain  gives  an 
eqnally  well-marked  speotmm  ;  and  -gj^  grain  shows  it  far  better  than 
a  large  qnantity,  which  makes  tho  beads  too  opaqne.  Thèse  very 
minote  qnantities  were  obtained  by  tho  rcpeated  division  of  a  small 
known  weight,  either  bef ore  or  after  f oeion  with  borax.  This  speotmm 
also  di£fer8  very  considerably  f  rom  the  spectra  of  the  nsnal  salts  or 
blowpipe*beads  of  nranoaa  oxide.  On  comparlng  them  side  by  aide,  the 
only  oommon  pecnliarity  is  the  faot  of  there  being  nnmerons  absorption- 
bands  distributed  oTer  a  large  part  of  the  spectmm,  bnt  they  do  not 
correspond  in  either  nomber  or  position.  On  the  contrary,  they  differ 
almost  as  mnch  as  possible,  and  the  darker  bands  in  the  spectrnm  of 
this  zirconia  componnd  occnr  where  the  transmitted  light  ia  the 
brighteat  in  other  cases. 

The  oxide  of  nraninm  ia  ao  easily  redaced  at  a  high  température  to 
the  atate  of  protoxide  in  a  borax-bead,  with  exceaa  of  borioaoid,  and  ia 
ao  roadily  peroxidized  at  a  dnll-red  beat,  when  crystallized  along  with 
borate  of  zirconia,  that  there  aeemed  good  reason  to  refer  the  change 
in  the  spectra  to  temperatore  rather  than  to  the  state  of  oxidization, 
nntil  aftcr  it  waa  found  that  they  were  due  to  nraninm.  By  gently 
flaming  the  crystalline  bead,  the  spectmm  ia  entirely  altered,  and  be- 
comea  like  that,  which  aeema  to  be  characteriatio  of  a  componnd  of 
borate  of  zirconia  with  nranic  oxide.  Thia  g^res  a  spectmm  with  five 
well-marked  absorption-bands,  ail  of  which  occnr  at  the  red  end,  where 
no  trace  of  bands  exista  in  the  case  of  ordinary  salts.  I  hâve  triod 
many  expérimenta  in  order  to  ascertain  whether  any  other  élément  be- 
sides  zirconia  will  oanse  nraninm  to  give  sinûlar  abnormal  spectra,  bnt 
none  show  anything  of  the  kind — at  ail  events  in  similar  conditions. 
A  few  hare  spécial  oharaoters,  as  described  below,  bat  the  majority 
exert  little  or  no  infinence  ;  and  eren  when  the  blowpipe-beads  are 
crystalline,  they  show  only  the  nsnal  spectra  of  the  oxides  of  nraninm. 
Moreover  no  snch  great  change  in  the  character  of  the  spectra  of  any 
other  éléments  which  give  absorption-bands  is  to  be  seen  when  they  are 
oombined  with  zirconia  ;  and,  as  far  as  my  présent  expérience  goea,  it 
aeema  aa  if  anoh  yery  abnormal  spectra  were  met  with  only  in  the  case 
of  thèse  romarkable  componndsof  zirconia  with  the  oxides  of  nraninm. 

Snch,  thon,  being  tho  facts,  it  appears  to  me  that  wo  are  now  in  a 
position  to  explain  why  certain  zircons  givo  three  différent  spectra, 
as  described  in  my  former  papcr.  Some  jargons  (asaally  those  of  a 
grcen  tint)  contain  a  littlo  nraninm,  so  combinod  that  the  oharacteiistic 
speotmm  is  only  faintly  visible  ;  whereas,  after  ignition,  the  intensity 
of  the  absorption  banda  ia  permanently  increased  to  a  yariable 
extent,  ocoasionally  only  a  little,  bnt  in  some  cases  as  mnch  as 
twenty-flve  times.  This  more  powerfnl  action  on  light  is  accompanied 
by  an  increase  in  hardneas  and  in  spécifie  gravity — sometimes  as 
mnch  as  from  4*20  to  4- 60 — as  described  in  my  former  paper  ;  and  I 
hâve  since  fonnd  that  thèse  changes  are  approximately  proportional 
to  the  amonnt  of  nranic  oxide  in  the  varions  spécimens,  as  shown  by 
oomparing  the  spectra  of  the  blowpipe-beads.  This  change  may 
partly  dépend  on  the  oxidization  of  the  nranons  oxide,  since  some 
apeoimena  alightly  iqorease  in  weight  when  ignited  ;  bnt  I  think  it 
oanuot  be  mainly  due  to  that  ;  for  sometimes  there  is  no  snch  increase, 
and  nranons  oxide  combined  with  zirconia  gives  rise,  not  to  a  spectmm 
withont  bands,  but  to  one  with  several  of  very  marked  character,  as 
described  below.  On  the  whole,  since  this  abnormal  type  of  spectmm 
is  so  characteristio  of  oombination  with  zirconia,  it  appears  to  me 
more  probable  that  tho  effect  of  a  high  température  is  to  cause  the 
nranio  oxide  to  combine  more  speoially  with  tho  zirconia,  as  though 
the  greater  part  existed  natnrally  as  a  silicate,  but  after  ignition  as  a 
zirconiate.  We  may  also  apply  the  same  explanation  in  the  case  of 
zircons  more  or  less  strongly  ooloured  by  other  oxides,  which  become 
almost  colonrlesB  when  heated,  and  thus  this  unexphuned  pecnliarity 
of  zircons  may  dépend  on  the  faot  of  zirconia  being  able  to  play  the 
part  of  both  a  base  and  an  acid,  which,  as  compared  with  silica,  has 
an  affinity  for  bases  varying  acoording  to  the  température. 

The  brown-red  zircon  from  Ceylon,  namod  in  my  former  paper, 
kindly  presented  to  me  by  Mr.  E.  L.  Mitford,  of  Busthall,  gives  a 
spectmm  procisoly  like  that  of  the  borax  blowpipe-beads  orystallizod 
after  treatment  in  the  deoxidizing  flame,  and  therefore  no  doubt  con- 


taina  nranons  oxide.  This  spectmm  being  given  by  only  one  part  of 
the  crystal,  probably  depended  upon  the  présence  of  some  substance 
which  either  rednoed  the  nranic  oxide,  or  prevented  the  nranons  from 
oxidization. 

Thèse  facts  thus  clearly  show  that  the  varions  spectra  which  seemed 
to  indicate  the  présence  of  a  new  élément  existing  in  three  différent 
physical  conditions,  are  in  reality  only  characteiistic  of  the  two  oxides 
of  nraninm  combined  with  zirconia,  or  not  in  combination.  Perhaps 
some  may  thiuk  that  my  having  been  thus  led  aatray  ahowa  that  littlo 
or  no  reliance  can  be  placed  on  the  method  of  inveatigation  employod  ; 
but  I  contend  that  the  mistake  was  due  to  its  being  such  an  unex- 
pectedly  délicate  test  for  uraDium,  and,  as  explained  above,  the  error 
was  ultimately  corrected  by  a  further  derelopment  of  the  same  method. 
As  far  as  the  intcrests  of  «cience  are  concerned,  there  is  no  neod  to 
regret  the  gênerai  resuit.  We  bave  lost  what  appeared  to  be  good 
évidence  of  a  new  earth,  but  hare  gained  an  almost  entirely  new 
System  of  blowpipe  testing,  which  enables  ns  to  dctect  snch  a  minute 
quantity  of  some  substances  as  could  not  be  recognized  by  the  ordinary 
means.  I  shall  not  now  attempt  to  give  anything  like  a  fuU  accouut 
of  this  subjoct,  since  it  would  be  mnch  better  to  let  it  form  part  of  a 
paper  on  varions  improvoments  in  blowpipo  chomistry,  but  will  morely 
mention  a  few  facts  which  hâve  a  spécial  bearing  on  tho  question 
before  us. 

In  the  first  place,  I  would  say  that  zirconia  and  the  oxides  of  uranium 
are  most  nseful  reagents  in  detecting  the  présence  of  certain  sub- 
stances with  which  they  unité  to  form  compounds  having  very  spécial 
characters.  The  most  striking  of  thèse  are  the  compounds  aiready 
described,  which  are  distiguishod  by  the  spectra,  and  not  by  any  well- 
markod  colonr — the  componnd  of  urio  oxide  with  nranic  oxide,  which 
is  of  a  splendid  deep  blue  colonr,  but  shows  no  absorption-bands  ;  and 
that  of  yttria  with  nranic  oxide,  which  is  characterized  by  a  dcep 
orange-colour  and  extrême  fusibility.  Thorina  and  oxide  of  lanthanum 
form  with  nranons  oxide  compounds  which  give  spectra  with  absorp- 
tion-bands in  spécial  positions,  but  of  the  usual  type,  and  not  of  such 
a  marked  character  as  to  be  nseful  in  detecting  minute  qnantities  of 
those  substances  in  mixtures. 

In  order  to  see  the  spectra  of  the  ziroonium-nranium  compounds,  it 
is  reqnisite  that  they  should  be  combinod  and  in  a  crystalline  condi- 
tion. When  both  constituents  are  melted  in  borax  and  are  held  in 
solution,  or  if  when  crystals  are  deposited  any  other  substance  replaces 
either  the  zirconia  or  the  oxides  of  uranium,  the  characteristio  spectra 
cannot  be  seen.  The  most  simple  application  of  this  test  for  nraninm 
is  in  the  case  of  varions  zircons.  As  much  of  the  powdered  minerai 
as  will  dissolve  should  be  melted  with  borax  in  a  oiroular  loop  of  plati- 
num  wire  about  ^  inch  in  diameter;  so  as  to  give  a  bead  of  moderato 
thickness.  A  little  borio  ocid  should  then  be  added,  which  not  only 
tends  tp  keep  the  uranium  in  the  state  of  protoxide,  but  also  facilitâtes 
the  cryatallization  of  the  borate  of  zirconia,  which  is  far  less  solnble 
when  there  is  exceaa  of  boric  acid.  The  bead  should  then  be  kept  at 
a  bright  red  beat,  just  within  the  deoxidizing  fiame,  nntil  so  mnch 
borax  has  been  volatilized  that  amall  needle-ahaped  orystals  begin  to 
be  deposited,  when  it  muât  be  allowed  to  cool  rapidly.  It  should  then 
be  transparent  with  scatterod  crystals,  and  the  uranium  ail  in  tho 
state  of  protoxide.  On  gently  reheating  it,  the  bead  onght  to  sud- 
dcnly  tum  whito  and  almost  opaque  ;  and  care  must  be  taken  not  to 
beat  it  any  more  than  is  just  reqnisite  to  cause  the  borate  to  crystal- 
lize  ont,  or  else  the  uranium  will  rapidly  paaa  into  the  atate  of  peroxido. 
Such  beada  must  be  examined  by  strong  direct  light  from  tho  sun,  or 
from  a  lamp  of  very  great  briUiancy,  condensed  on  them  by  means  of 
an  almost  hemispherioal  lens  of  about  i-inoh  focal  length;  and  in 
addition  to  the  means  deaoribed  in  my  former  paper,  I  bave  sinoe 
fonnd  it  very  convenient  to  place  them  over  a  hole  in  a  black  card,  ao 
aa  to  entirely  prevent  the  paaaage  of  any  light  whioh  haa  not  peno- 
trated  through  tiiem,  even  when  ao  arranged  in  the  focus  of  the 
microscope  that  the  speotmm  of  their  thin  edgea  may  be  examined,  if 
the  centre  be  too  thiok  and  opaque.  If  thus  properly  prepared,  the 
présence  of  more  or  less  uranium  will  be  shown  by  the  greater  or  lésa 
intensity  of  the  absorption-bands  of  the  spectmm  described  and 
shown  in  my  former  paper.  This  test  is  ao  délicate  that  there  is  no 
difficulty  in  seeing  the  darker  band  in  the  green  in  the  case  of  ziroons 
which  contain  no  more  than  -^  per  oent.  of  uranio  oxide  ;  and  I  find 
that  very  few  localitiee  yield  this  minerai  ao  free  from  it  that  it  can- 
not be  eaaily  deteoted.  Those  from  Miaak,  Siberia,  are  the  only  apeoi- 
mena in  which  I  bave  not  been  able  to  recognize  it.  The  jargons  from 
Ceylon  contain  an  amount  varying  np  to  abont  1  per  cent.,  althoogh 
in  no  pnblished  analyais  that  I  bave  seen  ia  there  any  alluaion  to  the 
présence  of  even  a  trace.  It  haa  alao  been  overlooked  in  several 
other  cases  ;  and  it  now  becomea  important,  becauae  it  givea  riae  to 
varioua  well-defined  apectra,  which  ar^  ao  characteriatio  of  the  différent 
minerais,  that  they  can  be  very  oonveniently  identified,  even  when  eut 
and  mounted  aa  jewela,  by  means  of  the  nnmber  and  ])osition  of  the 
absorption-bands. 

On  flaming  the  bead  at  a  moderato  red  beat,  the  protoxide  passes 
into  the  peroxide,  and  the  spectmm,  characteristio  of  a  componnd  of 
borate  of  zirconia  with  nranic  oxide,  may  be  seen,  if  snfficient  oxide 
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be  présent,  but  coneiderably  more  is  reqaired  than  in  tho  oase  of  tbe 
protoxide.  I  may  here  say  that  the  ezamination  of  better  proparaiiona 
has  enablod  me  to  detect  another  distinot  baud  in  the  extrême  red,  not 
doacribed  in  my  former  paper,  and  ako  an  additional  f aint  band  in  the 
blue.  ^ 

In  applying  thia  teat  to  deteot  minute  qoantitiea  of  uranium  in  other 
minérale,  it  ia  requiaite  to  boar  in  mind  that  zirconia  may  play  the  part 
of  botb  an  acid  and  a  baae,  and  that  varioua  ozidea  and  aoida  ao  com- 
bine with  the  zirconia  or  the  ozidea  of  uranium  aa  to  prevent  the 
formation  of  the  compounda  which  grive  riae  to  the  oharacteristio 
apectra.  The  zirconia  appeara  to  combine  with  aome  in  préférence 
with  the  uranoua  ozide,  and  with  othera  in  préférence  with  tho 
uranio,  ao  that,  if  one  apectmm  cannot  be  obtained,  the  other  may  ; 
and  there  are  few,  if  any,  caaea  when  neither  can  be  aeen,  especially  if 
care  be  taken  to  uae  exceaa  of  zirconia.  If,  however,  the  amount  of 
uranium  be  yery  amall,  and  ao  muoh  of  other  oxidea  be  présent  aa  to 
make  the  bead  very  dark,  or  too  opaque  from  depoaited  crystala,  before 
it  is  aufficiently  concentrated  for  the  compounda  with  the  oxidea  of 
uranium  to  cryatalUze  ont,  it  may  be  impoaaible  to  deteot  it.  In  order 
to  apply  the  teat  in  the  caae  of  complez  minerais,  a  bead  of  borax, 
borio  acid,  and  pure  zirconia,  ahould  be  prepared,  then  a  amall  qnantity 
of  the  minerai  added,  and,  af ter  f  uaion  and  aufficient  concentration, 
the  bead  made  to  cryatallize  in  the  manner  already  deacribed.  If 
needle-ahaped  cryatala  be  not  depoaited  in  the  bead  when  yery  hot, 
and  if  it  do  not  anddenly  turn  opaque  when  reheated,  the  r^nlt  may 
not  be  aatUfactory.  In  thia  manner  it  ia  eaay  to  detect  uranium 
in  -j^  grain  of  auch  minérale  aa  Ferguaonite,  tyrite,  and  yttrotantalite, 
even  when  they  contain  no  more  than  1  or  2  per  cent.  If  in  anoh  cases 
the  speotrum  of  the  uranoua  compound  cannot  be  obtained,  the  bead 
should  alwaya  be  flamed  and  re-examined,  to  aee  if  that  of  the  uranio 
compound  ia  thereby  developed. 

In  a  similar  manner  we  may  make  uae  of  a  little  oxide  of  uranium  to 
detect  zirconia  ;  but  the  teat  ia  far  leaa  délicate  than  the  converse,  be- 
cauae  it  ia  almoat  impoaaible  to  obtain  the  compound  in  a  crystalline 
state,  unleaa  there  be  an  exceaa  of  zirconia.  Not  more  than  Ythns  S^ùn 
of  uranio  oxide  ahould  be  employed,  or  the  bead  may  be  too  opaque. 
There  ia  no  diffioulty  in  thua  detecting  zirconia  in  zircoua,  or  in  kata- 
pleiit  ;  but  the  preaenoe  of  ao  muoh  of  other  baaea  in  minérale  like 
endialyto  prevents  our  obtaining  a  aatiafactory  resuit.  There  certainly 
oonld  not  be  a  more  characteristic  test  to  confirm  the  résulta  of  other 
méthode,  or  to  identify  auch  a  email  quantity  of  approximately  pure 
zirconia  ae  could  not  easily  be  dietinguiehed  in  any  other  way. 

The  only  other  compound  of  uranic  oxide  of  vezy  abncrmal  character 
which.  I  hâve  eo  far  diecovered,  is  that  with  uric  oxide.  So  much  of 
both  ahould  be  fnsed  with  borax  in  the  oxidizing  flame  aa  will  yield  a 
bead  wliioh  is  perfectly  clear,  and  of  pale  yellow  coloar  when  rapidly 
oooled,  but  cryetallizea  when  gently  reheated.  If  the  conetituente  be 
présent  in  a  certain  proportion,  it  then  tums  from  pale  yellow  to  a 
deep  blae,  ae  though  ooloured  by  oxide  of  cobalt.  In  most  cases  the 
bead  is  rendered  nearly  opaque  by  the  number  of  crystals;  but 
Bometimoe,  though  it  tume  deep  blue,  it  romaine  traneparent,  owing 
to  the  compound  boing  eet  free  in  a  etate  similar  to  that  of  the  red 
oxide  of  oopper  in  a  borax  blow-pipe  bead,  with  carbonate  of  eoda  and 
oxide  of  tin,  treated  in  the  reducing  flune.  The  epectrum  of  theee 
blue  banda  ehowe  no  àbeorption-bandB,  but  merely  a  gênerai  abeorp- 
tion  at  the  red  end  ;  and  it  ie  curions  to  Ênd  that  the  combination  of 
two  yellow  eubstancee  givea  riee  to  a  deep  blue,  in  much  the  eame 
manner  as  when  the  ydlow  f errocyanide  of  potaeeium  ie  added  to  a 
yellow  ferrie  ealt.  The  production  of  thie  blue  colour  on  the  addition 
of  a  little  uranio  oxide  might  be  employed  with  advantage  to  identify 
moderately  email  quantitiee  of  uric  oxide,  even  when  mixed  with  a 
number  of  other  eubetances  ;  but  nnfortunately  the  présence  of  much 
oxido  of  lanthanum,  which  ie  eo  commonly  aeeodated  withit,  interferee 
as  though  the  uric  oxide  had  a  etronger  affinity  for  the  oxide  of 
lanthanum  than  for  uranic  oxide. 

The  moat  characterietic  peculiari^  of  the  compound  of  yttria  and 
uranic  oxide  ie  that  it  will  not  cryatallize  ont  f^om  a  borax  blowpipe- 
bead,  and  that  the  affinity  of  the  uranic  oxide  for  yttria  ie  etronger 
than  for  zirconia.  Perhape  erbia  may  prove  to  act  in  the  eame  way, 
but  I  bave  not  been  able  to  examine  that  earth  quite  free  from  yttria. 
On  addîng  yttria  to  a  bead  with  zirconia  and  a  little  uranio  oxide,  and 
gently  flaming  it  in  the  oxidizing  flame,  the  uranio  oxide  oombinee  with 
the  yttria  and  rieee  to  the  eurface  ae  an  orange-coloured  eoum,  which 
bas  a  great  tendency  to  ooUect  on  the  platinum  wire  ;  and  if  eufficient 
yttria  wae  added,  the  oryetallized  borate  of  zirconia  is  left  in  the 
interior^  almoat  oolourless,  and  eo  free  from  uranic  oxide  that  no 
abeorptiott-bandB  can  be  eeen  in  the  epectrum.  We  may  take 
advantage  of  thie  circumstanoe  to  deteot  yttria  in  email  quantitiee  of 
compound  minérale  like  Gadolinite'  and  Fergueonite  ;  and  I  may  here 
eay  that  by  combining  euoh  meane  with  the  obeervation  of  the  epectra 
of  tbe  trwâsparent  or  crystalline  beada,  and  of  the  form  of  the  cryatala 
when  slowly  depoaited,  with  or  without  the  addition  of  auitable 
nageniSf*  we  may  often  detect  twice  ae  many  oonstituents  in  minerais 
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as  could  be  aocomplished  by  the  ordinary  methods  of  blowpipe 
chemistry — an  advantage  which  I  am  sure  will  be  appreciated  by  those 
engaged  in  the  atudy  of  rocka,  when  it  ia  often  ao  important  to  obtain 
eatisfactory  résulta  with  email  quantitiee  of  material.  I  bave  also 
f  ound  thèse  methods  of  great  praotical  uae  in  examining  amall  residuee 
in  the  qualitative  analysis  of  minerais,  and  bave  thus  unexpectedly 
discovered  small  quantitiee  of  oomparatively  rare  éléments. 

I  bave  tried  the  effect  of  many  other  substances  along  with  ziroonia 
and  the  oxides  of  uranium,  and  flnd  that  most  of  them  bave  no 
sensible  influence,  unless  they  are  présent  in  considérable  relative 
quantity.  The  most  striking  effect  is  that  of  oxide  of  tin,  which 
causes  the  two  absorption-bands  in  the  yellow  and  yellow  end  of  the 
green  in  the  speotrum  of  the  uranoue  oxide  compound  to  be  nearly 
equally  dark,  whereae,  without  the  oxide  of  tin  that  in  the  yellow  is 
oomparatively  faint.  This  is  another  illustration  of  the  manner  in 
which  certain  substances,  having  no  spécial  action  on  light,  influence 
by  their  présence  the  propertios  of  another.  The  oxides  of  uranium 
are  unusually  eensitivo  to  suoh  actions,  and  thus  not  only  lend  them- 
selves  to  us  ae  bIowpipe*reagents,  but  also  seem  more  than  any  others 
to  afford  the  meane  of  explaining  tho  relation  between  the  physical 
conditions  of  compounda  and  thoir  action  on  light. 

The  only  compound  of  zirconia  with  any  othor  oxide  to  which  I 
need  now  draw  attention,  is  that  with  chromio  oxide,  as  deposited 
from  a  borax  blowpipe-bead.  When  treated  in  the  deoxidizing-flame, 
and  when  cold,  the  very  pale-green  bead  gently  reheated,  thia  com- 
pound crystallizea  out  eo  ae  to  give  a  fine  red-pink  colour  by  trôna- 
mitted  light,  even  when  ao  little  chromium  ia  présent  that  the  glasay 
bead  is  scarcely  at  ail  green.  If  too  atrongly  heated  tho  pink  tint  is 
lest.  Thia  compound  ia  of  intereat  in  connection  with  the  colour  of 
rnbies  and  other  minérale  ooloured  red  by  chromio  oxide,  which  acts 
on  light  in  such  a  variable  manner  according  to  the  présence  of  other 
Bubetancee,  that  the  epectra  may  be  made  use  of  as  a  means  of  iden- 
tifying  particular  minerais,  though  they  do  not  présent  anything  like 
such  striking  anomalies  as  those  met  in  the  compounda  of  ziroonia 
with  the  oxidea  of  uranium. 

"  On  the  Mathematioal  Theory  of  Stream-lines,  especially  thoae  with 
four  Fooi  and  upwarde,"  by  William  John  Macquorn  Bankine,  CE., 
LL.D.,  F.B.SS.  Lond.  and  Edin.,  &o. — A  Streanulino  ia  the  line  that 
ie  traced  by  a  particle  in  a  ourrent  of  flnid.  In  a  steady  current,  eaob 
individnal  etream-line  preeerves  its  figure  and  position  unchanged,  and 
marks  the  track  of  a  filament  or  continuons  séries  of  partiolos  that 
foUow  eaob  other.  The  motions  in  différent  parts  of  a  steady  ourrent 
may  be  ropresented  to  the  eye  and  to  the  mind  by  means  of  a  group 
of  stream-lines. 

Stream-lines  are  important  in  connootton  with  naval  architecture  ; 
for  the  ourvee  which  the  particlee  of  water  describe  rolatively  to  a 
ehip,  in  moving  past  her,  are  etream-linee  ;  and  if  tho  figure  of  a  sbip 
is  such  that  the  particles  of  water  glide  smoothly  ovor  her  skin,  that 
fiigore  is  a  stream-line  sur/ace;  being  a  surface  which  centaine  an  in- 
definite  number  of  stream-lines. 

Tho  author  in  a  previous  paper  propoeed  to  oall  such  etrcaoï-linee 
Neoïds  ;  that  ie,  ehip-ehape  linee. 

The  author  refers  to  previous  investigations  relating  to  stream-lines, 
and  especially  to  those  of  Mr.  Stokoe,  in  the  Cambridge  Transactions 
for  1842  and  1850,  on  the  "  Motion  of  a  Liquid  past  a  Solid,"  and  of 
Dr.  Hoppe,  on  the  "  Stream-lines  generated  by  a  Sphère,"  in  the 
Quartcrly  Journal  of  Mathematics  for  1856,  and  to  bis  own  previous 
papera  on  **  Plane  Water-linea  in  Two  Dimeneione,"  in  the  Philoso' 
pJiieal  Transactions  for  1864,  and  on  "  Btream-linee,"  in  the  Phtloso» 
phical  Magazine  for  that  year.  He  etatee  that  ail  the  Neoïd,  or 
ehip-ehape,  etream-linee  whose  propertiee  bave  bitherto  been  investi- 
gated  in  détail,  are  either  un\/bcal  or  hifocal  ;  that  ia  to  eay,  thoy  may 
be  conceived  to  be  generated  by  the  combination  of  a  uniform  pro- 
gressive motion,  with  another  motion  oonsisting  in  a  divergence  of  tho 
particles  from  a  certain  point  or  foous,  foUowed  by  a  convergence 
either  towards  tlie  same  point  or  towards  a  second  point.  Those  which 
are  continuons  closed  curves,  when  unifooal,  are  cironlar,  and  whon 
bifooal,  are  blunt-ended  ovals,  in  which  the  length  may  ezceed  tho 
breadth  in  any  given  proportions.  To  obtain  a  nnifocal  or  bifocal 
neold  resembling  a  longitudinal  line  of  a  sbip  with  sharp  ends,  it  is 
neoessary  to  take  a  part  only  of  a  stream-line,  and  then  there  is 
discontinnity  of  form  and  of  motion  at  each  of  the  two  ends  of  that 
line. 

The  author  states  that  the  occasion  of  the  investigation  described 
in  the  présent  paper  was  the  communication  to  bim  by  Mr.  William 
Fronde  of  some  resolts  of  experiments  of  bis  on  the  résistance 
of  model  boats,  of  lengths  ranging  from  8  ft.  to  12  ft.  A  snm- 
mary  of  those  résulte  ie  printed  at  the  end  of  a  Report  to  the  Britiah 
Aeeodation  on  tbe  state  of  "  Existing  Knowledge  of  the  Qualities  of 
Ships."  In  each  case  two  models  were  compared  togethcr  of  cqual 
displacement  and  equal  length  ;  the  water-line  of  one  was  a  wave-lino 
with  fine  eharp  ende,  that  of  the  other  had  blunt  rounded  ends,  each 
joined  to  the  midehip  body  by  a  sUghtly  boUow  neok  ;  a  form  sng- 
gested,  Mr.  Fronde  etatee,  by  the  appearanoe  of  water-birds  when 
swimming.    At  low  velocities,  the  reeistanoe  of  the  sbarp-endcd  boat 
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was  the  emaller  ;  at  a  certain  velooity,  bearmg  a  definite  relation  to 
ihe  len|^  of  the  model,  tbe  rosatanoea  became  eqnal  ;  and  at  higher 
Tolocities,  the  ronnd-ended  model  had  a  rapidly-increasing  advantage 
oTor  the  sharp-ended  model. 

Hence  it  appeared  to  the  anthor  to  be  désirable  to  investigate  the 
mathematioal  properties  of  etream^linea  resembling  the  water-lines  of 
Mr.  Fronde*  B  bird-Uke  modela  ;  and  he  has  foxud  that  endleaa  Tarieties 
of  snch  forma,  ail  oloaed  onnrea  free  from  diacontinnity  of  form  and  of 
motion,  may  be  obtained  by  nsing  four  foci  inatead  of  two.  They 
may  be  oalled  from  this  property  qvAdrifocal  stream-lincs^  or,  from  the 
idea  that  anggeated  anch  ahapes  to  Mr.  Fronde,  Cycnoïds  ;  that  ia, 
awan-like  linea.'" 

Thoae  linea  are  not  to  be  confonnded  with  the  Unes  of  a  yacht 
haying  at  a  diatanco  the  appearaoco  of  a  awan,  whioh  waa  deaigned 
and  bnilt  aome  yoara  ago  by  Mr.  Peacock,  for  tho  fignre  of  that  Teaael 
ia  aimply  oval. 

The  paper  containa  fonr  chaptera.  The  first  three  are  mainly 
oinematical  and  gcometrical,  and  relate  to  the  forma  of  atream-line 
anrfacea  in  two  and  in  three  dimenaiona,  eapecially  thoae  with  more 
tban  one  pair  of  foci  and  anrfacea  of  revolntion,  to  the  methoda  of  oon- 
atmoting  graphically  and  withont  calonlation,  by  moana  of  procesaea 
firat  applied  to  linea  of  magnetic  force  by  Mr.  Clerk  Maxwell,  the  tracea 
of  anch  anrfacea,  which  methoda  are  exemplified  by  diagrama  drawn 
to  soale,  snd  to  the  motiona  of  the  particlea  of  liqnid  paat  thoae 
aarfaœa.  The  fonrth  chapter  ia  dynamical:  it  treata  of  the  mo- 
montnm  and  of  the  energy  of  the  diatnrbance  in  the  liqnid,  canaed  by 
the  progreaaire  motion  of  a  aolid  that  ia  bonnded  by  a  ahip-ahape 
Btrcam*lino  Burfaoe  of  any  fignre  whataoever  ;  of  the  ratio  borne  by 
the  total  energy  of  the  diatnrbance  in  the  liqnid  to  that  of  the 
diatnrbing  body  when  that  body  diaplacea  a  masa  of  liqnid  eqnal  to 
ita  own  maaa,  which  ratio  rangea  in  différent  caeea  from  4  to  1  ;  of 
the  accélération  and  retardation  of  shipa  aa  affected  by  the  dia- 
tnrbance in  the  water,  and  eapecially  of  the  nae  of  expérimenta  on 
the  retardation  of  ahipa  in  finding  their  resiatance  ;  and  of  the  dia- 
tnrbancea  of  preasure  which  accompany  the  diatnrbances  of  motion  in 
the  liqaid.  Up  to  thia  point,  the  dynamical  principlea  arrived  at  in 
the  fonrth  chapter  are  certain  and  exact,  like  the  geometrical  and 
oinematio  principlea  in  the  three  preoeding  chaptera.  The  reanlta 
obtained  in  the  remainder  of  the  fonrth  chapter  are  in  Bome  rcapects 
approximate  and  conjectural,  and  are  to  a  great  extent  designed  to 
aaggeat  plana  for  future  expérimenta,  and  mies  for  their  rednotion. 
Theae  reanlta  relate  to  the  diaturbanoea  of  level  which  accompany  the 
diaturbanoea  of  motion,  when  the  liqnid  has  a  free  npper  Bnrface,  to 
the  wavea  which  originate  in  thoae  diaturbanoea  of  leyel,  and  the 
action  of  thoae  wavea  in  diaperaiog  energy  and  ao  canaing  reaiatanoe 
to  the  motion  of  the  reasel  ;  to  friction,  or  akin-reaiatance,  and  the 
"  wake  "  or  foUowing  current  whioh  that  kind  of  resiatance  cauaes 
the  diatnrbing  aolid  body  to  drag  behind  it,  aod  to  tho  action  of 
propelling  inatmments  in  overooming  différent  kinda  of  reaiatance. 

The  reaiatance  canaed  by  yiaooaity  ia  not  treated  of ,  becanae  ita 
lawa  hare  been  complotely  investigated  by  Mr.  Stokea  ;  and  becanae 
for  bodiea  of  the  aize  of  ahipa,  and  moving  at  their  ordlnaiy  relo- 
citiea,  that  kind  of  reaiatance  ia  inoonaiderable  compared  with  akin- 
résistance  and  wave-reaiatance.  Tho  reaiatance  oauaed  by  diacon- 
tinnity of  fignre  ia  stated  to  be  analogons  in  ita  effects  to  friction,  but 
it  ia  not  inveatigated  in  détail,  beoansc  ahipa  onght  not  to  be  built  of 
diaoontinnona  (oommonly  oalled  **nnfair")  figurée. 

In  a  anpplement  to  this  paper  the  anthor  in  the  firat  place  calls 
attention  to  the  agreement  between  the  poaition  of  the  points  at  whioh 
thore  ia  no  diatnrbance  of  the  pressure  on  the  snrfaoe  of  a  sphère,  as 
dednced  from  Dr.  Hoppe^s  inrestigation,  pnblished  in  1S56  KQuarterly 
Journal  of  MathemaHcs)^  and  on  the  surface  of  a  ahort  yertical  oylin- 
der  with  a  flat  bottom,  as  determined  by  the  expérimenta  of  the  Bey. 
E.  L.  Berthon  before  1850  (Proc,  Boy.  Soc.  yol.  y.  1850  ;  also,  Trmv- 
sactioTis  of  the  Society  of  Engineers,  6th  Deoember,  1869).  Tbe  theo- 
retical  yalne  of  the  angnlar  distance  of  thoae  pointa  from  the  foremost 
pôle  of  the  sphère  îs  sin  —  1)  «■  4V  49'  ;  the  value  dednced  from 
experiment  is  41  **  SO'. 

The  author  then  adds  some  remarks  on  a  suggestion  made  by  Mr. 
William  Fronde,  that  the  waye-reaiatance  of  a  ship  ia  diminiahed  when 
two  aeries  of  waves  originating  at  différent  pointe  of  her  snrfaoe 
partially  neutralise  each  other  by  interférence  ;  and  states  that,  with 
regard  to  this  and  many  other  questions  of  the  reaiatance  of  veaaela, 
a  great  advancement  of  knowledge  ia  to  be  expeoted  from  the  publica- 
tion in  détail  of  the  reaulta  of  expérimenta  on  whioh  Mr.  Fronde  has 
long  been  engaged. 

"On  Linear  IHfferential  Equations,"  No.  II.,  by  W.  H.  L.  Buasell, 
F.E.S.  

ZOOLOGICAL  SOCIETY  OF  LONDON. 

Febbuaby  IOth. — John  Gould,  Esq.,  F.B.S.,  V.P.,  in  the  chair. — ^The 
seoretary  read  aome  notices  on  tho  principal  additions  to  the  society's 
ménagerie  during  the  month  of  Jannary,  amongat  whioh  was  a  apooi- 
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men  of  the  Great  Northern  Diver  (Coïymhus  gladalis),  captured  in 
Comwall,  and  preaented  to  the  aooiety  by  A.  B.  Hunt,  Eaq. 

A  letter  was  read  from  Mr.  W.  H.  Hndaon,  of  Buenoa  Ayres,  oon- 
taining  observations  on  the  omithology  of  La  ï^lata. 

A  communication  was  read  from  Mr.  B.  Swinhoe,  C.M.Z.S.,  oon- 
taining  the  description  of  a  new  deer  from  China,  whioh  Mr.  Swinhoe 
regarded  as  constituting  a  new  genns  of  the  family  Cervidœ,  dis- 
tinguished  by  the  large  canines  and  the  entire  want  of  homs  in  both 
sexes.  This  deer  was  stated  to  be  common  on  tbe  islands  on  the 
lower  part  of  the  river  Tangtze-Kiang  near  Ching-Kiang,  and  to  be 
often  brought  into  the  market  of  that  oity,  but  appeared  hitherto  to 
bave  eacaped  the  obaervation  of  naturaliats.  Mr.  Swinhoe  proposed 
to  oall  it  Hydâ'opotes  inermis. 

A  communication  was  read  from  Mr.  iGeorge  Gulliver,  F.B.S.,  on 
the  sise  of  the  red  corpusolea  of  the  blood  of  Moachua,  Tragnlus, 
Orycteropus,  Ailums,  and  some  other  nmmmalia,  to  whioh  wore  addod 
some  hiatorical  notices  relating  to  the  aamo  aubjeot. 

A  oommunioation  was  read  from  Surgeon  Franoia  Bay,  F.Z.S,  oon- 
taining  the  aeoond  portion  of  hia  paper  on  the  "  Fiahea  of  Burmah." 

The  Bev.  0.  P.  Cambridge  commnnicated  a  monograph  of  the  genns 
Idiopa  belonging  to  the  family  Mygalidea,  in  which  were  induded  de- 
acriptiona  of  three  apeciea  conaidered  to  be  new  to  science. 

A  communication  was  read  from  Mr.  John  Brazier,  C.M.Z.S.,  oon- 
taining  descriptions  of  three  new  spccies  of  sheUs  from  the  Anstra- 
lian  coaat  belonging  to  the  gênera  Voluta  and  Conua. 

Mr.  Henry  Adama  oommunicated  a  description  of  a  new  species  of 
molluek  of  the  genna  Colua,  from  L'Agulhaa  Bank,  Cape  of  Good 
Hope,  which  he  propoeed  to  call  Colus  ventricosus. 


ETHNOLOGICAL  SOCIETY. 


TuESDAT,  Fasbuabt  8TH.-^Dr.  A.  Campbell  in  the  chair.  The 
following  new  membera  were  announcod: — Sir  Charlea  Wentworth 
Dilko,  Bart.,  M.P.  ;  Bev.  A.  S.  Farrar,  D.D.  ;  Messrs.  M.  C.  Fisher, 
F.  K.  Munton,  and  F.  B.  Wright. 

Mr.  Boyd  Dawkins,  F.B.S.,  read  a  paper  on  some  flakes  of  flint  and 
ohert  discovered  in  Ûie  angnlar  détritus  beneath  a  submerged  forest 
at  Porlock  and  Minehead,  in  West  Somerset.  Thèse  objeots  of 
human  workmanship  prove  that  man  must  hâve  lived  on  the  old  land- 
surf aoe  before  the  destruction  of  the  forest  and  the  accumulation  of 
the  séries  of  overlying  deposit.  It  has  been  snpposed  that  this  détri- 
tus was  of  Glacial  âge,  but  the  author  is  inolined  to  dispute  this. 
He  believes  that  there  is  évidence  to  show  that  the  latest  date  which 
can  be  assigned  to  thèse  remaina  ia  an  early  atage  in  the  Neolithio 
period.  Dr.  Bichard  King,  Colonel  Lane  Fox,  Bev.  Dr.  Nioholas,  and 
Mr.  McLennan  spoke  npon  this  communication. 

The  ohairman  read  some  notes  introdnctory  to  a  paper  on  the 
remains  of  prehistorio  man  in  the  neighbonrhood  of  the  Crinan  Canal, 
in  Ajrgyllshire.  This  was  a  paper  by  the  Bev.  Mr.  Mapleton,  in 
which  he  desoribes  some  peouliar  cup-shaped  cavities  and  oonoentrio 
rings,  rudely  sculptnred  on  certain  stones  in  this  looality.  In  addi- 
tion to  thèse  petroglyphs,  there  are  many  menhirs  and  nnmerona 
caims  of  varioua  forma.  Crannoga  occur  in  moat  of  the  lochs,  but 
are  nsually  merely  soiitary  dwellings.  Some  dunes,  a  vitrified  fort,  a 
brongh,  and  a  flint-manufactory  are  also  among  the  remains  of  this 
locality.  The  Bev.  Dr.  Nioholas  and  Colonel  Fox  made  remarks  npon. 
this  i>aper.  Mr.  F.  W.  Budler  exhibited  and  deêoribed  a  stone  ham- 
mer-head  found  by  Mr.  B.  Mouat  in  the  old  workings  of  a  copper- 
mine  in  Portugal. 

CHEMICAL  SOCIETY.  » 

Febbuaby  3bd. — Dr.  A.  W.  Williamson,  F.B.S.,  &c.,  président,  in 
the  chair.  Mr.  Chapman  read  "  A  Note  on  the  Organic  Matter  con- 
tained  in  the  Air.'* — Some  time  ago,  the  anthor,  in  connection  with  Mr. 
Wanklyn  and  Mr.  Smith,  found  that  the  smallest  traces  of  nitrogenons 
organic  matter  in  water  oonld  be  detected  by  converting  the  nitrogen 
of  the  organic  matter  into  ammonia,  and  then  trying  with  Nessler's 
test.  It  oocnrred  to  the  expérimentera  that  the  process  might  be 
extended  to  the  investigation  of  the  air,  by  washing  it  with  water, 
and  examiifing  the  water  ;  but  Mr.  Chapman  found  the  opération  of 
washing  the  air  more  diffionlt  tban  he  had  expeoted.  It  seemed  the 
most  obvions  method  to  draw  air  through  water,  or  throngh  some 
other  médium  which  would  bave  afterwards  to  be  washed  with  water. 
The  absorption  by  water  alone  proved  insufiSoient.  Filtera  of  cotton- 
wool  and  gun-cotton  actod  very  well  ;  but  neither  of  the  two  materials 
conld  be  obtained  free  from  traces  of  nitrogenons  substances. 
Asbeatoa  seemed  to  be  snfficiently  good  ;  but  the  preparatory  treat- 
ment  it  has  to  undèrgo  before  its  use  in  the  exi>eriment  is  too  trouble- 
some.  Lastly,  finely-powdered  pumice-stone  was  tried  as  a  filtering 
médium,  and  was  found  satisfactory  in  ail  rcapects.  It  has  to  be 
hoated  to  rodness  before  it  is  employed,  and  is  then  moistenod  with 


^  We  are  indebted  for  the  above  report  to  the  C%êmieal  Nem, 
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lOBiA  waUr,  aproad  oyer  oo«ner  pieoM  of  pnmiee,  whioh  rest  oa  some 
wire-ganM  fiited  into  a  f unneL  When  a  snfBcient  quanti^  of  air  (aay 
100  litres)  has  been  drawn  throagh  the  appaiatos  the  pamioe  is  trans- 
ferred  to  a  reiort  whioh  oontaina  water  freed  froin  ammonia  and 
organio  matten  ;  aad  the  opération  ie  now  prooeeded  with  exaotly  as 
if  it  were  an  estimation  of  nitrogenoos  organio  matter  in  a  sample  of 
water. 

By  thia  method  BCr.  Chapman  fonnd  that  the  air  of  orowded  rooms 
oontains  snspended  nitrogenoos  organio  matter,  as  volatile  organio 
bases.  The  firtt  oan  be  removed  by  filtration  throagh  ootton  wool  ; 
the  latter  pass  throagh  the  filter,  and  when  oondaoted  into  water  can 
be  deteoted  there.  Air  ooUeoted  from  the  neighbonrhood  of  a  sewer 
contained  notable  qoantities  of  thèse  volatile  bases.  The  aathor 
thinks  it  woald  be  of  interest  to  investigate,  by  the  above-desoribed 
method,  the  air  in  hospitals,  fever-wards,  and  the  like  places. 

With  reapeot  to  the  ezamination  of  the  volatile  bases  oocnrring  in 
the  air,  Dr.  Mills  saggested  that  the  oharcoal  ont  of  the  Stenhouso 
air-filter  mighi  famish  a  good  means  for  ooUeoting  thoee  bases. 

In  anothor  paper,  Mr.  Chapman  oommnnioated  '*  Some  New  Beac- 
tions  of  Aloohols." — ^Amylio  aloohol,  as  commonly  obtained,  oonsists  of 
two  liqaids,  one  rotating  a  ray  of  polarized  light,  the  other  not.  The 
two  may  be  separated  by  distilling  the  mixtare  from  soda,  oalcio 
ohloride,  &o.  The  non-rotating  aloohol  is  retained  ;  the  rotation 
distils  over.  Bat,  by  repeated  distillations,  it  was  foond  that  the 
rotating  aloohol  is  oonverted  into  the  non-rotating  by  the  very  ireat- 
ment  employed  to  separate  the  two.  No  différence  in  the  physioal 
properties  of  the  two  aloohols  is  peroeptible.  The  oompoands  of  the 
non-rotating  liqaid  do  not  tarn  the  ray  of  polarized  light  ;  those  of  the 
rotating  do,  and  that  in  an  opposite  direction  to  the  original  aloohol. 
Thèse  faots  seem  to  indioate  that  the  internai  straotnre  of  organio 
oomponnds  is  not  so  permanent  as  we  are  in  the  habit  of  thinîdng. 
Another  observation  Mr.  Chapman  made  whilst  pnraning  thèse  expéri- 
menta was  that  oaostio  soda  is  not  merely  nnable  to  dry  aloohol,  bat 
that  it  actaally  hydrates  it.  On  proper  investigation,  it  tamed  oat 
that  ihe  sodiam  replaoes  the  hydrogen  of  the  aloohol,  whilst  the  dis- 
plaoed  hydrogen  takes  the  place  of  the  sodiam  in  the  oaastio  soda, 
and  thna  prodaoes  water. 

The  président,  referring  to  this  latter  observation,  remarked  that  it 
oonfirzned  the  idea  of  a  double  décomposition  taking  place  when 
potassio  hydrate  is  dissolved  in  alcohol — an  idea  derivod  from  the  well- 
known  réaction  of  oarbonio  aoid  on  a  solntion  of  i>otas8io  hydrate  in 
aloohol,  whereby  ethylo-potassio  carbonate,  as  wcJl  as  potassio  car- 
bonate is  fonnd. 

Mr.  PerUn  exhibited  a  modification  of  Berthelot's  method  for  the 
synthesis  of  hydrio  oyanide  by  direct  nnion  of  acétylène  and  nitrogen 
onder  the  inflaenoe  of  the  eleotrio  spark.  Mr.  Perkin  takes  advan* 
tage  of  thefaot  that  nearly  ail  the  hydrocarbons  yield,  when  sabmitted 
in  the  state  of  vaponr  to  the  action  of  the  spark,  more  or  less  acéty- 
lène. Nitrogen  was  oaased  to  bnbble  throagh  benzole  ;  then  to  pass 
throagli  a  globe,  in  whioh  the  spark  was  discharged  ;  and  thenoe  into 
a  solution  of  silver.  After  a  few  seconds,  abondant  évidence  of  the 
formation  of  hydric  oyanide  waa  obtained.  Hydrio  oyanide  was  also 
prodnoed  when  the  spark  waa  di^harged  throagh  a  mixtnre  of  am- 
monia gaa  and  ether  vapoar.  If,  however,  nitrogen,  inatead  of  am- 
monia, is  employed,  no  oyanide  is  prodaced,  notwithstanding  that 
acétylène  is  fomed  from  the  ether.  Mr.  Perkin*B  modification 
of  Berthelot'a  method  is  w^  adapted  for  porpoaes  of  leotore- 
demonstxation. 


BNTOMOLOGICAL  SOCIETY. 

FxBBUABT  7th.— Alfred  B.  Wallace,  Esq.,  F.Z.S.,  ào.,  président, 
in  the  chair.  Mr.  WaUace  retnmed  thanks  for  his  élection  to  the 
preaidenoy  ;  and  nominated  aa  vioe-presidenta  Mr.  Bates,'Major  Parry, 
andHr.  Pasooe. 

It  waa  annoaneed  that  the  oooncil  offered  two  prises  of  the  vaine  of 
five  gnineaa  eaoh  for  essays  of  safficient  merit  and  drawn  np  from 
peracmal  obaervation,  on  the  anatomy  or  eoonomy  of  any  insect  or 
inseota.    The  essays  to  be  sent  in  before  the  end  of  November  next. 

Mr.  Bond  and  Ârofeasor  Westwood  exhibited  several  bntterflies,  the 
oolorafcion  of  eaoh  of  whioh  was  partly  of  the  maie  and  partly  of  the 
female  charaoter.  Mr.  Bond,  on  behalf  of  Dr.  Wallace,  eiÉhibited 
ooooona  from  varions  parts  of  the  world  of  Bombyx  Yama^mai  and 
AnthercBa  Pemii,  BCr.  Stainton  exhibited  a  large  box  fall  of  Micro- 
Lepidoptera,  eaoh  spécimen  being  separately  labelled  to  show  the 
lorâlity  and  date  of  capture.  BCr.  Bond  exhibited  some  more  spécimens 
of  Aeridium  peregrinum  from  Plymonth  ;  and  Bfr.  Frederick  Smith 
made  aome  obaervationa  upon  the  Locusta  migratoria  of  Linné  and 
X.  Christii  of  Gartis.  Frofessor  Westwood  exhibited  a  new  form  of 
CjDipidm,  from  the  Snla  Islands.  Mr.  Janson,  on  behalf  of  Mr.  Cratch, 
exhibited  Philonthus  cieatrieoaua,  Dyschirius  angustatus,  Hydropoms 
unistriattM,  and  H.  minutissimus,  foar  récent  additions  to  the  list  of 
Bntiah  Heetles.  Major  Parry  exhibited  Nicagua  obscurus,  a  North 
Amerloan  species  plaoed  by  Leoonte  among  the  Scarabsaid»,  bat  whioh 
it  had  ainoe  been  snggeated  might  poaaibly  belong  to  the  Lacanidas. 


The  aeoretary  read  a  letter  from  Mr.  Boland  Trimen  on  the  habita  of 
aome  South  African  species  of  PansaidsB. 

The  foUowing  papera  were  read: — "A  Beviaed  Catalogne  of  the 
Lncanoid  Coleoptera  with  Bemarka  on  the  Nomendature  and  Deaorip- 
tiona  of  New  Speoiea,"  (the  ooncluding  part),  by  Major  Parry.  "  On 
the  species  of  Charaxes  desoribed  in  the  Heise  der  Novara,  with  De- 
scriptions of  two  New  Species,"  by  Mr.  A.  G.  Butler. ,  Mr.  MoLaoh- 
lan  presented  the  MS.  of  **  A  Catalogue  of  the  Neuroptera  of  the 
British  Isles,"  being  the  flrst  instalment  of  the  proposed  list  of  ail 
ouT  indigenouB  inseota.  Part  6  of  the  Transactions  for  1869  corn- 
pleting  the  volume,  was  on  the  table. 


GEOLOGISTS'  ASSOCIATION. 

FsBBUABY  4th. — Prof.  J.  Morris,  F.G.S.,  président,  in  the  chair.  Mr. 
W.  CarruUiers,  F.L.S.,  read  a  paper  on  the  gênerai  characters  of  Grap- 
tolites.  The  author  reviewed  the  bibliography  of  the  subjeot,  and 
stated  that  the  generic  name  Graptolithus  was  first  employed  by 
linnams,  in  1786,  for  certain  natand  objecte  resembling  true  petrifao« 
tiens  ;  but  the  real  forme  to  whioh  the  name  is  now  conflned  were 
reoorded  in  1767  in  his  12th  édition  of  the  Systema  Natures,  where, 
however,  of  the  eight  species  mentioned  one  only  la  a  tme  Grapto- 
lite,  and  this — ^the  O.  sealaris — ^belongs  now  to  another  genus  (CZtmo- 
cogra^tus.  Hall)  ;  for  the  Q.  saggitaritts  of  linnssns  was  founded  on  a 
fragment  of  a  Lepidodendron,  and  this  name  was  wrongly  applied  by 
Hisinger  and  subséquent  writers,  and  bas  thus  caused  the  linniean 
generic  name  to  be  applied  to  a  species  with  a  single  séries  of  cells, 
whereaa  the  only  true  graptoUte,  desoribed  by  linnieus,  had  a  double 
séries.  Nillson  applied  the  name  Triodon  and  Bronn  that  of  Loma- 
toceros  to  the  same  form  ;  but  the  term  at  présent  osed  (Graptolites) 
was  adopted  in  the  Silnrian  System,  1889.  Barrande  divided  the 
genus  into  two  sections, — viz.,  Monoprion  and  Diprion,  aooording  as 
the  species  possessed  a  single  or  a  double  séries  of  oeUs  ;  and  separated 
two  marked  forme — BetioUtes  and  Bastrities.  McCoy  abont  the  same 
time,  in  retaining  for  the  first  the  original  name,  proposed  Diplograp* 
sus  for  the  second. 

Mr.  Carmthers,  in  alluding  to  their  position  in  nature,  pointed  ont 
their  afllnity  to  the  Hydroxoa,  and  in  describing  the  characters  uaed 
the  terme  adopted  by  Huxley  and  AHman  for  that  group.  The  struc- 
ture of  the  graptolite  is  comparatively  simple,  the  trophoeome,  or  por- 
tion deatined  for  growth  and  nutrition,  oonsists  of  the  "  cœnosarc  "  or 
oommon  baais,  nniting  the  varions  individuals  or  polypites,  the  in- 
vesting  portion  being  the  periderm,  and  the  oup-Uke  reoeptaole  for  the 
polypite,  the  hydrotheoa,  and  the  non-celluliferous  portion  is  formed 
by  the  hydrorhiza  or  root-like  termination,  and  the  hydrooaulis  or 
intervening  portion  to  the  hydrorhiza  and  first  hydrotheoa.  The  tube 
of  the  polypary  strengtiiened  by  a  slender  axis  (always  présent  in  the 
trae  graptolite)  gives  off  hydrothecss  at  regular  intervais,  as  Bastrites, 
or  is  partly  formed  of  the  ooqjoined  bases  of  uniserial  or  biserial 
hydroâiec»  ;  the  gênera  BetioUtes  and  Phyllograptus  somewhat  differ, 
— ^the  former  bas  no  central  axis,  but  an  internai  canal,  and  the  latter, 
with  a  solid  axis,  but  destitute  of  a  oommon  oanal.  There  are  other 
gênera  in  whioh  cells  hâve  not  been  observed,  and  Diotyonema,  the 
affinity  of  whioh  is  doubtful. 

Of  the  six  ordera  of  ooeanic  Hydrozoa  eatabliahed  by  Profeaaor 
Huxley,  the  Sertnûuid»  are  the  forma  to  whioh  theae  ourioua  Silurian 
foaaila  are  moat  nearly  allied.  From  the  oompariaon  inatituted  by 
Mr.  Carruthera,  aa  to  the  composition  and  parte  of  the  graptolite, 
but  differing  from  Sertularia  in  having  a  aoHd  azia  to  the  polypary  ; 
and  the  gênerai  diflforentîation  from  the  Bryosoa  waa  alao  pointed  ont 
in  their  having  a  oommon  oanal,  aa  in  the  Hydrozoa.  The  gênera 
were  aucoinoUy  deaoribed  and  the  relationa  to  eaoh  other  mentioned»- 
as  Cyrtograpsus  to  GhraptoUthus,  Dendograpsns  to  Cladograpsus,  and 
the  aberrant  forma  were  alao  notioed.  Mosara.  Evana,  Hopkinaon, 
and  Kent  made  aome  obaervationa  on  the  charaoter,  aflinitiea,  and 
geologioal  distribution  of  this  f Muily,  whioh  appear  to  hâve  been  most 
nnmerous  during  the  Lower  Silurian  period  both  in  Europe  and 
America. 

BOTAL  BOTANIC  SOCIETY. 

On  Saturday  a  meeting  of  this  sooiety  waa  held  at  the  gasdena, 
Begent'a  Park,  Lord  Alfred  Hervey  in  the  ohair,  when  ten  new 
fellowa  were  eleoted,  and  the  namea  of  the  foUowing  oandidatea 
read:— Mrs.  T.  H.  Bryant,  BCra.  J.  Draper,  BCr.  J.  Farmer,  Mra. 
Fleming,  Edwin  Lawrence,  LL3.,  BCiaa  liewellyn,  G.  B.  Payter, 
H.  I.  Veitch,  Mra.  Burra,  and  Mra.  Vinoent.  Copiée  of  the  new 
aohedulea  of  prizea  offered  for  compétition  at  the  exhibitions  of  the 
ooming  aeaaon  were  distributed.  In  addition  to  the  oanal  prises,  thia 
Bchednle  comprises  several  novelties,  snch  as  prises  for  the  arrange- 
ment of  greenhonse  and  bedding  planta,  for  pUmta  and  flowers  grown 
and  arranged  for  apeoial  décorative  pnrpoaea,  for  fem-oaaea,  flower- 
baskets,  Ao.,  and  other  gardon  aooessories  ;  and  a  spécial  division, 
headed  by  her  Boyal  Highness  Prinoess  Mary,  with  a  gold  medal,  de- 
voted  10  ladiea,  for  booqueta,  table  deoorativ0^  window-boiaa,  Ao. 
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BICHHONI)  AlO)  NOBTH  BIDING  NATUBÂLISTS' 

FIBLD  CLUB. 

Ths  ufiial  monihly  meeting  was  held  in  the  mnsenm  on  Tuesday,  ihe 
8th  inafc.,  at  8  o'clook  p.]&.,  the  président,  Mr.  Wood,  F.O.S.,  in  the 
ohair,  who  exhibitèd  a  large  and  very  perfect  apine  of  Hyhodus  reticu' 
latus,  A  g.,  and  an  eqnally  beaatifol  Extracrinus  Breareus,  Miller,  both 
from  the  lias  of  Lyme  Begîs  ;  blocks  of  oarboniferons  limestone,  f rom 
near  Biohmond,  oontaining  spécimens  of  fiahes'  teeth,  proving  ooncln- 
sively  that  the  hitherto  sopposed  distinot  gênera  Ctenopetalus  and 
Petalorhynchns  are  one  and  the  same  ;  a  oharming  speoimen  of  the 
fiahes'  palate,  Janaasa,  from  the  mari  slate  of  Middridge,  a  présent 
from  Mr.  Daff,  of  Etherley,  to  the  Earl  of  Enniskillen,  and  a  fine 
example  of  the  same  from  the  coal-shale  of  Carluke,  ont  of  his  lord- 
ship's  collection,  illnstrating  Measrs.  Hancock  and  Howae'a  important 
paper  in  the  AnfuUs  for  Janoary  ;  gigantio  bones  of  the  Ignaoodon, 
dredged  np  from  the  Wealden,  at  Ventnor,  Isle  of  Wight — ^the  prési- 
dent expl^ed  the  great  interest  of  this  formation,  it  beingthe  earliest 
known  fresh-water  deposit,  and  the  seat  of  the  first  iron^smelting  in 
Enffland  ;  a  calonlos,  preeented  to  the  olab  by  the  Bey.  J.  W.  Wilson, 
of  Kirby  Fleetham,  of  nearly  18  in.  in  oircnmference,  taken  from  th^ 
stomaoh  of  a  horse — ^its  great  sise  and  weight  oansed  mnoh  astonish- 
ment,  and  elicited  an  interesting  ezplanation  of  thèse  cnrioos  phe- 
nomena  from  the  président  and  Dr.  Armstrong. 

A  Brachiopod  ProdMciuê  giganteus,  thelargest  of  this  important family, 
from  the  Toredale  Bocks,  at  Gilling,  and  a  onrions  malformation  of 
orab's  olaw,  showing  the  wonderfnl  power  of  Nature  in  repairing  aoci* 
dental  damages,  were  presented  by  Mr.  Léonard  Thompson. 

A  nnmber  of  very  fine  goats'  skins,  from  the  monntains  north  of 
Invemess,  oombining  warmth  and  beanty  in  a  high  degree,  were  sent 
for  exhibition  by  Mr.  Barr. 


T0BK8HIBE  NATUBALISTS'  CLUB. 

The  annual  meeting  of  thia  dnb  was  |ield  on  Wednesdaj,  the  9th 
inst.,  at  Mr.  Graham'a,  Market-street,  York  ;  S.  W.  North,  Baq.,  in  the 
chair.  Mr.  C.  Lawton,  of  New-street,  was  eleoted  a  member  of  the  olnb. 
Mr.  C.  Wakefield,  the  secretary,  then  read  the  following  report  for 
1869  : — In  presenting  their  report  for  the  year  1869,  the  committee  of 
the  Yorkshire  Natnralists'  Club  hâve  to  congratolate  the  members  on 
the  continned  prosperity  and  inoreased  aotivity  of  the  olnb.  The 
monthly  meetings  of  the  olnb  hâve  been  regnlarly  held  and  generaUy 
well  attended,  althongh  there  is  still  room  for  improvement  in  the 
latter  partionlar.  Nnmerons  spécimens  in  Tarions  departments  of 
nainral  history  hâve  been  ezhibited,  and  mnch  valnable  information 
has  thereby  been  elioited,  giving  suffioient  évidence  of  the  seal  and 
asaidnity  displayed  by  some  of  onr  Yorkshire  natnralists  in  the  cnlti- 
Tation  of  thoae  departments  of  soienoe  to  which  their  attention  is 
speoially  dcToted.  The  dmb  has  been  greatly  indebted  on  more  than 
one  occasion  to  Mr.  J.  F.  Walker,  and  also  to  Mr.  E.  Allen  for  the 
tronble  they  haye  taken  in  bringing  nnmerons  geological  spécimens  of 
great  interest  to  the  meetings,  and  explaining  the  characters  of  maay 
interesting  and  rare  fossils  ;  to  Mr.  Graham  for  the  constant  snpply 
of  objecta  of  interest  with  which  he  has  snpplied  the  meetings  ;  and 
to  Mr.  Hind  for  the  exhibition  of  nnmerons  speoimons  of  entomology. 
Doring  the  past  year  the  following  papers  hâve  been  read  :— -In  Feb- 
rnary,  "On  the  Speeton  Clay  Formation,*'  by  Mr.  E.  Allen,  F.G.S  ;  in 
April,  '*  On  the  Classification  of  the  Cretaoeons  Bocks  with  Beference 
to  the  Age  of  the  Cambridge  Phosphatic  Bed,"  by  Mr.  J.  F.  Walker, 
F.G.S.  ;  in  Jnne,  "  On  the  Chalk  Formation  in  gênerai,"  by  Mr. 
E.  Allen  ;  and  in  Norember,  **  On  the  Bed  Chalk,"  by  the  Bey. 
J.  F.  Blake,  F.G.S.  Six  new  members  were  elected  into  the  olnb 
dnring  the  past  year,  and  the  total  nnmber  of  honârfide  members  now 
amonnts  to  110. 

The  following  additions  haye  been  made  to  the  library  :— TTid 
Transactions  of  the  Zoological  Society  of  London,  roL  yi.  parts  5  to  7, 
presented  by  Basil  T.  Woodd,  Esq.  ;  FUr  Danoin,  by  Mr.  W.  S.  Dallas, 
the  translater;  and  Mr.  Wanklyn's  paper  on  some  new  species  of 
fosail  fems  from  the  Bonmemonth  leaf-be^f  by  Mr.  Walker  ;  by  pnr- 
ohaee,  the  Report  of  the  Royal  Oeogra/phiedl  Society,  the  Zoologiste  and 
Entomologisfs  AnnuaX  for  1868.  In  conclusion,  yonr  committee  can- 
not  bnt  regret  that  yarions  causes  haye  operated  to  preyent  the  dnb 
taking  excursions  into  the  conntry,  and  hope  that  in  the  coming  sea- 
son  they  may  be  able  to  arrange  seyeral  excursions  which  cannot  but 
be  extremely  agreeable  as  weU  as  useful.  They  will  not  only  tend  to 
make  the  members  better  aoquainted  with  one  another,  bnt  will  also 
probably  fumish  many  matters  of  interest  for  our  monthly  meetings. 

The  committee  recommend  the  élection  of  the  following  gentlemen 
as  offioers  of  the  club  during  the  présent  year  :— Président,  the  Hon. 
Pbyan  Dawnay;  yice-presidents,  the  Bey.  Canon  Hey,  M.A.,  J. 
Leokenby,  Eaq.,  F.G.S.,  S.  W.  North,  Baq.,  Bey.  G.  Bowe,  M.A., 
E.  Wood,  Esq.,  F.G.S.  ;  and  Basil  T.  Woodd,  Eaq.  ;  treasurer,  E. 
Smallwood,  Esq.;  hon.  secretary,  Mr.  C.  Wakefield;  committee — 
E.  Allen,  Esq.,  F.G.S.,  W.  C.  Andersen,  Esq.,  D.  Graham,  Esq.,  T.  S. 
Noble,  Esq»,  F.B.A.8.,  and  W.  Procter,  Esq.,  M.D.,  F.C.S.    The  com- 


mittee haye  also  mnch  pleasuve  in  proposîng,  as  honoraiy  member, 
W.  Mndd,  Eaq.,  A.L.S.,  ourator  of  the  Botanio  Gardens,  Cambridge, 
who  has  written  seyeral  books  and  papers  on  cryptogamic  botany. 

The  adoption  of  the  report  of  the  committee,  and  the  élection  of 
the  oificers  and  honorary  members,  in  aooordance  with  the  reoom- 
mendation  of  the  report,  was  projKised  by  Mr.  W.  C.  Andersen, 
seconded  by  Mr.  W.  A.  Phillips,  and  carried  nnanimoualy. 

Mr.  Walker  projKised,  and  Mr.  Phillips  seconded,  that  the  thanks  of 
the  dnb  be  giyen  to  the  officers  for  their  yalnable  serrices  during  the 
past  year. 

The  members  then  sat  down  to  partake  of  refreshments,  most 
kindly  proyided  for  them  by  Mr.  Graham,  after  which  Mr.  Andersen 
propoaed,  and  Mr.  Allen  seconded  a  yote  of  thanks  to  Mr.  Graham, 
who  briefly  thanked  the  meeting. 

A  similar  compliment,  on  the  motion  of  Mr.  Smallwood,  seconded 
by  the  Bey.  Canon  Baine,  was  paid  to  the  chairman,  after  which  the 
members  separated. 


BBIGHTON  AND  SUSSEX  NATUBAL  HISTOBY  SOCIETY. 

Febbuabt  IOth. — The  président,  Mr.  T.  H.  Hennah,  in  the  chair. 
The  recdpt  of  Catalogue  of  Works  on  the  Microscope^  by  B.  C.  fioper, 
from  the  author,  Microscopîc  Objecte  Figured  and  Descnbed,  by  J.  H. 
Martin,  from  the  publiaher,  and  Scientific  Opinion,  from  the  editor, 
waa  aoknowledged. 

The  hon.  aec.,  Mr.  T.  W.  Wonfor,  exhibitèd  a  colleotion  of  galls, 
found  on  Britiah  plants,  made  by  Mr.  W.  H.  Kidd,  and  read  a  descrip- 
tion of  each  and  of  the  insecte  prodnoing  them,  drawn  up  by  the  aame 
gentleman.    This  collection  is  intended  for  the  Brighton  Muséum. 

Mr.  Wonfor  then  read  a  paper  on  "  Seeds." — Commencing  with  the 
first  appearance  of  the  oyiile,  in  the  nnexpanded  fiower  bnd,  as  a 
pimple  consisting  of  an  aggregation  of  cells,  îts  graduai  deyelopment 
and  imprégnation  by  the  pollen  together  with  its  seyeral  parts  were 
traced,  nntil  the  perfect  seed  ready  for  dissémination,  and  oontaining 
within  it  the  embtyo  of  the  future  plant,  was  fully  formed.  The 
yarions  modes  by  which  the  seed  is  disseminated,  the  great  nnmber 
produced  by  some  plants,  the  power  possessed  by  some  seeds  of  resiat- 
ing  beat  and  cold,  and  the  wonderfnl  property  possessed  by  some 
seeds  of  preserving  their  yitality  under  apparentiy  yeiy  adverse  dr- 
oumatances,  for  long  période  of  yeara,  were  next  discussed.  On  the 
subject  of  artificiel  sélection  it  was  pointed  ont  what  might  be  donc  in 
increasing  both  the  sise  and  nnmber  of  seeds  and  plants,  by  oarefully 
following  the  plan  adopted  with  such  suocess  in  the  case  of  corn 
grains  by  Mr.  F.  Hallett,  of  Brighton.  Seeda,  as  objecta  for  the 
microscope,  were  next  diacuaaed.  Having  spent  several  years  in  the 
colleotion  and  examination  of  the  seeda  of  wild  and  cultivated  planta, 
aa  objecta  for  the  microacope,  he  conaidered  few  thinga  in  the  vegetable 
kingdom  preaented  such  diveraity  of  form,  markinga,  and  beauty. 
Althongh  unwiUing  to  lay  down  any  law  for  dasaification,  by  means  of 
the  appearances  of  seeda,  yet  often  in  the  caae  of  unknown  seeda,  he 
had  been  able  to  name  the  family  to  which  they  bdonged,  from  certain 
peculiaritiea  common  to  many  planta  of  the  aame  family.  Among 
aome  of  the  most  intereating  famÛiea  might  be  mentioned  the  Scrophu- 
lariaceas,  oontaining  the  mulleina,  foxgloyea,  figworts,  paulownias,  &c. 
the  Papayeraces,  many  of  which  were  yery  beautiful  objects  ;  the 
Caryophyllaceœ,  a  pink  family,  oontaining  a  yery  great  nnmber  of  very 
beautiful  seeda,  not  the  least  beautiful  being  the  common  chiokweed 
and  ragged  robin  ;  and  the  Orchidaceœ,  charaoterized  by  what  had  been 
termed  the  appearance  of  net-pnrses  oontaining  a  single  gold  coin. 
The  majority  required  no  other  préparation  than  that  of  bdng  mounted 
dry.  Some,  like  the  orchids,  when  mounted  in  balsam,  formed  good 
polarisoope  objecte.  For  making  eut  the  seyeral  ooats  of  the  seed 
and  the  embryo,  sections  ont  on  the  plan  reoommended  by  Dr.  HalUf^x 
gave  admirable  results. 

The  paper  waa  illustrated  by  a  large  collection  of  seeds,  and  by 
microscopic  préparations,  indnding  sections  showing  the  seyeral  parts, 
made  by  Dr.  Hallifax. 


NATUBAL  HISTOBY  SOCIETY  OF  GLASGOW. 

Thb  fifth  meeting  of  the  session  was  hdd  on  Tuesday  evening,  the 
25th  Jan.,  in  the  library  of  Anderson's  University,  Profeesor 
John  Young,  M.D.,  président,  occupying  the  chair.  Mr.  John  Beau- 
mont,  Gametbank  House,  810,  Sauchiehall-street,  was  dected  a  rési- 
dent member.  The  secretary  exhibitèd  a  spécimen  of  the  Shore-lark 
(Alauda  alpestris),  which  was  shot  near  St.  Andrews  on  the  first  of 
the  présent  month,  and  forwarded  by  B.  G.  Wardlaw  Bamsay,  Esq., 
of  White-hill,  Lasswade.  This  spedes  has  hitherto  been  regûded  aa 
an  extremely  rare  Britiah  bird,  and  in  ail  works  on  the  omithology  of 
this  coTutry  not  more  perhapa  than  a  dozen  Britiah  spedmens  haye 
been  enumerated.  Mr.  Gray,  however,  remarked  that  dnring  his 
examination  of  Scottish  collections  dnring  the  last  six  or  eight  years 
he  had  seen  at  least  nine  apedmens  that  had  been  captured  norih  of 
the  Tweed,  and  eVen  yentured  to  say  that  the  shore-lark  would  yet  be 
found  to  be  a  tolerably  regular  winter  yidtant  to  the  eastem  shores 
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of  Seotland.  Althongh  the  head-qnaxtén  of  the  speoieB  mig^ht  be  said 
to  be  North  Amerioa,  wbere  it  was  widelj  distribnted  from  tbe  table- 
land  of  Mexico  to  the  Fur  Conntriee,  extending  its  range  as  far  as  the 
•horee  of  the  Ârotio  Sea,  it  was  doubtfnl  if  the  small  flooks  whioh 
reached  Brîtain  came  from  that  part  of  the  world.  It  had  not  indeed 
been  definitely  settled  whether  the  shore-lark  of  North  Amerioa  and 
that  of  European  conntries  are  reallj  identical. 

Ifr.  Thomas  Chapman  exhibited  two  oases  oontaining  a  number  of 
spedmens  of  Ceratoeampa  regalis,  and  eight  other  species  of  interest, 
whioh  had  been  bronght  alire  to  this  ooxmtry  from  North  America  in 
Febroarj  last. 

The  following  papers  were  then  read  : — 

*'  On  the  Claims  of  Natnral  History  as  a  Braaoh  of  Education,"  by 
J.  W.  Allas,  Esq.,  in  whioh  the  anthor  adyooated  the  teaohing  of 
loology  aad  other  branches  of  natoral  history  in  sohools,  and  alao 
that  it  shonld  ooonpy  a  more  imi)ortant  place  in  the  onrrioalnm  in  àll 
imiTersities.  At  its  dose,  Professor  Young  made  eome  lengthened 
rvmarks  bearing  on  the  différent  aspects  of  the  question. 

'*0n  the  Introduction  of  the  WUd  Torkey  (MeUagris  gallopa/vo) 
into  Argyllshire/'  by  John  Oilmoar,  Esq. — ^The  anthor  of  this  paper 
mentioned  having  reoeiyed  three  speoimens  of  this  beantifnl  bird — a 
maie  and  two  females — from  the  Sonthem  extremity  of  Lake  Hnron, 
in  Canada,  in  the  snmmer  of  1866,  since  which  time  varions  broods 
had  been  snoœssfnlly  reared  in  the  neighbonrhood  of  Ardlamont, 
where  the  birds  had  been  allowed  their  fnll  liberty  in  the  woods.  At 
ftrst  it  was  foand  neeessary  to  establish  a  brood  by  hatching  the  eggs 
nnder  oommon  bam-door  fowls,  bat  the  yonng  birds  at  once  exhibited 
their  thoronghly  wild  nature  by  refnsing  the  shelter  of  a  roof  and 
preferring  to  roost  on  trees.  One  of  the  birds  of  this  fiock  (reared  in 
1867)— a  yonng  maie — Mr.  CKlmonr  desoribed  as  a  very  handsome  bird, 
of  beaatifol  plomage,  his  magnifioent  bronzed  feathers  showing  to 
great  adyantage  in  the  snnlight.  In  the  snmmer  of  1868  one  of  the 
hens  had  seleoted  a  site  for  its  nest  in  a  dense  thioket  of  ivy,  dothing 
the  snmmit  of  a  high  and  précipitons  rock  where  it  managed  to  ro- 
main nnobserred  nntil  the  yonng  ones  were  hatohed.  After  making 
the  disooTery  of  this  nest,  Mr.  Oilmonr  was  interested  by  obsenring 
ihe  manner  in  which  the  parent  bird  approached  her  secret  treasnre. 
Taking  adrantage  of  an  orerhanging  tree,  the  waiy  créature  invariably 
perched  there  first,  and,  after  walking  oantionsly  along  a  branch, 
dropped  npoo  the  nest,  on  which  she  sat  withont  the  faintest  trace  of 
her  form  being  seen.  In  1869  the  hen  birds  disappeared  for  a  oon- 
■iderable  time  in  the  woods,  and  nothing  was  seen  of  them  nntil  eaoh 
i^peared  with  a  brood  of  abont  a  doaen  healthy  ohioks  feeding  in  the 
mnall  grass  paddocks  at  the  edges  of  the  coverts  and  enjoying  the 
■onehine.  While  the  yonng  ones  were  bnsily  engaged  in  feeding 
on  inseots,  ào,,  the  old  birds  were  standing  on  the  alert  with  ont- 
atretohed  neoks  ready  to  give  the  alarm  on  any  approaohing  danger. 
On  being  snddenly  snrprised,  thèse  qnick-sighted  sentinels  wonld  at 
onoe  oronah  dose  to  the  gronnd  with  a  waming  cry,  and  remain 
motionlees  in  this  attitude,  aie  young  ones  meanwÛle  disappearing  as 
if  by  magie  in  the  surrounding  tufts  of  grass.  At  a  later  stage  of 
their  existenoe  thèse  broods,  which  spreaid  themseWes  in  the  neigh- 
bonring  moors  and  in  the  woods  adjoining,  were  killed  by  shooting 
parties,  the  beaters  having  disturbed  them  along  with  ordinary  game. 
Mr.  Gihn  our  also  mentioned  that  they  in  some  cases  squatted  so  close 
to  the  g  round  as  to  be  quite  invisible  among  the  withered  twigs  and 
fems,  and  that  in  one  instance  he  had  aotnally,  in  firing  at  a  rabbit 
in  the  oovert,  shot  a  yonng  wild  tarkey  whioh  had  been  lying  con- 
oealed  in  the  course  taken  by  the  rabbit.  Mr.  Gilmour  oonduded  his 
higUy  interesting  paper  with  a  description  of  the  wild  bird  as  com- 
pared  with  those  of  the  domestic  breeds,  remarking  that  it  possessed 
greater  ^ymmetiy  and  altogether  a  more  compact  form,  standing 
higher  on  its  legs,  and  exhibiting  other  o  haraoters  more  like  those 
of  a  game  bird  than  one  of  the  gallinaoeoas  order.  The  plumage  of 
the  maie  especially  was  deacribed  as  of  the  most  perfeot  bronze  oolonr, 
gleaming  in  the  sunshine  like  a  splendid  ooat  of  mail.  The  number 
of  eggs  was  stated  to  be  from  16  to  20,  and  the  time  of  incubation 
lasts  dl  days. 

Is  referring  to  the  wild  turkey  as  catalogued  by  soientifio  omi 
tholcffists,  Mr.  Qray  mentioned  to  the  meeting  that  there  are  now  snp- 
poied  to  be  three  différent  spedes  of  Mdeagris  besides  the  ilf.  ocellata, 
of  Honduras  and  other  parts  of  Central  iîmerica,  namely,  K .  iimm- 
Mfiiw,  which  is  probably  peouliar  to  the  eastem  half  of  North 
Amerioa  ;  Jf.  Mexieana  of  Gould,  a  species  belonging  to  Mexico,  and 
extending  along  the  table-lands  to  tiie  Booky  Mountains,  the  Gila, 
uid  the  Llano  Estacado  ;  and  a  third,  the  M.  gaXlopavo  of  LinnsBUS, 
or  domestioated  bird.  This  last  spedes  was  perhaps  originally 
indigenons  to  one  or  more  of  the  West  India  Islands,  whenoe  it  was 
taken  in  a  tame  state  to  varions  parts  of  North  Amerioa,  and  thence 
to  Europe  abont  the  year  1520.  The  domestioated  bird  diffère  from 
the  nearly  allied  wild  species  in  having  a  largely-devdoped  dewlap 
exUuding  from  the  base  of  the  under  mandible  down  the  fore  part  of 
the  neok  to  its  base,  and  it  oannot  yet  be  said  to  be  a  settled  question 
M  to  the  précise  original  stock  fiom  whioh  the  valuable  bam-yard 
Dteeda  bave  deaoended. 


<<  Notes  on  the  Gênera  of  Eztinot  Fosdl  Shdls— BeDerophon  and 
Poroellia  ;  their  Classifioation  amongst  the  Mollusea,  and  their  Distri- 
bution in  the  Silurien  and  Carboniferous  Strata  of  the  West  of  Soot- 
land,"  by  John  Yonng,  Esq.— Mr.  Young  stated  that  at  one  time  this 
interesting  gronp  of  shells  had  been  plaoed  by  palseontologists  among 
the  Céphalopode,  the  highest  divison  of  the  Mollusca,  and  regarded  as 
fossil  représentatives  of  the  récent  Argonautid»,  which  possess  a 
s3rmmetrioally  ooiled  shelI,  as  in  Bellerophon  and  Poroellia,  but,  like 
them,  not  ohambered  as  in  the  genns  Nautilus.  In  the  more  reoent 
classification  of  the  Mollusca,  Bdlerophon  and  Poroellia  are  now 
plaoed  amongst  the  Gbsteropods,  and  in  that  division  termed  tiie 
Neudeobranohiata,  whioh  condst  of  entirely  pelagio  animais,  some 
having  shells,  others  none,  and,  aooording  to  Wocâward,  swimmîng 
at  the  surface  instead  of  oreeping  on  the  bed  of  the  sea.  Professer 
Owen  bdieves,  however,  that  from  the  thickness  of  the  shell  in  many 
of  the  spedes  of  Bellerophon,  they  may  hâve  been  adapted  to  protect 
their  owners  while  orawling  over  the  sea  bottom  ;  for  it  can  soarody 
be  indsted,  he  says,  that  àll  were  necessarily  floaters  on  aooonnt  of 
their  organisation.  In  reoent  seas  the  extinot  gênera  are  represented 
by  the  genns  Atlanta  and  the  snb-genns  Oxygyms.  In  palssosoio 
times  the  genus  Bellerophon  commenced  its  existenoe,  so  far  as  is 
known,  in  the  Lower  Silurien  period,  and  became  extinot  in  the 
Carboniferous.  It  is  represented  over  the  world  by  abont  70  species, 
14  of  whioh  are  found  in  Western  Scotland,  viz.,  4  in  the  Silurien  rocks 
of  the  Girvan  valley,  Ayrshire,  and  10  in  the  carboniferous  limestone 
strata  of  the  dietriots  around  Glasgow — the  most  abundant  and 
oharaoteristio  carboniferous  spedes  bdng  B,  wrii  and  B.  deeussatus, 
ànd  their  varieties,  The  rarer  genns  Poroellia  ranges  from  the 
Devonian  to  the  Trias  period.  Ton  spedes  hâve  been  found,  only  one 
of  whioh,  however,  P.  putosi,  has  yet  been  disoovered  in  the  lime- 
stone shales  of  the  Glasgow  district.  Mr.  Young  oonduded  his  paper 
by  remarking  on  the  very  great  rarity  of  fossil  dieUs  of  this  gronp  in 
the  strata  of  seoondary  and  tertiary  times. 

Business  being  then  oonduded,  the  scoiety  a^jonxned  tiU  the  last 
Tuesday  of  Febmary. 


COBK  CUVIEBIAN  AND  ABOHiBOLOGICAL  SOCIETY. 

Ths  fomrth  meeting  of  this  sodety  for  the  session  1869-70  was  held 
in  the  library  of  the  Boyal  Cork  Institution,  on  Wednesday  evening, 
Feb.  2,  J.  Butler  Brenan,  Esq.,  B.A.,  V.P.,  in  the  chair. 

Professor  Hawkins,  F.B.S.,  said, — Some  time  ago  I  reodved  from  a 
gentleman  who  had  been  résident  in  Australie  a  séries  of  bones, 
which  had  been  ooUeoted  in  Clifton  Plains,  Darling  Downs,  Queens- 
land.  Thèse  bones  were  found  to  oonsist  of  lower  Jaws  of  several 
extinot  forme  of  kangaroos,  some  of  which  were  condderably  larger 
than  the  greatest  of  the  living  8i)ede8  of  thèse  marsupials  which  now 
inhabit  Australie.  Besides  jaws  other  bones  were  found  appertaining 
to  thèse  extinot  kangaroos.  The  remains  of  a  very  mnoh  larger  form 
of  marsupials  than  even  the  extinot  kangaroos  were  also  among  this 
collection  of  bones.  Thèse  condsted  of  portions  of  lower  jaws,  also 
fragments  of  the  skull,  detached  molar,  and  indsed  teeth,  together 
with  the  articulating  surface  of  some  of  the  bones  of  the  extremities. 
To  one  of  the  animfJs,  of  which  thèse  larger  bones  had  formed  a  por- 
•  tion  of  the  skdeton,  Professor  Owen  has  given  the  name'Dipsotodon, 
on  aooonnt  of  the  two  large  tusks  in  the  ^nt  part  of  the  lower  jaw, 
naming  it  spedfioally  Australis,  from  the  country  whioh  has  afforded 
thèse  remains.  The  bones  whioh  belong  to  this  gigantio  form  of  mar- 
supial were  first  obtained  by  Sir  Thomas  Mitohell  from  Wellington 
Vi^ey  ;  and.  subseqnently,  the  banks  of  the  Candamine  Biver  hâve 
been  a  fertile  souroe  of  their  remains.  The  oharacter  of  the  teeth 
and  their  arrangement  at  onoe  indioate  the  affinity  of  the  Dipsotodon 
to  the  kangaroos.  In  dze,  however,  it  far  exceeded  any  form  of  this 
genus  of  animais  dther  living  or  extinot.  The  skull  of  the  Dipâoto» 
don  Australis  was  8  ft.  in  length,  and  in  size  the  molar  teeth 
approach  near  to  those  of  the  rhinocéros.  It  also  differed  materially 
in  the  relative  proportion  of  its  fore  and  hind  extremitiee  from  the 
kangaroo  ;  the  latter  having  the  fore  extremities  of  small  sise,  while 
the  hind  extremities  are  largely  developed.  The  Dipeotodon  had  thèse 
extremities  more  nearly  equal  in  size,  and  in  this  respect  somewhat 
resembled  the  Western  wormbak.  The  Dipsotodon  approximated  in 
size  and  bulk  to  the  Weetem  rhinocéros.  Besides  the  remains  of  the 
Dipsotodon,  another  newly  allied  créature  has  left  its.  remains  in  the 
mud  of  the  banks  of  the  Candamine  Biver.  This  extinot  form  of 
marsupial  has  reodved  from  Professor  Owen  the  name  Notothednm, 
dgnifying  *'  beast  of  the  south."  This  genus  was  also  of  gigantio  riie. 
It  diffère,  however,  from  ths  Dipsotodon  in  the  comparativdy  small 
size  of  the  lower  inoisor  teeth.  Two  spedes  of  Notothednm  hâve 
been  found  in  Anstralia,  the  one  named  Ninerum,  and  the  other 
N,  MiteheîUi. 

Mr.  Bobert  Day,  jun.,  F.S.A.,  reoorded  the  disoovery  during  the 
past  month  by  a  labouring  man  in  the  oounty  Boscommon,  of  a  hoard 
of  bronze  fragments,  weighing  sixteen  ponnds,  whioh  he  had  an 
opportuni^  of  examining,  and  the  better  part  of  wbiob  he  purdiased 
in  Mullingar.    The  entire  **  find"  oonsisted  of  2^  fragments,  among 
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whioh  portione  of  bronxe  bowU  and  TeiseU  of  différant  dagvees  of 
thiokness  were  observable  ;  also  parts  of  Celte  and  spear-heads,  and 
tbo  broken  portions  of  a  bronze  soabbard.  The  finding  of  this  is  of 
intereet,  aa  no  snob  objeot  bas  bitherto  oconrred  in  tbe  Britisb  Islee. 
As  wéll  aa  oan  be  jndged  from  tbe  parts  that  remain,  it  was  made  for 
one  of  tbose  long  daggen,  wide  at  tbe  base  and  tapering  to  a  point, 
one  of  wbiob,  witb  pieoes  of  tbe  soabbard,  were  ezbibited  ;  also,  tbxee 
bronze  oelts,  of  tbe  fnll  looketted  type,  and  some  otber  fragments 
from  tbe  same  find.  He  remarked  tbat,  from  tbe  breakage  in  ail  tbe 
pieoes  being  of  great  âge,  none  sbowing  a  reoent  fraotore,  and  from 
tbe  nseless  cbaraoter  of  tiie  find,  tbe  three  oelts  being  nnfit  for  nse, 
two  baving  imperfeot  ontting  edges,  and  tbe  otber  a  break  in  tbe 
locket,  that  tbey  were  intended  for  melting  down  and  re-oasting  into 
more  perfeot  weapons  or  implements.  And  this  being  tbe  oase,  thej 
add  another  link  to  tbe  ohain  of  oTidenoe  whioh  tells  os  that  thèse 
early  bronze  tools  were  made  in  this  island.  The  greater  nnmber  of 
the  fragments  were  wortbless,  save  for  their  métal  vaine  ;  and  thèse 
only  were  bronght  awaj  which  oonld  be  identified  as  giving  a  ohaiaoter 
to  the  hoard.  He  also  showed  a  small  bronze  dagger,  Ipoketted, 
resembling  fig.  850,  p.  465,  Cat.  B.IJL,  and  an  early  copper  oélt  from 
Athlone. 

Dr.  Caolfield  read  a  copy  of  a  pétition,  which  he  said  he  f onnd  in 
the  Pnblio  Becord  Office,  London,  presented  at  Whitehall  on  behalf  of 
the  oitizens  of  Cork,  Nov.  15,  1630,  before  the  following  members  of 
the  Privy  Conncil,  viz.  : — ^Lord  Yisoonnt  Dorohester,  Lord  Vîaoonnt 
Falkland,  Lord  Yisoonnt  Grandison,  the  Lord  Bi^op  of  London, 
Visooant  Chamberlain,  and  Mr.  Seoretary  Coke.  The  document  is 
signed  by  "  William  Bêcher." 

Mr.  Hodder  Westropp  ezbibited  an  anoient  Irish  bronze  crucifix, 
and  also  a  sketch  of  the  Glasgow  Bell  Shrine,  now  in  the  mosenm 
of  the  Scottish  Antiqnaries,  which  affords  a  suggestion  as  to 
what  pnrpose  a  crucifix  had  been  originally  applied.  The  Glasgow 
BeU  Shrine  is  represented  witb  a  crucifix  on  one  aide  of  it.  The 
ornoifix  exhibited  was,  in  ail  probability,  originally  similarly  plaoed  in 
a  bell  shrine.  The  feet  of  the  crucifix  must  bave  been  over  the  key- 
hole,  as  tbey  move  as  a  piyot,  evidently  for  the  pnrpose  of  allowing 
the  insertion  of  the  key.  From  its  bearing  the  so-called  '*  jupon," 
which  is  a  peculiarity  of  the  figures  of  Christ  of  the  12th  oentnry,  it 
must  obviously  belong  to  that  date. 


BOSTON  (U.S.)  SOdBTY  OF  NATUBAL  HISTO&Y. 

DxcvxBBB  15th,  1869. — ^The  président  in  the  diair.  The  follow- 
ing paper  was  presented  : — "  Notes  on  the  Mammala  of  lowa,"  by 
J.  A.  iUlen.*— The  présent  list  of  the  mammals  of  lowa  is  based  mainly 
upon  notes  gatberêd  during  three  months  spent  in  that  State  in  the 
summer  of  1867,  for  the  pnrpose  of  coUeoting  and  studying  its 
animais  and  plants.  It  seeming  désirable  to  make  the  list  a  complète 
one,  a  few  species  bave  been  inserted  upon  the  authority  of  other 
authors,*  whÛe  a  few  others  are  given  from  their  known  occurrence  in 
nearly  ail  the  a^joining  States,  though  not  to  my  knowledge  yet  re- 
ported  from  this.  The  whole  nnmber  enumerated  is  f orty-eight,  and 
probably  but  two  or  three  remain  to  be  added  to  perfeot  the  list  of 
the  indigenous  mammals  of  the  State.  Attention  is  also  called  to 
such  others  as  are  most  likely  to  oocur.  If  three  or  four  northem 
ones  be  found  to  reaoh  the  northem  parts  of  the  State,  the  whole 
nnmber,  including  the  introduced  bouse  rats  and  mice,  may  be  increased 
to  about  fif^-five  op  fifty-six,  which  is  a  nnmber  somewhat  gna,teit 
than  is  found  in  any  of  the  Atlantic  States,  exduding  the  marine 
species,  the  seals  and  cetaceans. 

Through  the  kindness  of  Dr.  C.  A.  White,  the  able  Director  of  the 
présent  Geologioal  Snrvey  of  lowa, — to  whom,  and  to  bis  excellent 
assistant,  Mr.  Orestes  H.  St.  John,  I  am  greatly  indebted  for  assist- 
ance,— ^I  was  enabled  to  pass  a  considérable  part  of  this  time  witb  one 
of  bis  exploring  parties,  and  to  traverse  large  portions  of  nine 
oounties.*  Thèse  are  sitnated  a  little  to  the  south-west  of  the  centre 
of  the  State,  and  embrace  an  area  nearly  sixty  miles  square  ;  and  to 
this  région  most  of  my  spécial  remarks  r^er.  Large  portions  of  this 
tract  were  then  in  a  nearly  primitive  condition,  many  of  its  broad 
prairies  being  still  undistnrbed  by  the  plough.  Yet  the  hunter  and  the 
"  first  settler  "  had  passed  over  it  and  destroyed  or  driven  away  many 
of  the  larger  mammals.  But  the  récent  présence  of  thèse  animais  hère 
was  still  freah  in  the  minds  of  the  older  settlers,  many  of  whom  had 
witnessed  and  assisted  in  their  rapid  extirpation. 

lowa  being  situated  in  a  prairie  région,  it  necessarily  différa  consi- 


derably  in  the  gênerai  cbaraoter  of  its  f anna,  and  eB];>eoially  in  respect 
to  its  mammaÛa,  from  that  of  tbe  wooded  portion  of  the  United 
States  to  the  eastward,  as  ail  who  bave  given  attention  to  the  geo- 
graphical  distribution  of  animais  must  be  aware.    Yet  we  do  not  in 
this  State  fairly  enter  upon  the  so-called  Middle  Province  of  tbe  con- 
tinent, which  diffère  so  markedly,  both  in  fauna  and  flora,  from  the 
Eastem  Province.    A  great  change  in  the  fauna  and  flora  is  met  witb, 
however,  at  the  point  of  junction  of  the  wooded  and  woodless  régions 
of  the  eastem  half  of  the  continent,  which  in  the  latitude  of  lowa 
ocours  more  than  a  hundred  miles  to  the  eastward  of  that  State.    At 
this  point  as  great  and  as  abrupt  a  change  occurs  as  usually  takes 
place  between  two  oontiguous  faunal  districts,  one  of  which  lies  to  the 
north  or  to  the  south  of  the  other,  or  where  the  Une  of  division  is  an 
isotbermal  one,  separating  différent  dimatic  and  zoological  zones.    A 
few  only,  if  any,  of  the  species  embraoed  in  this  list  seem  to  find  their 
eastem  limit  of  distribution  in  this  State  ;  but,  witb  two  or  three  ex- 
ceptions, tbey  range  through  southem  Wisconsin,  Dlinois,  and  even 
into  north-westem  Indiana  and  southem  Michigan,  or  to  the  eastem 
limit  of  the  prairies.    Also,  witb  very  few  exceptions,  none  are  re- 
stricted  to  it  in  either  their  northward  or  southward  range.    A  few  of 
the  more  northem  species,  whose  southem  range  is  restrioted  to  the 
southem  border  of  the  Alleghanian  fauna,  may  reaoh  the  northem 
oounties  of  lowa,  as  a  few  essentially  southem  spedes  may  approaoh, 
or  even  be  found  oocasionally  within  its  southem  borders.    lowa  ia 
henoe  mainly  embraoed  within  the  Carolinian  fauna,  at  least  so  far  aa 
its  mammals,  birdsj   and  reptiles  are  ooncemed,  though  generally 
heretofore  supposed  to  belong,  in  great  part,  at  least,  to  the  Allegha* 
nian.    Among  the  strictly  prairie  mammals  represented,  are  at  least 
four  rodents  (Spermophihïs  iridecem'linêatrM,  8.  Frcmklinii,  Oeomys 
hur8<mu8,  Heêperomys  Michiga/nensis),  two  carnivores  (Oanis  latrans^ 
TcuBidea  Americana)^  and  at  least  one  insectivore  {ScaXopg  argentatus), 
Only  one  eastem  species,  the  red  squirrel  {Sdunis  Hudsonius),  appears 
to  find  at  tbe  prairie  Une  its  western  limit,  if,  as  some  bave  supposed, 
it  be  true  that  this  animal  does  not  range  across  the  continent. 
Henoe  the  différence  between  the  mammalian  fauna  of  the  prairies  of 
the  ITpper  Mississippi  valley  and  that  of  the  forest  région  to  the 
eastward  oonsists  in  the  addition  of  a  nnmber  of  species  pecnliar  to 
the  prairies. 

Since  ail  the  larger  spedes  of  mammalia  are  everywhere  rapidly 
diaappearing  before  the  reyolutionizing  infiuences  of  civilisation,  and 
since  great  and  gênerai  changes  oocur  in  the  faunal  and  floral  featores 
of  every  oountry  when  brought  under  oultivation,  it  beoomea  a  matter 
of  unusual  interest  to  préserve  as  oorrect  a  record  as  poaaible  of  the 
primitive  conditions  of  our  own  oountry  in  this  respect,  for  oompa- 
rison  witb  its  subséquent  altered  status,  as  weU  as  a  bistory  of  the 
change.  The  natnral  bistory  of  lowa  is  of  course  now  far  from  an 
unexplored  fldd,  yet  I  flnd  that  no  adéquate  record  of  its  animais  and 
plants,  nor  of  tbose  of  the  oountry  Immediatdy  a^joining,  bas  as  yet 
been  made.  I  bave  henoe  no  hesitanoy  in  presenting  the  few  notes 
that  fdlow  conoeming  some  of  the  mammals  of  this  State.  The 
author  then  proceeds  to  give  a  desoriptiTe  catalogue  of  thèse 
mammalia. 


^  The  worki  to  whioh  I  am  chieflj  indebtsd  are  Ui«  admirable  Tolnmea  of  Fro- 
feMor  8p«soer  P.  Baird,  on  the  Mammalê  oflforlk  Amerioas  Andobon  aad  Baoh- 
maa'i  Q»adrup*dB  qf  North  Amtriea;  the  late  Major  Robert  Kenoiootf  ■  papera 
on  th«  Mammalt  of  Nortbem  Illinoit  (8e«  Patent  OiBoe  Beporte,  Agrioalture,  for 
1866  and  1867.  and  Tranêaeiùnu  qf  tU  lUimoi»  8taU  AgrieuUural  Soeietw,  toI.  i. 
1863-1864,  p.  880)  ;  and  Dr.  F.  T.  Hayden'i  ralaable  article  on  the  **  Oeology  and 
Natnral  Hisrorjr  of  the  Upper  Miasonri,"  pablisbed  in  the  TramaetiMi  if  fhê 
Am^riean  PkUoêopkieal  Soeiêijf  (toI.  xii.  2na  eerlea). 

'  Dallas,  Gnthrie,  Booae,  Oreene,  OanoD,  Orawford,  Sao,  Oalhoon,  aad 
Andaboa. 


FOREIGN  ACADEMIES. 


THE  FBENCH  ACADEMY. 

Pabib,  Fsbbuabt  7TH.^At  this  meeting  the  Academy  éleoted  a  cor- 
respondent in  place  of  Sir  Boderick  I.  Muxohison,  elected  fozeign 
assooiate. 

A   list    of   candidates    for   this  vacancy  was   presented  by  the 
section  in    the   last    secret    committee  in   the  following  order: — 
In  the  first    Une,    Herr    Cari    Friedrich    Naumann    of    Leipsic; 
in   the    second  Une,   alphabeticaUy   plaoed,    MM.    Abic  of   Tiflis, 
Gustave  Bischofr  of   Bonn,    Ami  Boné    of    Yienna,  Dana  of  New 
Haven,  Von  Deoben  of  Bonn,  Domeyko  of  Santiago,  James  HaU 
of  Albany,  Ton  Hauer  of  Yienna,  Yon  Helmersen  of  St.  Peters- 
burg,  Charles  T.  Jackson  of  Boston,   Ejerulf  of  Christiania,  Yon 
Kokscarow  of  St.  Petersburg,  William  Logan  of  Montréal,  W.  H. 
Miller  of  Cambridge,  Ferdinand  Boemer  of  Breslau,  Scaochi  of  Naples, 
Angelo  Sismonda  of  Turin,  Studer  of  Beme.    Herr  Naumann  re- 
ceived,  ont  of  44  votes,  27  ;   Dr.  MiUer,  10  ;  Herr  Studer,  5  ;  Seiior 
Domeyko,  2. 

Among  the  oorrespondenoe  presented  as  usual  by  M.  Dumas  were  :— 
A  note  by  M.  Béchamp  on  blood  oorpusoles. 

A  new  memoir  by  M.  Berthelot,  on  the  synthesis  of  the  organic 
acids. 

A  note  by  M.  Lenormant  on  the  Asiatic  origin  of  the  horse  and  the 
Afrioan  orig^  of  the  ass,  proved  by  means  of  philologioal  data. 

A  new  memoir  by  M.  Maumené  on  the  theory  of  chemical  action. 

M.  H.  St.  Claire  DeviUe  presented  a  fresh  note  by  MM.  Troost  and 
Hantefeuille  on  the  beat  of  oombiuation'of  siUoinm  witb  ohlorine  and 
witb  oxygen.    The  authors  bave  obtained  the  following  results  : — One 
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gramme  of  «morphoiui  silioiam  disengagea  7,830  calories  in  nniting 
with  oxygen,  5,630  in  nniting  with  ohlorine,  and  290  in  passiag  into 
the  oryatalline  modification;  and  one  gramme  of  silicinm  oUoride 
eTolyea  in  reaoting  on  140  timea  ita  weight  of  water  2,915  calories. 
From  thèse  nnmbers  and  those  obtained  by  the  anthors  for  carbon,*  it 
will  be  fonnd  on  calonlation  that  one  équivalent  of  silioiam  diaengages 
more  than  twiœ  as  mnoh  beat  as  one  équivalent  of  cârbon  in  nniting 
with  the  same  qnantity  of  oxygen.  When  the  oarbon  passes  to  the 
state  of  oxide  of  oarbon  only,  it  disengages  abont  a  thinl  of  the  beat 
ihat  the  same  weight  of  silicinm  does  in  passing  into  ailica.  Thèse 
faota  are  applied  by  the  anthors  to  the  explanfition  of  some  of  the 
phenomena  observed  in  metallurgical  opérations  where  ailicions  cast- 
irona  are  employed. 

M.  Faye  presented  a  note  by  M.  Lanssedat,  a  note  explanatory  of  a 
graphie  method  for  determining,  withont  the  aid  of  calonlation  the 
différent  oironmstanoes  of  éclipses,  both  solar  and  Innar.  This  method, 
which  is  only  the  réalisation  of  an  idea  of  Lagrange's,  maj,  in  the 
opinion  of  M.  Faye,  be  of  nse  in  enabling  the  différent  zones,  where  a 
given  phase  will  be  visible,  to  be  qnickly  and  olearly  ascertained. 

Obaervations  on  the  zodiacal  light  by  M.  Heis  were  also  presented 
by  M.  Faye. 

Attention  was  called  by  M.  H.  St.  Claire  Devilleto  a  very  abnudant 
fall  of  anow,  whioh,  aooording  to  a  letter  from  M.  Nandin,  happened 
in  BoQsillon  on  21st,  22nd^  and  23rd  oit.  The  snow  fell  withont 
întermission  for  f orty-fonr  honrs,  and  aoonmnlated  to  a  mean  hié||it  of 
li  mètres.  ^^ 

M.  Deville  also  stated  that,  by  a  letter  from  Qorseix,  the  emption 
of  Santorin  was  stiU  active.  Gkiseons  émanations  are  constantly 
ooonrring. 

A  note  by  M.  Bonohotte  was  presented  by  M.  £.  Becquerel  on  a 
modification  and  simplification  of  Holtz's  electrical  machine. 

A  report  by  M.  de  St.  Venant  was  read  on  a  work  by  M.  Lévi,  pre- 
sented in  1867,  the  objeot  of  which  is  the  mathematioal  study  of  the 
pressure  of  earth  against  walls  sustaining  it.  In  conformity  with  the 
oonchuions  of  the  report,  the  Academy  voted  the  insertion  of  this 
memoir  with  those  from  foreign  savants, 

After  the  meeting  the  Academy  went  into  secret  committee. 


THE  VEENNA  ACADEMY. 


ViKNKA,  Janitabt  7th. — ^The  secretary  laid  before  the  meeting  the 
foUowing  mémoire  reoeived  :— On  some  oonstituents  of  the  fruit  of 
Cerasus  ocula,  Borckh.,  by  Professer  Bochleder  of  Prague. 

On  a  spiral  valve  in  the  venaporta  of  the  Bodentia,  by  Herr  Hofrathe 
and  Professor  Hyrtl. 

Herr  Haidinger  presented  a  note  from  M.  Meunier,  of  Paris,  on 
Viotorite  or  Enstatite  from  Deesa,  in  Chili,  contained  in  the  meteoric 
iron  fonnd  there,  which  différa  from  other  varieties  in  being  quite 
oolourless,  and  transparent,  and  containing  not  a  trace  of  iron.' 

Professor  Unger  sent  in  a  memoir  for  publication  in  the  SitximgS' 
herxehte  of  the  Academy,  on  the  foesil  reed-mace  (Typha).  Though 
récent  investigations  bave  shown  the  présence  of  the  gênera  Typha 
and  Sparganium  in  tertiary  deposits,  many  romains  of  the  former 
genua  hâve  been  regarded  as  reeds  (Arundo).  The  author  endeavonrs 
to  establiah  with  oertainty  the  very  wide  distribution  for  the  genua 
Typha  first  indicated  by  D.  Stur. 

Herr  £.  Maoh  sent  in  a  description  of  an  apparatus  for  observing 
BonorouB  vibrations. 

Dr.  Samuel  K^ya  sent  in  an  aooount  of  the  results  obtained  by 
hiffl  of  an  examination  of  the  bitter  spring  of  Weilutza  not  far  from 
Jassy  in  Boumanîa.  It  proves  to  be  rich  in  both  01auber*s  and 
Epsom  salta. 

A  work  by  Herren  J.  Bumpf  and  F.  TTllik,  entitled  the  Ullman- 
nite  (niokel-antimony  pyritea)  of  Waldenstein  in  Kaemten,  was  sent 
in  by  Herr  Professor  Petere. 

D^.  Graber  sent  in  a  memoir  on  the  Orthoptera  found  in  the  level 
distriota  of  the  Austrian  Alps. 


BOYAL  ACADEMY  OF  BELGIUM. 

ScxsKCS  Sbgtiok,  Dbcbicbbb  ira. — On  the  report  of  MM.  Steicheui 
Idagre,  and  Catalan,  the  section  decided  to  publish  in  the  mémoire  of 
the  Academy,  a  work  by  M.  P.  Gilbert,  on  a  property  of  f unctional 
detarminanta  and  ita  application  to  the  development  of  implioit 
funoftiona. 

TbB  next  report  was  on  a  work  by  M.  Neuberg,  entitled  studiee  on 
tetraliedic  co-ordinatee.  FoUowing  the  reoommendationa  of  the  re- 
porters, the  section  voted  the  insertion  of  this  work  in  the  memoirs  of 
the  Aoademy* 

THE  BEBLIN  ACADEMY. 

èkJb  a  récent  meeting  of  this  Academy,  a  paper  was  read  on  the  dia- 
tliermancy  of  a  séries  of  bodies  for  obscure  raya  of  beat,  by  Herr 


Sohulti-Sellaok.  Most  bodies  are  athermaaona  for  obscure  rays 
emitted  by  a  surface  at  100"  C.  coated  with  lamp-black;  there 
exista,  however,  a  certain  number  of  aubstanoea  which  transmit, 
even  when  in  greater  thickness  than  one  millimètre,  a  notable 
portion  of  raya  from  auch  a  source.  The  principal  of  thèse 
are: — ^rock  aalt,  fluorspar,  sulphide  of  oarbon,  tinctnre  of  iodine, 
bromine,  and  sylvine  or  potassium  chloride,  that  is,  certain  éléments 
and  certain  compounda  of  ohlorine,  fluorine,  and  sulphur.  The 
author  haa  reoognized  the  same  property  not  only  in  ail  ohlorides, 
but  in  ail  bromides,  iodides,  and  flnoridea  of  simple  bodies,  which  he 
bas  been  able  to  bring  into  a  condition  which  permita  of  this  f  orm  of 
experiment.  He  finde»  likewise,  that  a  certain  number  of  sulphidea 
possess  this  property. 

Another  interesting  point  ascertained  by  the  author  is  that  sélénium, 
blende,  chloride  of  sUver,  bromideof  silver,  bromide  of  potassium,  and 
iodide  of  potassium  absorb  the  dark  rays  lésa  than  those  from  a 
luminous  gas  fiame. 

BOYAL  INSTITUTION  OF  LOMBABDY. 

Milan,  DicsiCBEB  9th.— The  vice-président.  Signer  Caatiglioni,  read 
the  second  part  of  notea  and  observations  on  the  instruction  and  édu- 
cation of  deaf-mutes. 

Professor  Porta,  read  the  ooncluding  part  of  bis  memoir  on  the 
ligature  of  the  large  arteries. 

A  paper  on  the  prévention  of  pellagra,  was  read  by  Dr.  Lombroso. 

The  élection  of  a  vice-président  fbr  the  year  1870-71  was  then  pro- 
ceeded  with.  The  foUowing  were  the  results  of  the  balloting: — 
Brioschi,  16  votes  ;  Terga,  8  ;  PoUi,  4.  Signor  Briosohi  having  ob- 
tained more  than  two-thirds  of  the  votes,  aooording  to  the  requirements 
of  the  bye-laws,  waa  therefore  declared  duly  elected. 


NOTES  AND  MEMORANDA. 


i«**> 


1  8ce  ScnvTxno  Orxazov,  toI.  iii«  p.  167. 


s  IHd.,  Tol.  ii.  p.  670. 


Old  Change  Microaoopioal  Society. — ^The  handsome  rooms  of 
the  City  Terminus  Hôtel  were  made  very  gay  last  evening  by  the 
fourth  annual  soirée  of  the  Old  Change  Micrœoopical  Society. 
Thoroughly  Ughted,  gUttering  with  hundreds  of  scientific  instruments, 
picturee,  flowers,  and  worka  of  art,  and  animated  with  the  movement 
of  some  1,200  ladies  and  gentlemen  in  evening  dress,  the  scène  was 
natnraUy  an  extremely  brilliant  one.  Aa  a  microscopic  exhibition  this 
conversaationû  bas  never  been  surpaesed.  The  large  haU,  though  not 
Buffioiently  spaoious  to  aocommodate  aU  that  was  to  to  be  seen,  con- 
tained the  chief  articles.  Upon  three  tables,  eaoh  stretching  along 
the  entire  length  of  the  haU,  about  250  microscopes  were  arranged, 
one  of  the  taï>les  being  devoted  to  the  fine  collection  of  instruments 
owned  by  the  society  itself ,  and  the  remainder  to  contributions  from 
the  feUows  of  the  Boyal  Microscopical  Society,  Quekett  Club,  North 
London  Naturaliste*  Club,  and  several  private  gentiemen  and  weU- 
known  mannfacturers.  The  objecte  of  intereet  were  much  too 
numeroua  to  particularize,  but  a  weU-compiled  catalogue  directed  the 
visitors  to  the  best  spécimens.  Inseot  lif  e,  as  a  matter  of  course,  was 
familiarly  dealt  with  in  aU  its  forms,  and,  in  addition,  there  were 
pointed  ont  a  hair  from  the  hapleaa  King  Theodore*8  head,  some  of  Dr. 
Carpentar*s  récent  dredgings  from  the  North  Sea,  and  a  bit  of  human 
skin  from  the  "door  of  the  Treaaury,  Westminster  Abb^."  The 
vegetable  and  minerai  kingdoma  had  departmenta  of  their  own,  and 
another  portion  of  the  haU  was  set  apart  for  the  exhibition  of  new 
and  récent  inventions  in  microscopic  science. 

A  Monster  Teleaoope. — ^Messrs.  Cooke  A  Sons,  of  York,  says 
Applied  Science^  hâve  juat  oompleted  the  largest  refriboting  télescope 
ever  constructed.  The  tube,  which  la  oigar-Bluq;>ed,  is  32  f  t.  long, 
and  in  the  oentre  3  ft.  6  in.  diameter,  whilat  the  object  glaas  la  25  in. 
diameter.  A  métal  pUlar  upon  which  it  atands  ia  20  ft.  high,  and 
abont  6  ft.  diameter  at  the  baae.  At  the  top  of ,  and  within  the  piUar, 
is  a  driving  dodk,  the  weighta  of  whioh  ooonpy  tho  lower  hoUow  of  the 
same  part  of  the  instrument.  The  order  for  the  télescope  waa  given 
flve  yeara  ago  by  Mr.  Newall,  submarine  cable  manufacturer,  of  Gates - 
head,  into  whoee  poaaesaion,  at  the  latter  place,  it  ia  now  in  course  of 
remorral.  It  ia  the  intention  of  Mr.  NewaU  to  ereot  an  observatory 
for  ita  acoomodation  in  Madeira. 

Another  Kew  Dye.— The  aniline  dyea,  it  seems,  hâve  now  a  rival 
whioh  not  only  vies  with  them  in  brilUanoy  and  variety,  but  ia  of  a 
lésa  fleeting  or  more  fixing  oharaoter.  lîie  new  cdouring  matter, 
aooording  to  the  Mechanies'  MagagiMt  is  a  purely  vegetable  extract, 
the  plant  from  whioh  it  is  obtained  being  imported  from  the  weatem 
parts  of  Africa,  and  also  from  the  Weet  Indies.  The  oolouring  matter 
ia  variously  treated,  aooording  to  the  coloura  required  and  the  dyes  to 
be  prepMod  from  it.  The  proœes  of  production  ia  carried  on  with 
machineiy  of  a  spécial  charaoter,  which  haa  been  deeigned  by  the 
patenteea,  Messrs.  WaUcer  A  Ce,  for  thia  mMiufaotute.— Butlder. 
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ObowloMl  AaalTiia  of  ft  BaoïplB  of  Xztavot  of  M»at. — As 
BiiftljaiB  of  eibaot  of  m«kt  hj  Hen  IMobardt  U  gÏTan  in  Dingltr'i 
Folyteclmitchet  Journal.  Tha  umpla  m«  pnparad  b;  k  prinitv  firm, 
and  ]tîeld«d,  on  uwljBi*,  tba  folloving  renilti  i — Portion  (otnble  in 
ftloohol(of  BS  per  oent.  ■toengtii),  SD'76  p«t  eant.)  ntet,  16peia«nt.| 
tttbj  mftttar,  0-2  par  oent.  j  nitina«ti,  SitS  p«t  oant.  t  mai,  81'36 1^ 
Mut.  (ooDtaining  pot»»i,  90  per  mut  i)  «od*,  S'S  pw omt. i  pluw» 
pfaoria  uiid,  61  pw  o«nt.  Th«M  mnlta,  u  oompued  wHh  liablg'a 
•ad  tha  Fim  Bentoa  eitnoti,  ua  atatad  bj  the  kQthor  lo  b«  in  berma 
ol  tlie  eitnot  («at«d  by  him  toi  KM.  Bnsahantli^  A  Ca. 

The  randv  Hamorl»l.^~Tke  anbaoriptloni  to  tha  Fanda^  m*- 
aorisl  bsTB  onlr  leaahad  jEI,400.  A  monBmmt,  It  i*  uid,  i«  to  ba 
eraotfld  in  the  Britiab.  Hnsamn.  Thia  il  ail  tha  praaant  genantion  <rf 
En^bmen  aeam  inoliced  lo  do  to  porpetnata  tha  memorj  of  the 
graateit  philoaaphar  of  their  time. — II»diial  Timt*  and  GomUa. 


SCIENTIFIC  DIARY, 

WEDHESDAY,  Fibinair  Iflth. 

Society  of  Arti,  8  p.m.     "On  Emigration,"  bj  Thomas  Ptnmmer,  Eaq. 

Royal  Socioty  of  Lileraturo,  8.80  p.m, 

Hctoomlaglcal  Society,  7  p.m. 

Boyal    Hortioultural    Soeiety.      BihlblUon  of   ChInaM   PtimulM  and 

Boyal  Soolaty  of  Litaratnra,  8.30  p.m.    "  CoSna  and  Mummiai  dUooTond 
in  %rpt  during  the  VintorH.RH.  ths  Priao*  of  Walta,"  by  Dr. 


^^Egyptd, 


THUHSDAY.  17tb. 


Royal  Sodety,  8.30  p.m.  "On  a  Diitiact  Form  of  Trannsnt  Hemiopsia," 
by  Hubert  Airy,  M.D.  "  Acooimt  of  the  Great  Helboonn  Telnoop*, 
from  Aprll,  1868,  to  itacommenoement  of  Oparationiin  AiwtnIiB,  in 
18tie,"  by  A.  Le  Suem-. 

Society  of  Antiquarisi,  8,30  p.i 
thaBoï.  M.  E  C.  "'  '  ■■ 
Bbaip,  £sq.,  F.S.A 

Linoean  Sodaty,  8  p.m.    "Tree-Fonii  of  Britiifa  Kkkini,"  by  Ur.  Bcott. 

Zoological  Socioty,  4  p.m. 

CfaemicBl  eodety,  8  p.m. 

Mumlimatla  Society,  7  p.m. 

Boyal  Soiriaty  Club,  S  p.m. 

Harrelan  Bostety,  8  p.in.    ^'On  Infantile  Fntomonia,"  by  Dr.  Day. 


Boyal  Inititution,  3  p.n 

by  Prof.  Humpbc;. 
Social  Soienca  Association,  8  p.m.     "Beiulta  of  GoTcrnment  System  of 

Railwaya  in  Belgium,"  by  M.  CoTf  Vander-Maeran. 
Bradfoni  Pblloaophioal  Society,  8.15  p.m.    "ThaToImud,"  byEmraanual 

DmtMih,  E^. 

FRIDAY,  ISUi. 

Royal  Inititation,  8  p.m.     "  On  the  Théories  of  tha  Phrncal  Forças,"  by 

Mr.  Cliftord. 
Geological  Society,  1  p.m.    Annivenary  meeting, 
Pbilological  Society,  S.IG  p.m.     "Attcoipt  to  reooncllo  ths  Laws  of  Latin 

Accent  and  Khythm  witb  thcae  of  Modem  Langnagsa,"  by  Prof.  T. 

Hawitt  Key, 
LeamiDgtou  MlorMoopical  Booiety,  8  p.m.    For  praotical  manipulation. 

Subjeot  :-The  Bec. 

8ATURDAY,   19th. 
Boyal  IniUtution,  S  p.m.     "  Bciance  of  Religion,"  by  Prof.  Mai  UUUer. 
Metropolitan  As»>ciation  of  Msdioal  Offloen  of  Healtb,  7.30  p.m.     "  Ob- 

serratloDB  on  Buggestlona  by  Ur.  Jas.   Lewis  for  Nadonal  Sickneai 

Beturai,"  by  Dr.  E.  Ballard.     "On  Prof,  von  PsttenVofèr's  Views 

of  tbe  Relation  of  Subsoil  Water  to  Enteric  FaTcr,"  by  Dr.  Qeo. 

MONDAY,  2lBl. 
LondoD  Institution,  1  p.m. 

Victoria  Instituts,  6  p.m.    "Spontanaona  Gensratloii;  or,  tha  Problam 
of  Life,"  by  the  Rst.  Praf.  Kirk,  of  Edinburgb. 

Bnyal  AaiaUo  Society,  3  p.m. 

"    '■     '  "  iciaty  of  London,  8  p.m. 


TUESDAY,  2and. 
InsUtiition  of  Clril  Eogtoeen,  8  p.m. 
Royal  Médical  and  Chinir^cal  Society,  aSO  p,m. 
Ethnological  Sodety,  Sp.m.    "On  tteoetit  Arohaological  DiecoTerica  in 

Yoniblre,"  by  C.  Monkman,  Eaq.     "On  tha  Natiros  of  Nasa  in  tbe 

PhilliplDS  lelands,"  by  Dr.  Jaifar. 
Royal  Institution,  S  p.m.     "  On  tbe  Architaetura  of  the  Hnman  Bodj," 

by  Prof.  Homph^. 
MancheslAT  Utaraiy  and  Philcaaphlaal  Sodaty,  7  p.m. 

WEDNÏSDAY,  23rd. 
Society  of  Aria,  8  p.iD.    "On  Goonomy  in  the  Use  of  Fuel  for  DomeaUe 

Purposea,"  by  Capt.  Douglas  Oalton,  C.R 
Oeolo^Ml  Sodety,  g  p.  m. 
Briti^  Archnologioal  AMOciatton,  8  p.m. 


UnEOBOLOaicaL  Socinr.— We  shonld  bs  glad  to  pnblish  the  bnsinMa 
of  the  meetJnga  It  tha  secrataiy  conld  lot  ua  know  it  In  tima. 
HiBTBUN  SociBTT.  —  The  seorebi7  hai  onr  tbanks  for  th«  notdee 


ont  by  ths  oelebrated  Buso  ron  Mohl,  whoae  splendld  monograpb  on  tha 
vegstable  call  ia  translated  into  Engliib. 

SiQHiKTATiON   or  THE  Telk.— " B.   0.'-~3ome  veari  acro  It  vaa 
thoaght  that  impn^ation  iraa  neoenary  la  oïder  to  uie  perfc 


iprwnatio 
It  nas  liuoe  been  found  in  tarioni  invertebratea  that 
eagmeniation  la  an  intrintio  quality  of  the  orum,  and  takai  plaça  wlieUier 
fecundatîon  haa  happened  or  not. 

TttLFiom^ti  BoDiss  or  Splibk.— "  Anthropotomiat"  abonld  gat  an 
ox*!  ndlt,  aa  the  butcbers  oall  it  Lot  him  thén  eut  out  a  ptaoe  aboat 
thesiis  o(  hia  finger,  and  he  will  see  lb«  "  Iradifla  "  STen  «ith  tha  nakad 
«ys.  ^t  now  he  oarefully  oruibea  and  waahea  out  the  polp,  hs  «ill  aee 
STen  Wler  on  tnch  power  that  the  italk  entera  the  body,  and  thia  he  can 
prare  by  roUing  the  spécimen  uuder  ths  thiok  ooTaiing  glasa,  and  eaelng 
that  the  atnllc  remains  axial. 

Mawufactdrb  Of  Gltcbbine.— "W.  W."— Conault  LWi  Dùlimarj/. 
New  édition,  by  Robert  Hunt,  F,R.&. 

J.  C— The  notes  sent  anired  a  few  houn  too  late.  They  should  reach 
ua  not  taltr  than  Tuesday  monûng.    Ws  hope  to  reoetTS  mrav  from  him 

M.  LiVERRUR.— Our  kind  correspondant  is  (hanked  for  tbe  note. 
Before  the  Isttcr  reaohad  ua  we  bad  oaked  anatber  aattODomer  to  writs 
an  articla  On  the  aubject  Hence,  vs  are  unable  to  pubtith  ths  note.  We 
regret  the  unaToidable  cMiirtlenjn,  and  ws  hope  our  frisnd  will  not  dis- 
continue hli  ald. 

W.  K.— Lattarreceived:  tbanks. 

SocŒTl  ol  Abtb.— Tbe  aeoretaiT'i  letter  racnred.  Wa  arc  gtad  to 
do  anylhing  to  farour  tbe  object  of  the  oommittec. 

F.  B.  F.— Thanks. 

COLODH-CHAHOM  W  JDPITEB.— "  P.  D.  M."— Ws  Quits  agres  with 
you.  It  ia  impossible  to  make  satlsfactocT  obearratlona  «ith  large 
rafraotors,  for  they  are  insufBciently  oorreobid.     The  refleotor  ir  "-- 


propar  instrument  Try  oi 
niae  it  by  the  large  b 


-Tt  iai 


'nmg'a  aioallent  illTered  glasa  apeoala. 
rery  rare.  You  can  readily  '*eoff- 
A  quadrilatéral  prisma  In   which  n 


Action  of  But  in  Metahoiipbish.— "  Oeo."  shoold  nemmnniaite 
with  Mr.  Datid  Fcrbea,  F.RS.,  who  haa  made  sareral  very  ouiioiu 
synthatioal  srperimsnta  on  thia  subject.  Some  of  Mr.  Fcrliaa'  qiedmena 
01  rock  artiBoially  praparad,  and  actad  on  by  intanae  hett,  ara  moat 
cuiicus  and  suggeatiTa. 

Thi  b.  a.  Uan  of  Euctwcal  BiswraiioB.—"  Tynj."— Yea  Thia 
ia  the  beat  test  you  can  amploy.  Tt  ia  now  nearly  unireiaally  nsed  by 
aoientiflo  and  practical  eleotriolani. 

LacLADDHi  CiLi.— "  U.  C.  B." — Uofortonataly  wa  do  not  know  wbat 
theprioaiB.     We  belieTe  itis  not  eipenaiTe. 

BaïaHion  ant  Stiasu  NaiDRaL  Hutort  Booiitt.— "T.  W.W.'a" 
inoloaurs  reoeiirad.    Thanks. 

AcaDiuiK  RoTaLB  si  BiLOiquc— Laat  bulletin  rao«*ed.    Thanks 


NOTICES. 

HODK  ot  PuBUDaitoM.— The  Publisblng  Trade  are  Informad  thit 
SciEimFic  Ofiniom  wtU  be  publlshed  at  Mid-day  m  Wtdiutiai/  in 

Subscribere  to  Sciintifio  Oiinion  are  informad  that  they  can  prooui* 
of  the  Publiahers  direct,  or  through  their  local  BookssDsr,  naat  doth 
CaicB  for  Binding  Volumea  I.  and  II.  of  thia  perlodical,  priée  Es.  aaoh. 

All  persona  failing  to  obtuti  a  rcgular  supply  of  tbis  journal  througb 
tbelr  local  agent  may  insare  Ita  prompt  receipt  upon  the  day  of  publica- 
tion by  forwarding  their  name  and  address  to  the  publiahsn,  at  7o,  Oi^t 
(^nesn-street,  toge^erwith  arsmitUnos  in  aoeonlaiiee  with  tha  snqirined 
modiBad  sciûe  of  aubaoripUon  (wbloh  iactodea  poatage),  lia. — 

£.  a.   d. 

Ono  Yoar-B  Bub«)ripUon    0  17    6 

Half     „  „  0    8    0 

Quarter  „  0    6    0 

SubacrlpUoni  in  all  cases  to  be  pald  In  adTanœ, 

Tbeae  terme  praotically  abolish  the  charge  for  pu*tag«,  uid  thcae  ol 

our  readera  who  hare  hithsrto  bsen  Inoortrenlenoed  rï  the  qxttfaj  or 

inattention  of  their  newaagmia  will  benoafbrth  ba  sarad  troubla,  imaj' 

anos,  and  aiba  ocat  in  procnring  thia  Joanal 


F«b.  19,  1870.J 
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WEBNE8BAY,  FEBBUABY  23,  1870. 


THE  NEW  MINES  INSPECTION  BILL. 

the  Beport  of  the  Boyal  Commiasionera,  drawn 
np  by  Michael  Faraday  and  Sir  Charles  Lyell, 
we  find  thèse  words  : — "  We  believe,  therefore, 
that  if  the  edacation  of  mioers  generally,  and 
especiaïly  of  thoae  aet  over  ihem,  can  be  materially 
raised,  it  will  condnce  to  the  secarity  of  the  lives  of  the  men 
and  the  perfection  of  the  art  of  mining  far  more  effectively  than 
any  System  of  Parliamentary  inspection  that  conld  possibly  be 
dcFised."  Bat  an  opinion  may  be  interpreted  in  varions 
fashions,  and  we  fcar  that  the  Home  Secretary  bas  miscon- 
strned  the  advice  which  is  nrged  in  the  above  passage.  Mr. 
Brnce  bas  no  doabt  attempted  to  bring  in  a  Bill  which  is 
intended  to  be  a  practical  expression  of  the  Commissioners'  views, 
but  we  are  afraid  that  be  bas  only  approached  bis  sabject  from 
one  side,  and  bas  hence  prodaced  a  scheme  of  reform  which  is 
correspondingly  nnilateral.  There  can  be  not  the  faintest  donbt 
that  the  words  which  open  the  article  are  in  every  sensé  sonnd 
and  sage  words,  and  that  they  oonvey  the  frnit  of  carefol  stndy 
of  the  conditions  of  mines  and  miners,  and  grave  considération 
of  ail  the  facts  of  the  case.  To  those  who  know  anght  of 
practical  mining  it  seems  almost  a  traism  to  say  that  the 
éducation  of  minera  and  overseers  will  acbieve  more  for  the 
préservation  of  life  than  *'  n  quantUies** — to  nse  a  mathematical 
phrase — of  Government  inspection,  especiaïly  as  it  is  knownwhat 
Gfoverament  inspection  is.  Bat  the  question  arises,  To  what 
extent  is  the  edacation  to  be  carried  P  and  the  answer  which 
the  terme  of  Mr.  Brnce's  Bill  afford  ns  is,  we  are  sorry  to  say, 
of  the  most  nnpromising  natnre. 

If  we  leave  aside  for  the  moment  the  politico-social  part  of 
the  Bill  which  was  read  a  seoond  time  on  Monday  night  last, 
that»  for  example,  which  relates  to  the  âges  at  which  boys  may 
be  permitted  to  labonr,  and  kindred  points,  and  come  to  examine 
the  danses  of  the  scheme  which  relate  to  the  prévention  of 
accidents  in  mines,  we  mnst  own  to  grievons  disappointment. 
From  snch  an  aspect  onr  Homo  Secretary's  attempt  appears 
to  as  to  rival  the  mémorable  Partingtonian  efforts  against  the 
advance  of  the  Atlantic  ;  for  oar  Minister  seems  to  fancy  that 
bj  teaching  bis  mining  population  the  veriest  déments  of 
Icnowledge  he  will  stay  or  abolish  the  recklessness  of  both  work- 
men  and  owners.  It  is  tme  that  he  bas  rendered  the  latter 
more  liable  to  certain  penalties  than  heretofore,  bat  practically 
the  whole  ténor  of  the  new  Bill  is  the  prévention  of  mining 
disasters  by  teaching  miners  to  "  read  and  write  and  dpher." 

It  is  very  natnral,  on  the  old  prindple  of  "  there's  nothing 
like  leather,"  that  a  member  of  the  Gk)vemment,  who  is  so 
deeply  engaged  in  framing  a  statate  for  the  edacation  of  the 
people,  shonld  imagine  that  a  little  edacation  woald  be  good 
for  the  miaers.  And  when  the  words  of  Faraday  andiLyell  so 
apparently  bear  him  ont,  we  bave  before  as  the  fons  et  origo 
of  the  plan  of  législation  which  was  so  favonrably  received  in 
the  Commons  on  Monday  night.  Bat  a  very  little  impartial 
refleetion  will  show,  firstly,  that  the  edacation  referred  to  by 
the  Boyal  Commissioners  is  not  the  éducation  which,  so  far  as 
we  can  see,  Mr.  Bruce  proposes  to  give  the  miners;  and, 
secondly,  that  unless  both  overseers  and  men,  and,  as  Lydl  and 
Faraday  said,  especiaïly  the  former,  are  educated,  the  whole 
opération  of  the  new  Act  will  be  of  none  effect. 

The  statement  made  by  the  Home  Secretary  in  asking  to 
bave  bis  Bill  read  a  second  time  in  some  measure  explains  to 
us  the  origin  of  the  error,  for  so  we  must  regard  it,  into  which 
he  bas  fàllen.  Clear  as  that  statement  was,  atad  consecutively 
as  it  dealt  with  the  leading  defects  of  the  existing  law,  it  gave 
us  the  idea  that  in  considering  coal-mine  disasters  Mr.  Bruce 
had  before  bis  mind  but  one  form  of  acddent,  that  resulting 
from  explosions  of  firedamp.  And  bis  argument  was  some- 
what  of  this  kind  : — "  Accidents  and  loss  of  life  resuit  from 


explosions  of  this  gas  ;  the  ignition  is  caused  by  the  lightîng  of 
a  pipe  or  the  opening  of  a  safety-lamp.  This  in  its  tum  is  the 
conséquence  of  crass  ignorance  on  the  part  of  the  miner.  By 
my  Bill  I  propose  to  remove  this- ignorance,  and  for  the  result. 
Cela  va  sans  dire.** 

But,  unhappily  for  an  hypothesis  of  this  kind,  there  is  the 
fact  that  the  minority  of  the  fatal  accidents  are  those  due  to 
explosion  ;  and  also  the  question  as  to  whether  a  knowledge  of 
orthography  and  figures  will  prevent  a  miner's  recklessnes.  On 
the  first  point,  it  is  needless  to  say  that  Mr.  Bruce's  Bill  makes 
no  provision.  The  prévention  of  the  more  serions  accidents 
conséquent  on  fanlty  construction  of  tbe  mines,  and  indeed  also 
from  want  of  drainage  and  ventilation,  must  dépend  either  on 
a  proper  technical  knowledge  on  tbe  part  of  the  superintendents 
of  the  mines,  or  on  an  efficient  Gfovemment  inspection.  Neither 
of  thèse  conditions  exists  as  yet  ;  and  so,  in  the  event  of  tbe 
new  Bill  becoming  law  in  its  présent  shape,  our  only  safeguard 
against  the  fatalities  of  coal-mines  lies  in  the  little  English 
grammar,  caligraphy,  and  arithmetic  which  Mr.  Bruce  can 
instil  into  the  brain  of  the  mining  population  below  the  âge  of 
twdve  years. 

Snch,  so  far,  is  ail  that  Mr.  Bruce  bas  donc  for  miners. 
Au  reste,  we  are  left  with  the  same  number  (12)  of  Govern* 
ment  Inspectors,  and  thèse  gentlemen  are  only  to  give  a  cur- 
sory  glance  at  mines,  because,  were  it  otherwise,  they  wonld 
bave  to  stoop  their  backs  in  traversing  some  of  the  excavations  I 
It  is  plain,  then,  that  this  Bill,  which  is,  we  fear,  likdy 
to  pass,  is  one  of  the  most  patchwork  order,  and  which,  as 
its  danses  now  stand,  would  not  in  the  slightest  degree 
diminish  the  mortality  from  accident  in  onr  ooal-mines. 
It  is  a  measure  in  which  the  advice  of  practical  men 
bas  been  set  considerably  at  naught,  and  which,  if  it 
is  to  be  read  a  third  time,  shonld  undergo  very  serions 
modification  of  détail.  It  is  perfectiy  plain  that,  with  the 
exception  of  Dr.  Playfair,  very  few  of  those  who  discussed  the 
Bill  on  Monday  night  understood  its  real  sdentifio  bearings. 
It  is  to  be  hoped,  therefore,  that  those  who  realize  the  tendency 
and  efiect  of  the  Home  Seorotary's  scheme  will  take  care  that 
the  danses  of  the  Bill  are  materially  altered  when  it  goes  into 
Committee  on  the  18th  of  Maroh  next. 


THE  WEEK. 


•—^ 


8inM  opaniBg  thii  d^partment,  w«  h*T6  ree«iT«d  to  rnneh  MsûtMiee  from 
friMidïy  oorretpondflaU  in  dl0n«it  parti  of  thé  world,  that  we  uo  Icd  to 
btlievo  that  our  readan  maj,  with  inj  Uttla  troabla  to  thamaolTea,  aid  ni 
in  making  **  Tha  Weak  "  a  moat  oompvahentire  zaeord  of  ouïrent  erenta  in 
the  adentiflo  world.  We  therefore  appeel  to  aU  oor  frienda  to  lend  va,  not 
merelr  their  *'eart,"  bnt  thcir  handa,  and  to  aend  ni  any  weeklj  "  jottinm" 
of  intereat  relative  to  mattera  oeonrrfaïc  in  their  neiahbouiiooa.  "The 
melleat  eontribntion"  wiU  be  aooepted,  and,  aerioaalT,  the  briefer  and  more 
t«rae  the  notée  are  the  better.  Seoretariea  of  aoetotiee,  metropolitan  and 
proTlneial,  librariaoa,  enratora,  leoturera,  and  teechera,  may  ail  do  ■omething 
m  their  tom. 

IHE  Snperin tendent  of  the  NatUicaî  Ahnanac  bas 
prepared  a  chart  of  the  moon's  shadow-path  for  the 
edipse  of  the  sun  on  22nd  December  next,  and  it  is 
issued,  with  numerical  data  conceming  the  éclipse, 
as  a  "  Nantical  Almanac  Circular."  The  shadow-path  traverses 
Southern  Spain  and  Northern  Africa,  thence  passing  over 
Sicily  and  Turkey  in  Greece.  Favourable  points  for  observing 
the  éclipse  will  be  Tavira,  Xeres,  Malaga,  Oran,  Batna,  and 
Syracuse.  At  thèse  the  dnration  of  totality  will  be  about  two 
minutes. 

We  are  glad  to  hear  that  the  reeently-formed  "  Observing 
Astronomical  Society  "  is  making  satisfactory  progress.  There 
are  several  names  of  observers  of  eminence  included  in  tbe  liit  of 
its  members.  Mr.W.  B.  Bîrt,  F.R.A.S.,  so  weîl  known  for  bis 
valuable  contributions  respecting  Innar  mattera,  and  others  are 
actively  snpporting  the  sodety,  and  we  bave  no  donbt  that  it  will 
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prove  a  great  sacoess.  The  observations  made  by  the  members  are 
pnblished  monthlj  in  that  excellent  periodical,  the  Astronomical 
Begister.  The  Hon.  Secretarj,  Mr.  William  F.  Denning,  Ashlej- 
road,  Bristol,  will  be  happy  to  snpply  eTery  information  re- 
specting  the  society,  and  has  promised  to  forward  ns  monthly 
eztraots  from  the  observations  made  by  the  members  of  the 
Society. 

Accouding  to  the  BritUh  Médical  Journal,  the  conncil  of 
the  Hnnterian  Maseum  are  in  treaty  with  Dr.Nioolncciof  Isola 
di  Sooa  for  the  pnrchase  of  his  fine  collection  of  Italian  and 
Greek  sknlls.  This  collection,  comprising  165  spécimens  of 
ancient  and  modem  crania,  selected  with  great  care  by  the 
celebrated  Italian  ethnologist,  and  upon  which  his  well-known 
researohes  into  the  history  of  the  races  of  sonthem  Europe 
bave  been  mainly  fonnded,  will  prove  a  valoable  acquisition  to 
the  already  eztensive  séries  in  the  Hnnterian  Mnsenm. 

The  snbjects  of  the  prize  essays  of  the  Belgian  Aoademy  of 
Sciences  for  1871,  theprogramme  of  which  reaohed  nsjast  too  late 
for  insertion  in  onr  last  nnmber,  are — (1)  A  snmmary  and  sim- 
plification of  the  theory  of  Intégration  of  Equations,  having  par- 
tial derivatives  of  the  two  first  orders  ;  (2)  An  investigation  of 
Indnced  Electric  Currents,  based  as  mnch  as  possible  on  new 
ezperiments  ;  (3)  A  détermination,  by  new  researches,  of  the 
position  which  the  gênera  Lycopodinm,  Selaginella,  Fsilotum, 
Tmesipteris,  and  Phylloglossum  oaght  to  occnpy  in  the  natural 
séries  of  vegetable  families  ;  (4)  A  description  of  the  mode  of 
Beprodnetion  in  Eels  ;  (5)  Some  new  researches  to  establish 
the  composition  and  the  mutual  relations  of  Albnminoid  Sub- 
stances. The  prizee  will  be  gold  medals,  each  of  the  vaine  of 
£40  (1,000  francs)  for  the  essays  on  the  first  and  fiflh  subjects, 
£82  (800  francs)  for  the  third,  and  £24  (600  francs)  for  the 
second  and  fonrth.  The  essays  are  to  be  written  legibly  in 
either  Latin,  French,  or  Flemish.  The  anthors  of  the  essays 
inserted  in  the  reports  of  the  Academy  will  bave  the  right  to 
one  hundred  copies  of  their  essay  free,  and  as  many  additional 
copies  as  they  wish  at  the  rate  of  four  centimes  per  sheet.  The 
éditions  and  pages  of  the  works  quoted  must  be  given.  The 
essays  mnst  not  bear  the  name  of  the  anthor,  bnt  a  motto,  to  be 
repeated  on  a  sealed  envelope  oontaining  the  name  and  address. 
The  essays  become  the  property  of  the  Academy,  bnt  permission 
will  be  given  to  take  copies.  They  are  to  be  sent,  post-paid,  to 
M.  Ad.  Quetelet,  Perpétuai  Secretary,  before  June  Ist,  1871. 

A  Foundation  Scholaxjshif  will  be  given,  by  an  ezamination 
to  be  held  on  Satnrday,  April  23,  and  Monday,  April  25,  for 
proficiency  in  the  foUowing  branches  of  natural  science: — 
Chemistry,  physics,  physical  geology,  indading  meteorology 
and  the  éléments  of  mineralogy.  Any  nndergradnate  of  Cam- 
bridge or  Oxford  may  be  a  candidate  for  this  scholarship  on 
sending  his  name  to  the  Master  of  Triuity  Collège,  Cambridge, 
before  Wednesday,  March  30.  It  is  tenable  till  the  holder  is  of 
standing  to  take  his  MA.  degree. 

DuBiNO  the  récent  storm,  the  waves  which  assailed  the  break- 
water  at  Wick  were  estimated  by  the  résident  engineer  at  42  ft. 
in  height  from  hollow  to  crest.  On  striking  the  breakwater 
they  rose  to  snch  a  height  as  to  pass  in  a  solid  mass  of  bine 
water  as  high  as  25  to  30  ft.  above  the  top  of  the  parapet, 
which  is  21  ft.  above  high  wator,  while  the  spray  rose  Û>  about 
150  ft.  above  the  parapet,  and  was  carried  by  the  wind  as  far 
as  the  old  harbour,  a  distance  of  1,500  ft.  Thèse  gigantic 
rollers  were  observed  to  strike  the  pier  every  seven  or  sometimes 
ten  minutes,  and  thèse  shocks  were  continned  withont  intermis- 
sion for  three  days  and  nights. 

The  récent  ezperiments  with  Harvey's  "  Otter  "  torpédo  are 
reported  to  bave  been  very  sucoessful.  There  is  certainly  no 
great  art  required  for  the  production  of  a  torpédo  in  the 
ordinary  accepted  sensé  of  the  word.  But  there  remain  the 
conditions  that  the  enemy  must  corne  to  the  torpédo,  or  the 
latter  must  be  taken  to  the  enemy.  Captain  Harvey,  B.N., 
meets  this  difficulty  with  his  *'  Otter  **  torpédo,  the  one  tested 


by  Captain  Boys,  by  taking  it  to  the  enemy  with  a  snitably 
constructed  and  ezceptionally  swifb  towing  steamer,  and  ez- 
ploding  it  by  contact  with  the  bottom  of  the  enemy's  ship  at  a 
considérable  distance  below  the  water-line.  Captain  Harvey's 
torpédo  in  shape  may  be  described  as  a  parallelogram,  of  abont 
twelve  times  its  diameter  in  length  and  oight  in  depth,  the  sise 
varying  according  to  the  work  to  be  donc.  The  bevdled  ends 
of  the  case  give  it,  when  towed,  a  divergence  of  about  45^  from 
the  track  of  the  vessel  towing  it,  and  this,  with  a  tow-Kne  of 
considérable  length,  gives  a  certainty  of  contact  between  the 
torpédo  and  the  ship  steered  for,  withont  necessitating  a  col- 
lision between  the  vessel  towing  the  torpédo  and  the  ship 
attacked.  When  towed,  the  fore  end  of  the  torpédo  only  shows 
above  the  surface  of  the  water,  the  afber  end  being  supported 
by  cork  floats  of  "  nnn-bury  "  shape.  When  the  fore  end  cornes 
in  sudden  contact  with  any  object,  however  slight  the  contact 
may  be,  it  is  deflected  downwards  in  the  water,  but  on  the 
strain  of  the  tow-line  immediately  rises  again. 

A  MODiPiCATioK  of  Palliscr's  chilled  shot  was  made  last 
week  and  put  to  the  test  at  Shoeburyness.  The  testing, 
which  was  attended  with  very  striking  results,  was  carried  ont 
at  Major  Palliser's  sole  ezpense.  This  modified  projectile 
weighed  1301b.,  and  contained  61b.  of  powder,  and  may  be 
called  a  semi-chilled  shell,  the  head  only  having  been  cast  in 
chill,  while  the  body  was  cast  in  sand.  The  object  of  this 
change  is  to  keep  the  bodies  of  shell  so  sofb  as  not  to  cnt  up 
the  bore  of  the  gun  in  case  of  an  accidentai  explosion  of  the 
bursting  charge.  Two  rifled  guns,  one  8  in.  and  the  other  7  in.» 
were  employed,  the  charge  consisting  of  22  Ib.  of  powder.  The 
Wairior  target,  on  which  they  were  tried,  was  completely 
penetrated,  the  velocities  of  the  projectiles  being  considerably, 
more  than  sufficient  to  produce  this  effect,  as  determined  by 
Captain  Noble,  by  means  of  Navez's  beautiful  instrument. 

No  snccessor  to  the  late  Professor  Graham  as  Master  of  the 
Mint  having  been  made,  it  appears  that  the  authorities  at  the 
Mint  are  withont  power  to  coin  either  gold  or  silver,  and  will 
remain  so  nntil  the  Bill  introdnced  into  the  Honse  of  Commons 
providing  that  the  Chancellor  of  the  Ezcheqner  for  the  time 
being  shall  be  Master  of  the  Mint  becomes  law. 

The  proceedings  against  Yrin  Lucas,  the  anthor  of  the 
Chasles  documents,  were  commenced  last  Wednesday,  and  then 
adjoumed  for  a  week.  He  is  said  to  be  52  years  of  âge,  and 
imperfectly  educated,  but  possessed  of  a  wonderfnl  talent  for 
invention.  He  did  not  deny  that  he  imposed  upon  M  Chasles, 
but  pleaded  in  exténuation  that  he  included  with  the  forgeries  he 
sold  anthentic  documents  of  value  fnlly  equal  to  the  sums  he 
received.  He  admitted  that  he  had  sold  to  M.  Chasles,  at 
différent  times,  no  less  than  27,000  documents,  for  which  he 
had  received  from  that  gentleman  140,000  francs.  Of  thèse  only 
about  100  were  genuine  ;  the  rest  were  productions  of  his  own 
pen,  although  purporting  to  be  written  by  Julius  Caasar  and 
other  Roman  emperors,  by  apostles,  and  by  poets  and  states- 
men  of  ail  âges,  and  had  ail  been  manufactured  by  himself, 
withont  the  aid  of  any  other  person.  In  order  to  complète  the 
déception  he  had  forged  annotations  upon  old  books  and  doca- 
ments,  purporting  to  be  made  by  former  possessors  of  the 
manuscripts,  which  he  palmed  off  upon  M.  Chasles  ;  and  also 
had  recourse  to  varions  expédients  to  give  an  appearance  of 
antiquity  to  the  papers,  by  submitting  them  to  the  action  of 
beat,  and  by  mizing  colouring  matter  with  the  ink  he  used. 
M.  Chasles,  upon  being  examined,  said  he  was  a  member  of  the 
Académie  des  Sciences,  and  was  76  years  old.  He  could  not 
fîx  the  date  when  Lucas  first  came  to  him,  but  it  was  a 
long  time  since.  He  introdnced  himself  with  a  letter  from 
a  coUector  of  curiosities  known  to  M.  Chasles,  and  pro- 
dnced  several  documents,  which  the  latter  purchased.  From 
that  time  thèse  dealings  became  fréquent,  until  they  reached 
the  enormous  figure  admitted  by  the  prisoner.  For  an 
alleged  letter  of  Molière,  M.  Chasles  paid  500  francs,  and 
for  a  first  letter  of  Rabelais  200  francs,    aflerwards  par- 
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cfaBÂng,  ai  TarioTis  prioes,  npwards  of  2,000  bearing  the  same 
signature.  Lucas  aiso  obtained  money  frora  him  on  différent 
preteDces  of  pressing  need,  and  had  also  obtained  books,  which 
be  nerer  retnmed.  Being  asked  by  tbe  jadge  how  he  ezplained 
the  production  of  such  documents  in  such  numbers,  M.  Chasles 
replied  tbat  tbe  letters  erplained  each  otber.  Tbus,  Alcinn 
wrote  to  Charlemagne  upon  documents  wbicb  he  found  at 
the  Abbey  of  Tours.  Babelais  was  sent  to  that  abbey  by 
Francis  I.,  from  which  place  he  wrote  tbe  letters  incladed  in 
the  manuscripts  sold  by  Lucas,  which  comprised  100  letters 
from  Alciun  and  more  than  2,000  from  Babelais.  The  détec- 
tion of  the  prisooer's  fraud  arose  from  M.  Chasles's  appréhen- 
sion lest  Lucas  should  dispose  of  any  of  his  valoable  manu- 
scripts ont  of  France,  and  he  thercfore  directed  the  attention 
of  tbe  police  to  the  man's  actions.  Having  sent  a  preteuded 
letter  of  Galileo  to  Florence  for  ezamination  by  a  commission 
of  savants  there,  it  was  retnmed  to  him  as  a  forgery.  He  then 
complained  to  Lucas,  who  gave  him  another  letter,  telling  him 
tbe  owner  of  the  collection  from  which  those  documents  came 
was  a  M.  de  Boisjardin.  After  the  Académie  des  Sciences  had 
decided  that  the  Pascal  letters  were  forgeries,  Lucas  said  his 
employer  had  consul ted  him,  and  he  thought  the  best  thing 
would  be  to  restore  the  purchase- money  and  take  back  the 
documents  ;  "  but  this,"  said  M.  Chasles,  "  I  would  not  do,  as 
I  belieTed  in  tbeir  authenticity."  The  prisoner  was  interro- 
gated  by  the  Court  as  to  what  he  had  doue  with  the  large 
sams  of  money  received  from  M.  Chasles,  but  he  persisted  in 
saying  that  he  had  but  2,000  or  3,000  francs  left,  and  refused 
to  give  any  account  of  his  expenditure  of  the  remainder. 
Several  experts  were  called,  as  it  seems  rather  unnecessarily,  to 
prove  the  methods  employed  by  the  prisoner  to  give  the 
appearance  of  âge  to  the  forged  writings. 

At  a  meeting  last  week  of  the  Edinbnrgh  TJniversity  Court, 
appeals  were  sustained  against  the  names  of  Mr.  W.  E.  Glad- 
stone, Dr.  Lyon  Flayfair,  and  ex-Lord  Provost  Chambers  being 
retained  on  the  roll  of  voters  of  the  University,  on  the  ground 
that  they  had  lost  the  necessary  qualification  by  ceasing  to 
hold  offices  which  formerly  entitled  them  to  vote. 

Th£  question  was  to  be  asked  yesterday  in  the  House  of 
Gommons,  Whether  the  Government  are  prepared  to  take 
measares  for  relieving  the  overcrowded  condition  of  objects  in 
the  British  Muséum  P 

What  a  pity  it  is  that  persons  will  make  claims  upon  public 
attention  by  writing  about  things  which  they  hâve  made  no 
attempt  to  make  themselves  acquainted  with  !  A  récent  instance 
of  this  practice  is  a  correspondence  in  the  Malvem  Âdvertiser, 
upon  a  lecture  by  Mr.  Pengelly  given  in  Malvem.  Some  one 
signing  himself  "  Credo  "  tries  to  défend  his  interprétation  of 
the  Bible  record  by  treating  the  enormous  mass  of  évidence 
accumulated  in  support  of  the  antiquity  of  man  as  mère  sup- 
positions. Mr.  W.  S.  Symonds  and  another  geologist  hâve 
each  taken  the  trouble  to  reply  to  "  Credo."  We  îeax  they 
hâve  both  wasted  their  time. 

The  following  letter  from  Sir  Samuel  Baker,  reporting  the 
satisfaetory  progress  of  his  expédition  so  far  bas  been  re- 
ceived : — "  £hartoum«  Jan.  12,  1870. — Dear  Sir, — We  arrived 
hère  on  the  8th  inst.  after  an  unprecedented  jouroey  of  thirty- 
two  days  sûteen  hours  from  Suez  to  Khartoum.  We  were 
delayed  seven  days  at  Souakim  for  the  want  of  camels  ;  aud 
one  day  at  Berber — thus  in  twenty-four  days  and  sixteen  hours 
travelliiig  we  reached  Khartoum.  This  rapidity  of  march 
prorea  the  superiority  of  the  Souakim  route  over  that  of  the 
Koroso  désert.  I  reviewed  the  troops  upon  my  arrivai  hère, 
and  they  are  ia  good  health  and  prepared  for  the  White  Nile 
voyage.  The  delay  of  six  steamers  and  fifteen  large  vessels'  at 
the  Moosd  cataraot  is  a  great  disappointment.  I  shall  pnsh 
up  the  White  Nile  with  1,000  men  in  three  steamers  and  fifty 
▼esaela,  which  are  being  collected  hère.  After  disembarking  at 
Gondokoro  the  beats  will  retum  to  Khartoum,  and  reoeive 


Mr.  Higginbotham  and  the  engîneers  who  are  now  odvancing 
to  Khartoum  by  the  Koroso  désert  with  the  steamers  of  Mr. 
Samuda  iu  sections  upon  camels.  This  second  branch  of  tho 
expédition  will  follow  me  to  Gondokoro  with  700  troops.  We 
are  ail  well.  The  season  healthy  and  cool.  Troops  in  good 
spirits. — Yours  truly,  (Signed)  Sam.  W.  Baxxb." 

A  NEW  explosive  is  in  use  for  blastiug  purposes.  It  is  a 
substitute  for  nitro-glycerine,  than  which  it  is  said  to  be  more 
effective  weight  for  weight.  It  ia  said  to  be  much  safer  than 
nitro-glycerine,  not  exploding  l>y  concussion  or  when  fired 
without  being  confined.  It  is  the  invention  of  Lieutenant  von 
Dittmar,  of  the  Prussian  army,  and  is  called  **  dnalin.** 

An  interesting  paper  was  last  week  oomraunîeated  to  the 
Royal  Irish  Academy,  the  firstof  a  séries  on  "Besearohea  in  the 
Application  of  Optics  to  Chemistry,"  by  the  Bev.  Professor  Jellet, 
F.B.S.  Having  made  some  gênerai  preliminary  remarks  re- 
specting  the  changes  in  rotation  observed  under  the  polarisoope 
as  the  resuit  of  the  action  of  acids  on  bases,  he  prooeeded  to 
the  considération  of  the  changes  effeoted  by  the  aetion  of  nitrio 
acid  on  quinia.  From  his  investigations,  he  was  able  to 
establish  the  existence  of  an  acid  nitrate,  or  fainitrate,  of  that 
base — a  sait  which  bas  not  as  yet  been  isolated.  He  promised 
to  make  a  further  communication  on  the  combinations  of  nitrio 
acid  with  a  mixture  of  quinia  and  ammonia. 

The  new  member  for  Hastings,  Mr.  TJ.  J.  Kay-Shuttleworth, 
is  a  chemist  of  no  mean  attainments,  aud  will,  we  are  sure, 
avail  himself  of  his  position  to  strike  a  blow  for  the  good  cause 
of  Science  whenever  opportunity  offers. 

An  Impérial  Commission  bas  been  sent  over  to  this  conntry 
by  the  Bussian  Government  to  inspeot  the  Faîrlie  System  of 
railway-working  now  in  opération  in  varions  places,  bat 
chieûy  on  the  Festiniog  line,  a  wonderful  littie  railway  of  two- 
foot  gauge  in  Wales.  It  is  a  single  line,  13^  miles  in  length, 
with  a  branch  of  1  mile  Connecting  the  slate-quarries  of  Fes- 
tiniog with  the  qnays  of  Portmadoo.  The  terminas  at  Festiniog 
bas  700  ft.  of  élévation  above  that  at  Portmadoo,  the  average 
gradient  being  one  in  92,  which  is  enongh  to  secnre  the  desoent 
of  the  trains  on  the  retum  jonraey  from  Festiniog  to  Port* 
madoc  by  the  impetos  of  gravitation.  The  line  runs  throu^ 
a  rude,  rocky  oountry,  and  bas  to  adapt  itself  to  an  endless 
variety  of  curves  along  the  contour  of  the  hiUs,  00  that  a  train 
of  any  length  bas  frequently  to  wriggle  in  serpentine  fashion 
along  two  or  three  reverse  curves,  some  of  them  sharp  enongh 
— ^the  radins  being  If  ohains.  On  thèse  corves  the  cant  or 
super-elevation  of  the  outer  rails  is  never  more  than  8  ia. 

The  last  intelligence  of  the  laying  down  of  the  telegraph 
cable  from  Bombay  to  Aden  was  qnite  aatisfactory.  This  was 
despatched  from  the  Qreat  Eeuiem  at  noon  on  the  19th  inst., 
when  sho  was  580  miles  from  Bombay. 

AccoRDiNo  to  Mr.  Samuel  Wilson,  the  flock  of  ostriohee 
plaoed  at  Longeranong  by  the  Australian  Acclimatization 
Society  is  going  on  well.  Twelve  young  ones  hâve  been  hatched 
in  one  nest. 


Skilful  Bngineering. — ^Tbt  graadest  imdeff'oiDnd  wotk  m  the 
world  is,  perhaps,  the  Emet  Aogust  Gallery— ona  of  the  five  beloagw 
ing  to  a  métal  mine  in  the  Hartz.  The  month  of  it  ia  at  Gittelda, 
in  Bninswiok.  It  is  10  ft.  high,  6}  ft.  wide,  and  bas  a  fall  three- 
fifthfl  of  an  inoh  in  a  yard.  Like  a  railway  tumel  (but  it  is  twiœ  the 
length  of  the  longest),  H  was  begnn  simnltaneonaly  at  varions  dif- 
feront  points,  and  flnished  in  thirteen  yean.  The  galleiy  is  6}  milea 
in  direct  length  ;  bnt  if  its  latéral  branches  are  tdcen  into  aooonni» 
and  a  snbterranean  gallery  navigable  for  beats,  which  opens  into  it, 
the  Emst  Angnst  Gallery  is  not  lésa  than  15  miles  long.  The  sarvey 
was  80  Bkilfully  made,  and  the  plans  so  aoonrately  drawn,  that  aUthe 
jnnctiona  of  the  différent  seotions  fitted  aooorately  into  eaeh  other  $ 
the  admirable  précision  of  the  resnlts  having  been  partlj  insared  by 
the  aid  of  a  magnet,  weighing  200  Ib.,  whioh  Influeneed  the  eompass 
throngh  the  aolid  rock  65  ft.  deep,  and  whioh  was  kept  in  one  of  the 
working  places,  while  the  eompass  was  held  in  the  otiier,— Iftntn^ 
Journal. 
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ORIGINAL  COMMUNICATIONS. 


[Under   ihia  head   we   propose  to    publish  Papers  oommnnicaied 
spooially  to  the  pages  of  this  Journal.] 

THE    TBBBAOBS    OP    NOBWAY. 

BT  PB07ZSS0B  KJERULF,  OF  CHRISTIANIA. 

In  Thbbe  Parts. — Fart  I. 

jUBING  a  oraise  in  the  Norwegian  Fjords  last  sammer, 
I  was  straok  with  the  terraces  occarriag  at  the 
debouchement  of  most  of  the  rivera  into  the  Fjords, 
perhaps  more  thau  with  any  other  geologioal  phe- 
nomena  I  witnessed  there.  The  terraces  in  qnestion  snggested 
varions  difflcnlties  to  my  mind,  and  my  visita  to  them  did  not 
afford  me  snfficient  opportunités  to  gather  that  intimate  local 
knowledge  npon  whioh  alone  oould  any  chain  of  reaaoning 
safely  be  fonnded.  It  was,  therefore,  a  daily  hope  that  I  might 
corne  aoross  Professer  Kjemlf,  who  I  had  been  informed  was 
at  that  time  travelling  and  snperintending  the  geological 
snrvej  of  Norway,  which  before  long  will  be  one  of  the  most 
interesting  resnlts  of  the  labonrs  of  any  State  soientifio  depart- 
ment. 

Amongst  other  novel  expériences  of  Norwegian  crnising,  not 
the  least  striking  is  that  of  drifling  abont  daring  dead  calms, 
oflen  so  close  to  the  shores  of  the  fjords  as  to  render  it  neces« 
sary  to  get  ont  the  boats  and  tow  the  vessel  off,  withoat 
finding  bottom  for  handreds  of  fathoms. 

It  was  on  one  of  thèse  occasions  that  we  floated  lazily  and 
helplessly  on  the  bosom  of  the  beantifnl  Sôr  Fjord.  Beginning 
with  a  sultry  and  depressing  haze,  the  moming  had  gradnally 
beoome  one  of  those  delicionsly  hot  snmmer  days  of  which 
perhaps  we  may  find  some  half-dozen  in  semi-arctio  England 
dnring  the  course  of  onr  dreary  year. 

The  massive  précipices  and  steep  monntain  sides  were 
mirrored  in  the  Qord,  even  to  the  copies  of  bright  glaciers,  ont- 
ponrings  of  the  Folgefond  above,  mostly  nnsnllied  by  the 
extensive  moraines  one  sees  in  the  Swiss  ice-rivers.  Above 
thèse,  douds  still  lingered,  just  ooncealing  so  mnch  of  the  some* 
what  monotonons  edge  of  the  mountain  plateau  as  to  leave 
possible  to  the  imagination  the  existence,  beyond,  of  those 
bright  peaks  so  common  in  Switzerland — that  glory  of  the 
world — and,  alas  I  so  rare  in  the  ranges  of  Norway. 

The  shrill  sound  of  a  steam-whistle  in  the  far  distance 
informed  ns  of  the  approaoh  of  a  steamer,  on  its  way  to  the 
head  of  the  Fjord. 

Several  of  onr  party  resolved  to  leave  onr  clean  decks,  and 
white  but  then  nseless  sails,  for  the  grime  and  filth  of  the  steamer. 
The  Norwegians,  above  ail  people  obliging,  are  accnstomed 
to  take  np  passengers  at  out-of-the-way  places,  and  stop  at  any 
time  for  a  boat.  .  So  we  were  rowed  to  the  steamer,  and  had  a 
deUcious  voyage,  ail  but  the  smoke  and  coal-dust,  to  Odde, 
itself  one  of  the  most  delightful  spots  I  saw  in  Norway.  Hère 
I  informed  myself  as  to  anchorage,  and  we  returned  by  the 
same  steamer.  On  our  voyage  baok  I  espied  a  geological 
hammer  peeping.  ont  of  a  leather  bag  with  a  nubbly  outside, 
suggestive  of  fossils  or  minerais.  Having  been  told  by  a  mutnal 
firiend  that  I  should  reoognize  the  professor  as  "  the  man  with 
a  hammer,"  I  hoped  this  might  prove  to  be  bis  property.  And 
so  it  turned  ont.  We  had  what  was  to  me  a  most  interesting 
talk,  and  I  promised  to  translate  the  folio wing  pages  for 
him.  Soon  we  came  in  sight  of  the  Noma,  with  her  square 
Bail  and  ail  canvas  set,  with  a  fair,  light  wind,  slipping 
through  the  water.  Then  we  saw  our  gig  waiting  our  arrivai, 
manned  by  four  as  stalwart  and  willing  fellows  as  ever  bent  to 
oars.    And  so  ends  my  story. 

With  regard  to  my  own  labour,  I  hâve  been  constantly 
reminded  of  Gil  Blas'  unde,  the  priest,  who,  teaching  bis 
nephew  Latin,  thereby  became  able  to  read  bis  own  breviary  I 
Indeed,  had  it  not  been  for  the  assistance  of  Mr.  Jon  Hjaltalin, 


of  Iceland,  the  exécution  of  my  promise  would,  besidee  addi- 
tional  delay,  bave  been  even  more  imperfect  than  it  is. 

Professor  Kjerulf  bas  perused  the  proofs.  For  very  many 
of  his'alterations,  as  for  instance  the  substitution  of  the  term 
"bottom"  for  "terminal"  moraine  in  my  translation,  and 
other  more  idiomatic  expressions,  I  must  décline  to  be  respon- 
sible.  But  as  to  correspond  npon  snch  non-essential  points 
would  bave  involved  so  great  a  loss  of  time,  I  bave  preferred 
to  let  them  stand,  npon  his  authority. — Marshall  Hall. 


In  ascending  the  Norwegian  Yalleys,  one  cannot  fail  to 
notice  the  terrace-like  steps  of  the  bottom.  The  floor  of  the 
Valley,  eut  ont  in  the  mass  of  rocks,  and  fiUed  with  varions 
deposits  of  clay,  sand,  gravel,  and  stones,  is  not  observed  to 
slope  evenly  from  its  commencement  to  the  lower  end  of  the 
valIey,  where  it  opens  into  the  sea  ;  but  it  monnts  thence  by  steps, 
and  where  we  do  not  follow  the  actual  river,  which  does 
indeed  ofben  form  an  inclined  plane,  we  ascend  from  terrace 
to  terrace,  from  lower  to  higher  plains.^  Thèse  plains — the 
surfaces  of  which  are  apparently  horizontal,  but  in  reality 
slightly  slope  at  the  upper  portion,  and  which  at  their  lower 
end  torminate  usually  in  a  steep  slope  of  about  30^ — we  tenu 

TERRACES. 

It  seems  most  reasonable  to  suppose  that  thèse  valley 
terraces  were  caused  by  a  water  surface  on  a  level  with  the 
terraces.  The  largeet  of  snch  water  surfaces  is  the  sea.  If  the 
sea  is  to  be  considered  as  the  cause  of  ail  terraces,  from  highest 
to  lowest,  we  ought  hère  and  there  to  be  able  to  show  marine 
remains,  partly  in  heaps,  partly  in  the  terraces,  from  the 
highest,  far  np  the  valley,  to  the  lowest,  at  the  présent  sea- 
shore,  and  at  the  same  time  we  might  expect  a  certain  nui- 
formity  in  the  nature  of  the  filling  up  of  the  valley,  because 
the  same  covering,  the  sea,  would  bave  filled  the  whole  valley. 

But  marine  remains  are  only  to  be  found  at  the  lower  alti- 
tudes,  under  five  to  six  hundred  feet.  At  about  the  same 
altitude  the  nature  of  the  bottom  of  the  valley  is  evidontly 
différent,  as  may  be  distinctly  seen  in  the  geological  map. 

Therefore  at  this  altitude,  1.6.,  five  to  six  hundred  feet,  must 
be  the  highest  beach-mark. 

It  will  be  granted  that  steps  found  lower  than  this  are  marks 
of  the  lower  sea-level«  as  the  land  rose  (as  we  are  aoonstomed 
to  say)  ;  whereas  if  we  find  other  steps  higher  up,  we  must 
assign  some  différent  cause  for  each  of  thèse.  Neither  will 
it  be  difficalt  for  the  traveller  to  class  many  of  thèse  steps  with 
respect  to  their  situation  into  two  large  groupe  :  (I)  Those  that 
occur  in  a  completely  open  situation  ;  (2)  Those  comparatively 
olosed  in,  and  partially  supported  by  the  damming  produced 
by  the  mountains  on  both  sides  approaching  each  other. 

The  maritime  steps  proper  are  aU  open, 

The  inland  steps  almost  ail  disHnctly  closed, 

Since  1858,  when  I  first  began  a  séries  of  observations  on 
those  loose  coverings,  I  bave  pointed  ont  three  classes  of  the 
immédiate  causes  of  steps  in  the  watercourses. 

1.  The  former  position  of  the  sea,  which  left  its  highest 
marks  on  the  land  at  600  fb.  above  the  présent  level. 

2.  Ancient  bottom  moraines,^  which  obstructed  the  valley 
at  a  time  subséquent  to  the  glacial  period,  oreating  dams,  so 
that  a  basin  could  be  formed  in  the  watercourse. 

8.  Obstruction  by  a  monntain  which  might  croate  a  basin  so 
long  as  the  course  in  the  valley  did  not  erode  still  deeper  into 
the  dam. 

The  ancient  highest  beach-mark  is  tolerably  évident  to 
the  observer.     Below  this   mark   are  found   hère   and  there 


1  I  hftTe  mentionsd  the  most  distinct  of  tbese  Btepi,  lamtij,  thote  whioli  indi* 
eate  tbe  ■••  bonndmriM  io  tbe  differmit  Taltoyt,  in  a  ihort  pamphlet  «ttaebed  to 
th«  Keoloffioal  mmp  of  Soathem  K>»rwaT.  Cnmtiani»,  1866,  pp.  7,  8.  I  k»ve  «lac 
givon  a  nior«  «xtended  liit  of  varioat  cind*  of  remcm  in  my  Minéral  IRmgétm 
and  Mountain  Seitneê.    Ghrûtiaoia,  1866,  pp.  tSS,  »9. 

*  With  rêipect  to  bottom  moninet,  too  maoh  oTerlooked  in  oomparison  with 
the  anperfloiu  moraines  flnt  meeting  the  eye,  I  mott  refcr  the  reader  to  my 
MinêihoU  Kingdom  and  Mannittin  Seieneê,  p.  99. 
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marine  remains.  Whenever  "  shell  mari  "  has  been  presenied 
from  a  more  elevated  ntaation,  it  haa  appeared  that  the  shells 
bdonged  to  freshwâter  formaUoiui,  and  not  to  marine;  and 
when  a  mmonr  has  arisen  of  freshwâter  shells  on  the  grent 
moantains  no  one  has  been  willing  to  confess  himsdf  the 
anthor  of  soch  ill*8npported  statements.  Bat  this  is  not  ail  ; 
the  nature  of  the  whole  bottom  of  many  of  oor  valleys  and 
Tallej-plains  changes  distinotlj  at  this  step  as  at  a  bonndary, 
Above  this  bonndary  strata  of  clay  become  scarcer  and  scar^r. 
and  the  bottom  of  the  yaWej  is  oovered  either  hj  floodsand  or 
compact  gravel  and  slones.  Lower  down  we  find  extensive 
flats  of  claj,  still  partly  covered  with  the  same  flood-sand  bronght 
firom  the  interior  ;  so  that,  on  digging  np  the  surface,  one  finds 
day  at  the  bottom  and  sand  on  the  top. 

It  is,  therefore,  my  opinion  that  the  nltimate  causes  of  the 
8tep3  of  the  watercoarses  are  not  différent,  bat  that  there  was 
one  main  cause,  namely,  the  présence  of  a  water  surface, 
which  caused  the  materuds  washed  down  by  the  streams  to  be 
heaped  np  everywhere  to  Ihe  height  mar^ed  ont. 

Where  the  wateroonrse  joined  the  sea  without  any  obstrac- 
tion,  the  materials  brought  down  through  the  valley  might  be 
piled  to  a  corresponding  height  at  this  level  and  below  it,  as 
may  daily  be  witneesed  at  Havstokken,  or  at  the  Oere  (tongues 
of  îand  or  deltas),  which  lie  at  the  mouth  of  many  a  valley.' 

Where,  howcFcr,  a  bottom  moraine  obstmcts  the  passage, 
forming  a  compact  wall  of  gravel,  stones,  sand,  and  day 
.  intermingled,  a  basin  may  be  formed  inaide  this  wall,  and  the 
material  of  the  wateroourses  piled  as  high  as  the  sill,  so  to 
speak.  A  similar  case  is  the  obstruction  caused  by  the  spur 
of  a  mountain. 

Now,  let  us  suppose  the  sea-level  lowered,  the  dam  broken 
through,  or  the  mountain  obstruction  opened  ;  at  each  of  those 
spots  some  portion  of  the  piled-up  materials  wiU  remain  at  the 
sides  of  the  passage,  subsêquently  to  be  dug  ont  by  the  water, 
or  else  the  terraces  will  show  the  former  water-level. 

In  the  east-em  part  of  Norway  the  main  valleys  are  long, 
and  open  out  upon  extensiTe  plains,  and  a  comprehensive  view 
of  them  is  not  so  easily  gained  as  in  the  narrow  valleys  of 
the  west.  Still,  the  most  elevated  step  corresponding  to  the 
ancient  sea-level  can,  in  most  places,  be  pointed  out  with  great 
certainty  by  certain  circnmstances* 

In  the    northern    and   western    parts,  where  the  valleys 

are  shorter  and  bave  a  steeper  gradient,  it  is  much  easier  to 

'  identify  the  many  steps,  which  in  every  Tailej  foUow  each  other 

in  qnick  succession,  from  the  présent  sea-level  to  a  certain 

height,  beyond  which  they  entirely  disappear. 

New,  as  that  particular  most  elevated  step,  which  we  can 
place  in  round  numbers  at  a  height  of  600  ft.  above  the  présent 
sea-level,  could  not  lie  dry  before  our  eyes  in  the  form  of  a 
terraoe,  had  there  not  been  a  change  in  the  relative  position  of 
laud  and  sea,  which,  up  to  the  présent  time,  we  bave  thonght 
to  be  best  explained  by  the  "  rising  of  the  Iand,"  it  is  plain  that 
the  lower  steps  also  must  be  oonnected  with  this  upheaval. 

It  has  been  thonght  that  the  foUowing  proposition  might  be 
maintained: — Scandinavia  rises,  or  the  rocky  foundations  of 
the  peninsula  lift  themselves  directly  out  of  the  sea.  That  it 
has  risen  is  évident  from  the  marine  remains  that  are  found  in 
strata  of  sand  and  clay,  or  in  entire  shell-banks. 

Bat  several  very  telKng  facts  bave  been  appealed  to, 
spealdng  for  a  rising  now  going  on.  Sounds  bave  become 
more  shallow  ;  harbours  had  to  be  re-established  further  out  ; 
ialets  became  higher  ;  rocks  appeared  above  the  sea,  where 
breakers  had  seldom  betrayed  their  existence  ;  marks  eut  out  in 
the  borders  of  the  sea  now  seem  to  stand  higher  than  of  yore. 
Swedish  investigators  bave  long  since  tried  to  show  that  the  coast 
of  Sweden  along  the  bay  of  Finland  rises,  and  that  this  rising 
is  gT«ater  the  farther  north  we  proceed,  whilst  at  Stockholm  and 
furiher  south  there  is  little  or  noue. 

»  A»%  Taohtamaa,  I  haTe  ofton  looksd  ont  for  inofa  ipoto,  lipoe,  where  ■noh  do 
yt  oceiur,  uaj  «ôâionige  et  eU  ii  problemetieel.    It  woold  be  berd  to  Ond  enr 

_Mk  leee  informed  in  mettezi  ooneemias  their  baiinen  thaa  ou  three  Nonk 

piloU  eeemed  to  be.— Tbxsixjltob, 


As  regards  the  coast  of  Norway,  no  snch  définitive  assertions 
bave  been  put  foii^h. 

Those  statements  couceming  the  upheaval  of  the  east  coast 
of  S|candinavia  bave,  however,  given  rise  to  an  error  which 
has  been  repeated  by  anthor  after  author  in  foreign  works,  that 
the  upheaval  haa  heen  proved  to  be  greatest  at  the  most 
northern  point  of  Scandinavia. 

At  the  North  Cape,  they  say,  the  rising  of  the  Iand  is  5  ft. 
in  a  oentury.  This  bas  been  made  the  starting-point,  and 
authors  bave  said,  the  rising  being  5  ft.  at  the  North  Cape, 
and  nothing  in  the  south,  gives  an  average  of  2^  ft.,  and  this 
they  accept  as  the  measure  of  the  upheaval  of  Scandinavia.^ 
At  the  North  Cape,  however,  as  well  as  along  the  entiro 
northern  seaboard  of  Norway,  Professor  Keilhau  failed  to  discover 
any  reliable  évidences  of  actual  rising,  and  it  does  not  sound 
well  in  the  ears  of  us  Northern  men  to  hear  the  North  Oape 
mentioned  as  the  main  support  of  figures  on  the  basis  of  which 
has  been  raised  an  immense  computation  of  geological  time. 
This  single  still  anproved  assertion,  liowever,  conceming  the 
North  Cape  cannot  weaken  our  convictions  as  to  the  upheaval 
of  the  Iand. 

To  this  upheaval  has  been  annexed  the  question  of  the  gladal 
epoch.  It  has  been  sapposed  that  icebergs  drifting  in  the  Polar 
Sea  bave  been  observed  to  scour  and  scrape  the  bottom  before 
becoming  fast  grounded;  and,  as  thèse  icebergs  bave  been  seen 
to  carry  smaller  blocks  on  their  backs.  Sir  Charles  Lyell  long 
since  gave  ont  that  our  ^  mountains  were  abraded,  and  our 
erratic  blocks  spread  about  through  the  assistance  of  icebergs» 
as,  perbaps,  drifting  from  the  pôle  in  an  océan  current,  they 
grated  upon  the  rocky  bottom,  and  carried  away  its  stones  as 
Scandinavia  rose. 

This  able  theory  met  with  gênerai  acceptance;  it  is  now, 
however,  more  and  more  abandoned;  but  the  oomputation 
of  time  still  boasts  of  the  immense  période  requiredby  the 
theory,  for  the  Und  to  sink  6,000  fb.  into  the  cold  sea,  and 
émerge  again  to  the  same  height  I  Before  we  admit  so  vast  a 
proposition  we  may  demand  that  évidence  shonld  be  pointed 
out  of  the  former  position  of  the  sea  at  so  great  an  altitude.  It 
has  never  been  possible  to  point  to  indisputable  maritime 
remains  as  snch  évidence.  AU  that  could  be  shown  at  thèse 
altitudes  was  limited  to  certain  layers  of  sand  and  gravel 
heaped  up  in  flats  (the  stratified  drifts  of  English  geologisU)  in 
some  of  the  fillings-up  of  our  valleys,  and  therefore  to  some  of 
our  terraces.  Whence,  even  from  this  point  of  view,  we  return 
to  those  terraces.  The  rising  of  Scandinavia  has  been  oon- 
nected with  the  glacial  epoch  by  the  assistance  of  the  theory 
referred  to  for  a  calculation  as  to  the  length  of  time. 

Ten  years  ago,  supported  by  observations  of  the  marks  of 
abrasion  (scouring),  of  erratic  blocks,  of  ancient  moraines,  and 
also  by  the  observed  spreading  of  marine  and  inland  clay  over  the 
pkins  and  valley  bottoms,  I  attempted  to  show  (adoptÎDg  the 
inland  glaciation  theory,  and  haviog  Dr.  Bink's  description  of 
Groenland  chiefly  in  view)  that  only  a  comparatively  small 
part  of  Norway  was  under  this  cold  soa-oovering  during  the 

glacial  epoch  .^ 

The  distinct  former  sea-bottom,  the  marine  group,  disappears 
with  ail  its  branches,  at  an  altitude  of  five  to  six  hnndred  feet, 
and  it  is  at  about  this  élévation  that  we  meet  with  the  most 
marked  and  prominent  of  ail  the  steps  in  our  valley  courses. 

This  assertion  was  in  direct  opposition  to  the  iceberg 
theory,  as  explained  by  Lyell,  which  supposcd  far  greater 
motion  upwards  and  downwards.  On  acconut  of  this  state- 
ment,  Lyell  has  since  acknowledged*  that  the  greater  portion 

*  Aniiquity  qf  Man,  o.  iii.  p.  68. 

»  Fint,  in  Pi^gUknùk  Tiddêkrijt  (Chriitienie,  18S8, Noi. îl. 22),  fa  whiehl n^^ff 
to  the  eioeUent  Bwedtoh  ioTeetigetion  of  the  UpwU  dietncts,  whteh  ™  o»,?"*» 
eeiiatuioe  to  »e  la  the  dirieioa  of  the  groBa|r.  T^~.  l»  *7<>  •"^î»jSL„  T?? 
Pheaomeae  of  Friction."  in  which  the  antenebihtjr  of  Lyeire  «J«<>H  *•  •^5»»  •»* 
"  Oa  the  Glftoiel  Fonnetioa  ia  Sonthera  Chrirtieme."  ^>»«f«. '<>'  *«»•  f  "*  ÎLTiw 
diatiaetioa  il  mede  betweea  tbe  older  gleciel  groap  end  i^^X'm^Vr.'^ilnA 
more  receat  poet-glMiel  fronp  with  other  brenchee.  Boih  ••.•!.  ne  to  be  fonad 
ia  a  Univtnitg  Programmé,  ChrietUaia,  1890,  ftrtt  helf-J«»r. 

AMiquHg  qf  Man,MCOoàt^iiou  p.3S4.  ^^ 
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of  the  land  probably  was  above  tbe  sea-level,  yet  he  waa  not 
willing  to  limît  bis  asserted  sinking  and  rising  of  6,000  ft.  to 
a  simple  rising  of  600  ;  for  be  considéra  the  adoption  of  sncb 
beigbt  is  sapported  by  marine  sbells  bappening  to  occnr 
in  fiacb  places.  And  it  is  evidently  bis  opinion  simply  tbat 
wo  bave  missed  marine  remains  at  greater  altitudes.  Tbe 
whole  détermination  of  beigbt  witb  tbe  assistance  of  marine 
sbells  is,  according  to  Lyeli's  opinion,  dépendent  npon  négative 
arguments.  To  tbis,  of  course,  tbe  reply  ^  is  tbat  oar  assertions 
are  confirmed,  not  only  by  tbe  cbance  finding  of  marine  sbells, 
but  by  tbe  state  of  tbe  ground  in  oar  valleys — pure  positive  facts. 

For  our  parts,  we  confidently  adbere  to  tbe  belief  tbat  tbe  i 
land  bas  only  risen  600  ft.  since  tbe  Glacial  Epoob,  till  some  < 
one  sball  point  ont  witb  certainty  strata  of  clay  or  sand  con*  ' 
taining  marine  remains,  as  also  indisputable  marine  sbell- 
banks,  at  greater  élévations, — since  tbe  onw  prohandi  certainly 
rests  witb  tbose  wbo  assert  the  contrary. — Tranelaied  from  the 
NorsJe, 


THE    BABBAOOCTTA. 

BT  JOHK  BAMSAT  OOBDON. 


|HE  barracouta,  or  barracuda,  a  species  of  pike,  is  a 
fisb  whicli  abounds  in  tropibal  seas.  According  to 
Webster,  it  is  termed  in  icbtbyology,  Spkyrœna 
harra4mda,  It  is  found  principally  in  tbe  waters 
surrounding  tbe  West  India  and  Babama  groups  of  islands. 
In  tbe  Spanisb  colonies  it  bas  received  tbe  name,  Faricotas, 
and  in  tbe  Frencb,  Becayune.  Tbe  fisb  varies  in  lengtb  from 
6  in.  to  10  fb.  ;  it  is  very  voracious,  and  bas  been  known  to 
devonr  its  own  species.  Like  tbe  pike,  it  is  long  and  narrow, 
is  very  swift  in  its  movements,  and  can  take  its  prey  in- 
stantaneously.  Its  mouth  is  capacious  and  is  provided  witb 
sharp  teetb  in  both  jaws.  Tbougb  tbe  barracouta  is  greedy  it 
is  very  subtle,  and  will  look  two  or  tbree  times  at  a  bcut  before 
it  will  take  it;  but  if  it  once  lays  bold  it  is  sure  to  be 
captured,  as  it  closes  its  mouth  witb  sucb  force  tbat  tbe  book 
enters  it  securely. 

Tbe  manner  of  taking  tbis  fisb  is  by  trolling  witb  a  live 
bait — usually  a  small  fisb — and  tbis  is  termed  by  tbe  natives 
of  tbe  islands  "  towing  for  barracoutas."  It  is  necessary  tbat 
tbe  boat  used  for  tbis  pi^rpose  sbould  move  very  rapidly 
tbrough  tbe  water  and  as  noiselessly  as  possible.  Tbe  line 
must  be  strong,  as  tbe  fisb  is  very  powerful,  and  tbe  book 
ougbt  to  be  firmly  attacbed  to  it  by  means  of  a  long  pièce  of 
wire  about  4  ft.  in  lengtb.  Tbis  is  termed  by  the  natives  "  a 
tail  wire."  If  the  book  were  fastened  to  tbe  oord  witbout  tbe 
wire  tbe  fisb  would  eut  it  away  immediately. 

The  boat  baving  been  set  in  motion,  no  time  transpires  before 
a  gcntlo  tug  is  felt  at  the  line,  and  upon  tbe  increase  of  its 
specd,  tbe  résistance  of  tbe  ensnared  fisb  is  felt  very  strong.  To 
prevent  the  line  from  breaking,  moie  of  it  is  run  ont  slowly, 
nntil  it  is  deemed  necessary  to  pull  the  captive  on  board. 

The  barracouta,  nnlike  most  fisb,  can  take  its  prey  witbout 
turning  on  its  side,  as  its  superior  jaw  is  sborter  tban  tbe  in- 
ferior,  and,  on  this  account,  it  is  extremely  dangerous  to  per- 
sons  wbo  bappen  to  enter  the  water  wbere  it  abounds  ;  like 
other  fisb,  did  it  tum  on  its  side  to  seize  tbe  object  of  its 
désire,  tbe  scales  would  glitter  and  so  give  waming  to  its 
unwary  victim.  This  voracious  tyrant  rarely  goes  to  tbe 
bottom;  its  domain  is  in  midwater,  wbere  it  can  capture  the 
innocent  fry  which  swarm  tbe  sea  at  certain  période  of  the 
year. 

I  bave  thonght  tbat  it  was  annecessary  to  desoribe  tbe  ap- 
pearance  of  tbe  barracouta,  because  it  resembles  ezactiy  tbe 
pike,  which  is  universally  known. 

'  Zeihchriftd,  Dcuitch-geologiicheê  Oéwllteka/t,  1863,  p.  627.  la  the  aame  eaaay, 
^hich  ia  su  extract  from  tbe  one  qaoted  above  on  the  giftoial  formfttion,  namely, 
l'rom  th»t  portion  whioh  trente  of  "  gênerai  eircnmetaaoeB,"  some  later  additions 
are  to  be  fonnd. 


Tbe  negroea  are  afraid  to  eat  tbe  flesb  of  tbe  barracoata  ; 
they  assert  tbat  it  is  not  safe  to  use  it  as  food,  because  it  ii 
poisonous  at  certain  seasons,  and  tbe  ezplanation  tbey  give  of 
tbis  peculiarity  is  tbat  it  feeds  at  stated  times  in  tbe  vioinity 
of  copper  banks  or  veins  ranuing  in  tbe  bottom  of  tbe  sea.  It 
is  said,  too,  tbat  sprats  are  poisonous  at  times,  and  tbe  Frenck 
writer,  Pierre  L'Abbat,  wbo  visited  tbe  West  Indies,  seems 
to  bave  thougbt  tbat  this  was  wholly  tbe  cause  of  tbe  barra* 
conta  possessing  tbis  deadly  quality.  He  says  tbat  the  sprats 
feed  npon  tbe  mangenele-apple,  whiob  is  exceedingly  poisonous, 
and  tbey  are  swallowed  by  tbis  tyrant  of  tbe  sea,  thereby 
conveying  tbe  effects  to  tbose  wbo  partake  of  this  fisb.  Now, 
it  so  happens  tbat  tbe  mangenele  bears  its  fruit  at  tbe  very 
time  wben  the  fisb  is  deemed  poisonous  ;  and,  it  is  more  likely 
that  this  is  tbe  cause  tban  tbat  copper  veins  sbould  cfFect 
this  change  in  tbe  fisb.  Some  peraons,  bowever,  are  regard- 
less  of  fear,  and,  afber  baving  pickled  tbe  fisb,  tbey  eat  it  in- 
discriminately. 

I  am  not  aware  tbat  tbe  barraoonta  is  in  any  way  service* 
able,  and  I  believe  it  is  captured  more  on  aooonnt  of  the  sport 
it  affords  tban  for  any  rémunération  which  it  migbt  render. — 
Scientifie  American» 


MODEBN  AGENTS  FOR  ANJSSTHBSIA. 

BY  B.  W.  BICHABDSON,  M.P.,  F.B,S. 

|HE  original  chemical  bodies,  nitrous  ozide  gas  and  snl* 
phurio  ether,  bave,  notwithstanding  muoh  opposition 
and  m  any  advancements  of  rivais,  retained  a  cortain 
fair  position  as  ansisthetics,  Nitrous  oxide,  indeed, 
bas  of  late  been  greatly  eztolled  and  raised  into  fervour  of  faveur 
by  the  membera  of  tbe  dental  profession.  Ether  bas  been  per- 
sistently  employed  in  some  parts  of  America  and  some  parts  of 
France,  and  its  friends  bave  quite  reoently  claimed  for  it  tbat 
it  bas  not  been  tbe  cause  of  one  single  deatb. 

It  is  rigbt  tbat  tbe  members  of  tbe  public»  wbo,  in  oommon 
parla noe,  know  only  tbat  sometimea  tbey  or  Ûieira  may  bave  to 
be  put  "  under  cbloroform,'*  sbould  know  thèse  and  ail  other 
facts  correctly  and  intelligently  ;  sbould  know  what  agents  are 
used  and  tbe  relative  value  of  each  agent  in  respect  to  practioa* 
bility  of  administration,  certainty  of  action,  and  freedom  from 
risk.  I  will  essay,  therefore,  to  bring  thèse  points  dearly  for* 
ward,  not  burriedly  and  not  witb  sucb  ezceeding  brevity  as  to 
lose  myself  in  obsourity. 

Of  the  varions  agents  tbat  may  fairly  corne  nnder  considéra- 
tion, I  will  confine  what  bas  to  be  said,  in  tbe  firat  instance, 
to  substances  whiob  produce  gênerai  insensibility,  and  of  theae 
I  will  name  none  tbat  bave  not  been  tried,  and  for  aome 
valid  reason  or  other  been  found  wanting  in  aome  easential 
quality. 

Nitrous  oxide  and  anlphuric  ether,  in  their  respeotive  ways, 
repreaent  what  are  oonsidered  to  be  the  physioal  requirementa 
of  agents  for  tbe  production  of  anœsthetic  sleep,    The  idea  now 
is  well-nigb  universal,  tbat  the  agent  must  either  be  a  gaa,  as 
nitrous  oxide  is,  or   a  liquid  very  easily  transformable  into 
vaponr,  as  ether  is.    Thèse,  I  say,  are  conceded  points,  and  are 
based  on  the  belief  tbat  tbe  best  and  readiest  modeof  prodacing 
the  gênerai  sleep  of  insensibility,  is  letting  tbe  narcotic  enter- 
tbe  System  by  the  cbannel  of  the  lung  ;  by  presenting  to  the 
blood  as  it  fiows  over  tbe  lung  from  the  right  to  tbe  left  side  of 
tbe  beart,  aome  substance  which  the  blood  will  abaorb  and  will 
carry  direct  to  tbe  nervons  centres  in  quick  and  ateady  atream. 
It  ia  true  we  can  produce  tbe  efieot  we  want  in  anotber  way,  by 
another  mode  of  entrance.    For  example,  I  bave  recenUy  found 
it  quite  possible  and  easy  to  put  an  animal  profoundly  nnder 
chloroform,  by  inaerting  tbat  substance,  in  its  fluid  atate,  be« 
neatb  the  skin  witb  a  fine  needle,  and  this  metbod  could  be 
applied  to  any  soluble  narcotic  ;  but  as  a  seneral  principle,  it 
is  not  so  good  a  metbod  aa  tbat  of  admimatering  by  what  is 
called  **  inhalation." 
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We  may  put,  thercfore,  in  classification  ail  the  modem 
agents  we  employ  under  two  gcncral  heads  of  Gases  and  Yoîa- 
tile  Flaids,  and  I  will  set  the  most  reliable  substances  in  this 
order,  adding  to  the  name  of  each  substance  its  chemical  com- 
position and  physical  characteristics. 


Tablb  I. — Gasbs. 

Chem.  Oomp.       Bensity  Hg^l. 

22 

Methylio  efcher CgH^O    23 

Chlorido  of  methyl CH.Cl 2525 


Kame. 
NitrouB  oxide  N^O 


Table  II.—Volatilb  Fluids. 

Vaponr 

Boiling      Deositj 

Ntme.  Oh«iu.  Oomp.        Point.       Hgsl. 

Ethylioether O^Hj^oO  ...     92'F  ...  37 

Bicbloride  of  ethyleoe  (Dutoh  liqnid)  ...  C^H^Ql^  ...  175"F  ...  49-5 

Bichlorido  of  methyleno CHaCla  •...  104'F  ...  425 

Terchlorido  of  formyl  (chloroform) CHCl,      ...  142''F  ...  5975 


Totracblorîde  of  carbon CCI 


172°F  ...  77 


I  might  expand  thèse  tables  verj  largely.  To  the  gases  I 
•  might  add  carbnretted  hydrogen,  light  and  heavy;  carbonio 
acid,  carhonic  ozido,  and  hydrogen  gas.  To  the  liquids  I  might 
add  methylic  alcohol,  chloride  of  ethyl,  hydride  of  amyl,  amy« 
lene,  and  many  others,  not  omittiug  turpentine,  whioh,  at  a 
push,  has  actnally  been  administered  sucoessfully  to  the  human 
subject.  It  is  beiter  to  take  simple  types  of  those  agents 
which  are  most  direct  in  action,  or  most  in  use  at  this  honr. 
Bespectiog  those  agents  noted  in  our  tables,  it  may  be  well  to 
say  of  them  at  once,  that,  althongh  they  are  the  best  up  to 
the  présent  time  discovered,  not  one  of  them  is  to  be  considered 
perfect.  AU  the  gases  are  faulty,  becanse,  being  gases,  they 
are  praotically  unmanageable  for  ordinary  application.  Nitrons 
oxide  gas,  moreover,  althongh  it  produces  insensibility,  causes, 
at  the  same  time,  darkening  of  the  arterial  blood,  painfally 
rapid  breathing,  a  countenance  terrible  to  behold,  and  imminent 
approach  to  death.  The  liquids,  on  their  side,  are  practical 
for  administration,  but  more  or  less  faulty  in  action. 

At  a  future  day,  keeping  to  the  same  text,  I  will  endeavour 
to  point  ont  the  relative  advantages  and  disadvantages  of  each 
of  thèse  agents  in  détail  ;  and  will  try  to  explain  what  is  wanted 
in  an  anœsthetic  agent  to  make  it  in  ail  respects  perfect  ;  and 
when  I  say  perfect,  I  mean  so  perfect  that  the  removal  of 
Bonsibility,  and  thereby  the  prévention  of  suffering  by  it,  shall 
be  attended  with  no  anxiety,  and  with  no  sign  or  symptom 
that  shall  excite  in  the  operator  and  admtnistrator  the  anxiety 
which  every  administration  hitherto  has  oalled  forth. — Poptilar 
Science  Beview» 


ON  THE  BOTANY  OF  CANADA  AND  ADJACENT 
PARTS  OF  BRITISH  AMERICA. 

BY  PA0f£S80R  LAWSON, 

DalhoHtie  OolUge,  Hcd^aXt  Nova  ScoHa. 

N  this  paper  the  author  gives  the  gênerai  characters 

of  the  natural  order  Ranunculaceaa,  the  characters  of 

the  différent  gênera  embraced  in  the  order,  their 

synonymy   and   their   distribution  through  nU  the 

provinces,  as  well  as  in  other  countries*     Several  plants  that 

hâve  been  described  as  Canadian  are  showu  to  bave  been  so 

reoorded  through   mistakes,   and   many  unsettled  points  are 

snggested  for  investigation.   Of  Clematis,  he  says,  we  bave  two 

apecies,  one  local  and  the  other  gênerai  in  its  distribution,  viz., 

G,  Virginiana,  which  grows  around  the  rifie  range  at  Bedford, 

and  also  at  Windsor,  Nova  Scotia  ;  it  extends  to  Lake  Win- 

nipegi  laie  Verte  being  its  last  point  north-eastwardly.     Pulsa- 

tilla  is  confined  to  the  north-west,  whence  numerous  spécimens 

hâve  been  received  from  Govemor  McTavish.    The  common 

form  of  the  species  named  P.  Nuttaliana  is  now  known  to  be 

identical  with  P.  Wolfgangiana  of  the  Russian  botanists,  which 

is  itsclf  a  variety  of  tixe  European  P.  jpaicns.    Two  forms  from 


the  north-west  are  described,  one  of  which  does  not  accord  with 
RegeVs  Wolfgangiana.  Anerrume  dichotoma  is  shown  to  be  the 
proper  name  for  the  plant  hitherto  known  as  A,  Pennsylvanka, 
Of  A,  nemorosa^  the  windflower  of  English  forests,  four  varieties 
are  described  as  înhabiting  the  domiuion,  one  a  small  northern 
form,  and  another  found  at  Belleville  by  Mr.  Macoun.  A,  Eî- 
chardsonii  has  been  received  only  from  the  Hudson's  Bay  terri- 
tories.  A,  hepatica  is  shown  to  be  an  essentially  an  On  tartan 
and  New  England  plant,  althongh  found  to  extend  into  Nova 
Scotia,  having  been  gathered  at  Windsor  by  Professer  How. 
A,  acuiUoha  is  restricted  and  more  northern  in  range.  A,  nar» 
cissiflora  is  not  known  to  exist  within  British  America,  althongh 
it  occurs  in  the  United  States  in  the  Rocky  Mountains.  A, par» 
viflora  is  a  north -western  plant,  and  is  found  also  at  Gaspé,  by 
Dr.  Bell,  of  Montréal,  and  on  Anticostî,  and  is  found  to  hâve 
usually  five,  not  six  petals,  as  described.  A,  multifida  has  not 
yet  been  coUected  in  Canada,  except  on  the  Gulf  shore,  and  in 
the  north-west,  but  will  probably  reward  some  diligent  searcher 
in  Ontario.     A,  Pennsylvamca  has  a  wide  and  southern  range. 

A.  cylindrica,  a  sand-hill  plant,  is  confined  to  central  and 
western  Ontario. 

Syndesmon  is  a  curions  littlo  plant,  a  link  between  the 
windflowers  and  meadow  rues,  but  has  only  been  found  in  two 
localities,  althongh  in  the  adjoining  States  it  is  not  rare;  its 
Canadian  luibUats  are  St.  David*s  and  Hamilton. 

Thalictrum  comuti  is  a  stately  plant,  with  large  masses  of 
showy  white  blossoms,  rendering  it  conspicuous  along  the  Sack* 
ville  river,  and  on  the  meadows  at  Beaver  Bank,  and  is  of 
gênerai  distribution  throughout  the  domiuion.  T.  jpu^pur- 
escens,  differing  in  its  sessile  stem-leaves,  greenish  flowers  and 
drooping  antbers,  is  to  be  looked  for  in  dry  situations  ;  its  record 
as  Lower  Canadian  is,  however,  a  mistake,  and  possibly  it  does 
not  reaoh  so  far  north  as  the  St.  Lawrence.  T.  dioicum  has  a 
wide  range  ;  but  there  are  two  distinct  forms  about  Kingston 
which  require  further  investigation,  one  growîng  near  Kingston 
Mills,  and  the  other  at  the  Penitentiary.  T.  Alpinum,  an 
Arctio  European  plant,  is  confined  with  us  to  Anticosti  and 
Newfoundland  ;  it  is  gênerai  wifhin  the  Arctic  circle,  and  runs 
down  the  Rocky  Mountains  to  low  latitudes,  as  Arctic  plants 
are  apt  to  do.  T.  cîavatum  is  a  Tork  Factory  plant,  remark* 
able  for  its  pod-like  stipitate  carpels,  without  furrows,  but  with 
embosaed  veine. 

Of  Ranunculus,  eighteen  species  are  described,  and  one  ex* 
cluded.  B.  repens  is  the  most  common,  as  a  weed,  but  rare  as 
an  indigenous  plant,  in  which  character  it  grows  near  Toronto. 
11.  huîhosue  has  been  frequontly  reported  as  Canadian,  but  the 
évidence  is  doubtful.  B,  ovalis,  B,  hrevicaulist  and  B,  cardio* 
phylltis  are  referred  to  i^.  rhomboideu8,  B.  awricomitê  does 
not  belong  to  our  fiora,  and  B»  affinia,  hère  considered  as  a 
variety  of  it,  is  confined  to  the  Arctic  Sea  and  the  north-west 
Hudson's  Bay  territories.  Of  B.  dboriivus  two  varieties 
(pratensie  and  sylvaiicm)  are  described.  B,  nivaîiê  was  found 
by  Dr.  Rae  at  Repnlse  Bay,  and  the  spécimens  agrée  with  E. 
8tdphureVi8  of  Solander.  B,  CymbaXai'ia  is  a  sea-shore  plant. 
The  numerous  varieties  of  B,  vndtifidus  and  B,  aqttaiilia  still 
require  careful  comparison  in  the  living  state  with  European 
forms.     B.  digitaUia  is  a  Rocky  Mountain  plant,  approaching 

B.  ficaria  of  Europe.  Trolliu.8  laxu,8  has  not  been  recently  found 
in  Canada.  Aquilegia  Ccmadensia  présents  two  forms,  and 
abounds  in  Ontario,  but  becomcs  scarce  eastward  and  north- 
ward  ;  it  will  probably  be  found  in  Annapolis,  if  any where  in 
Nova  Scotia.  A,  hrevistyla  is  quite  western,  and  does  not  come 
so  far  east  as  to  enter  tho  province  of  Ontario.  A,  vidgarie, 
on  the  other  hand,  is  confined  to  Nova  Scotia,  but  is  only  an 
introduced  plant,  one  of  the  wildflowers  of  England,  brought, 
long  years  ago,  by  the  Duke  of  Kent,  and  uow  widely  spread 
through  the  woods  and  along  our  railway  banks  and  roadsides. 
Veîphinium  e^ialtatum  is  from  the  Youcon  and  Clear  Water 
River,  althongh  in  the  States  its  distribution  is  decidedly 
southern.  J).  zurtvum  is  also  from  the  Youcon  ;  D,  Consolida^ 
an  introduced  European  plant,  found  at  Prescott,  and  D.  Ajacis, 
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aa  excluded  species,  not  permanentlj  natnralized.  AconUtim 
delphtiiifoUum  \b  kcpt  distinct  from  A.  napeUtis,  oî  which  Dr. 
Begel  describes  no  fewer  than  forty  varieties  and  forma,  ail 
named  and  classifîed.  A,  aemigaleatum,  not  previoasly  noticed 
as  American,  is  considered  a  distinct  variety  of  A,  delpMni' 
folium  ;  the  spécimens  of  botb  are  from  Governor  McTavish. 
A,  napellfis  is  merely  a  natnralized  plant.  Gimicifaga  is  con* 
fined  to  Caynga,  in  the  extrême  south-west  of  Canada,  where 
it  was  fonnd  by  Dr.  Maclagan.  Actœa  ruhra  is  widely  spread 
tbroughont  the  whole  dominion,  but  A,  alba  is  sonth-western. 
Ilydrasiia  OanadeneU  is  confîned  to  Ontario,  and  Adonis  is 
exoladed,  as  the  spécimens  sent  to  Hooker  from  Labrador,  tfairty 
or  forty  years  ago,  had  no  doubt  sprnng  from  seeds  dropped 
thore  by  accident,  and  the  plant  bas  not  been  heard  of  or  seen 
since. — Bead  hefore  ihe  îaet  Meeting  of  the  Edinhurgh  Botanic 
Society, 


THE  HEAT  OF  THE  STABS. 

[STBONOMY  bas  not  becn  content  with  the  discoyery 
that  the  stellar  beat  can  be  feit,  bat  bas  faced  the 
more  ardnons  problem  of  meciauring  that  beat. 
Wortby  of  the  task  bas  been  the  instrument  with 
whicb  it  bas  been  nndertaken.  The  great  eqnatorial  of  the 
Greenwicb  Observatory  is  perbaps  sorpassed  by  no  télescope  in 
the  world  as  regards  the  optical  qnalities  which  the  astronomer 
deligbts  in.  Constmcted  by  the  same  eminent  opticians  who 
made  both  the  famoas  Ponlkova  refractor  and  the  télescope 
which  bas  done  snch  distingnisbed  service  in  the  cause  of 
science  at  Cambridge,  U.S.,  and  not  inferior  to  either  of  those 
télescopes  either  in  size  or  quality,  this  splendid  instrument  bas 
been  mounted  in  a  manner  which  does  infinité  crédit  to  the 
mechanical  ingenuity  of  our  Astronomer  Boyal.  A  corps  of 
observers  and  mathematicians,  unsurpassed  perhaps  in  the 
world,  garrisons  the  noble  Observatory  in  which  it  is  plaoed. 
With  a  liberality  which  cannot  be  too  higbly  pndsed  (and 
which  migbt  with  advantage,  perhaps,  be  extended  more 
widely),  Government  bas  taken  oare  Ûiat  the  chief  national 
Observatory  sball  be  so  provided  for,  in  ail  respects,  as  worthily 
to  support  the  national  réputation.  Future  âges  will  doubtless 
record  a  long  list'  of  physical  researches  in  which  the  powers  of 
the  noble  equatorial  of  our  nobly-furnished  Observatory  shall 
bave  been  employed  by  the  skUful  and  praotised  astronomers 
now  gathered  at  Greenwicb. 

Its  first  great  achievement  in  this  spécial  direction  is  one  of 
which  our  country  may  well  be  proud.  Many  months  since 
Mr.  Stone,  FJEI.S.,  the  chief  assistant  at  Greenwicb,  and 
already  known  to  famé  for  his  successful  attacks  upon  the  pro- 
blem of  the  sun's  distance,  tumed  his  thoughts  towards  the 
application  of  the  powers  of  the  great  equatorial  to  the  déter- 
mination of  stellar  beat.  The  résulte  he  then  attaîned,  though 
higbly  interesting,  did  not  become  widely  known,  Mr.  Huggins 
having  anticipated  their  publication  by  communicating  to  the 
Boyal  Society  his  own  successful  treatment  of  the  same  pro- 
blem. But,  as  we  bave  said,  it  was  the  simple  fact  that  we 
do  receive  heat  from  the  stars,  not  a  quantitative  estimate  of 
their  heating  powers,  which  was  then  laid  before  the  scientifio 
world.  Mr.  Stone  hoped  to  be  able  to  announce  the  actual 
amount  of  heat  which  the  first-class  stars  send  to  this  globe  on 
which  we  live. 

A  little  considération  will  show  the  enormous  difficulty  of  the 
problem.  A  very  délicate  thermometer  placed  at  night  in  the 
open  air  respondâ  to  a  thousand  influences  which  the  ordinary 
observer  would  be  inclined  wholly  to  disregard.  Long  ago, 
Gilbert  White  of  Selborne,  noticed  how  the  thermometer  rises 
at  night  as  clouds  pass  overhead,  and  sinks  as  the  heavens  grow 
clearer.  But  as  the  science  of  meteorology  bas  progressed, 
men  bave  recognized  the  fact  that  changes  much  less  obvions 
thau  thèse  affcct  the  thermometer.  On  each  of  two  différent 
nigbts  the  sky  may  be  beautifully  clear,  the  floor  of  heaven 


"  thick  inlaid  with  patines  of  bright  gold,"  and  yet  tbe  condi- 
tion of  the  air  may  be  so  différent  that  on  one  night  the  earth's 
beat  may  be  rapidly  radiating  into  space,  while  on  the  other 
an  unseen  présence  in  mid-air  cheoks  the  escaping  heat  and 
makes  the  weather  warm  and  génial.  Though  on  eaeh  night 
"  the  heavens  break  open  to  âieir  highest,"  there  is  thus  the 
most  essential  différence  in  the  circumstanoes  under  which  the 
stellar  heat  would  be  measured,  since  the  same  aqueous  but 
unseen  veil  which  cuts  off  the  Mcaping  earth-heat,  muet  in  part, 
at  least,  influence  the  heat  which  is  sent  to  tbe  earth  from 
beyond  the  stellar  spaces. 

By  an  ingénions  arrangement  Mr.  Stone  was  enabled  to 
overcome  this  difficulty  in  great  part,  and  to  secure  that  which 
so  delighteth  the  son!  of  the  man  of  science,  a  reliable  zéro. 
Let  not  the  uninitiated  be  confounded  by  this  mysUo  word,-* 
it  implies  merely  that  which  may  be  compared  to  the  end  of  a 
rule  or  measuring-tape.  To  know  if  a  star  sends  us  heat  at 
any  moment  we  must  know  what  heat  our  instruments  would 
show  before  receiving  the  star's  heat  ;  otherwise,  what  are  we 
to  measure  from  P  But,  as  we  bave  said,  this  initial  heat  is 
continuaUy  varying.  What  Mr.  Stone  bad  first  to  do  then  was 
to  m  aster  this  difficulty.  Others  remained  which  we  bave  not 
spaoe  to  specify,  but  thèse  also  he  overcame. 

At  last,  after  enormous  labour,  the  heat  received  from  two 
well-known  stars  bas  been  measured.  Arctnrus,  the  leading 
brilliant  of  the  Herdsman,  and  Yega,  the  chief  star  of  the  Lyre, 
are  the  two  orbs  dealt  with  by  Mr.  Stone.  From  a  careful  mea- 
sûrement  of  their  light.  Sir  John  Herschel  long  since  determined 
that  thèse  stars  are  of  equal  splendonr  ;  but  Arcturus  sbines 
with  a  ruddy  yellow  light,  wbîle  Yega  exhibits  a  colour  which 
bas  been  compared  to  the  gleam  of  highly-polish^d  steel.  The 
estimâtes  of  Ûieir  heat  correspond  with  the  aspect  of  thèse  orbs. 
The  fiery  Arcturus  sends  us  about  twice  as  much  heat  as  the 
bluish  Yega.  Minute  indeed  is  the  quantity  of  heat  received 
from  either  star,  even  Arcturus  having  a  direct  heating  effect 
corresponding  to  but  about  the  800,000lh  part  of  a  degree  Fah- 
renheit. Or,  Mr.  Stone  remarks,  the  resuit  may  be  otherwise 
stated  as  foUows  : — ^The  heat  received  from  Arcturus  is  sensibly  * 
the  same  as  that  from  the  face  of  a  3-in.  iron  cube  full  of  boil- 
ing  water  at  a  distance  of  383  yards. 

To  the  worlds  which  oirole  around  thèse  brilliant  stars  our 
Sun  doubtless  supplies  no  larger  a  degree  of  heat  ;  nay,  we  bave 
good  reason  to  believe  that  he  is  relatively  an  insignificant  orb. 
Around  Arcturus  are  well-warmed  worlds,  nourished  by  the 
rays  which  belong  to  the  red  end  of  the  spectrum.  Those 
which  circle  around  Yega,  if  equally  distant,  are  less  plentî- 
fully  supplied  with  beat,  '  On  the  other  hand,  if  one  may  spe- 
culate  so  confidently  as  to  the  state  of  thèse  worlds  as  to  regard 
photograpby  as  an  art  praotised  among  their  inhabitants,  then 
must  the  people  wanned  by  Arcturus  sit  longer  for  their  por- 
traits than  those  on  whom  the  brilliant  Yega  pours  his  powerful 
actinie  rays.  Seriously,  the  researches  we  bave  been  dealing 
with  suggest  étrange  thoughts  for  our  consideration.-^T^ 
SpectoUor. 


MANUFACTUBB  OF  ELASTIO  SPONGB. 

|HE  raw  sponge  is  received  in  hard,  dirty  masses,  filled 
with  sand  and  bits  of  shell.  Being  soaked  in  a  larg« 
tank  of  water,  it  expands  into  such  condition  that 
its  quality  may  be  determined,  and  it  is  sorted  into 
two  kinds — the  "  soft  "  for  mattress  stock,  and  the  "  hard  "  for 
cushions.  The  cleansing  process,  which  is  an  exceedingly 
important  one,  then  begins  in  another  room.  In  order  to  effect 
this,  the  sponge  is  first  eut  and  washed,  by  passing  for  an  bour 
through  a  huge  tub,  in  which  there  is  a  séries  of  knives  through 
which  the  sponge  is  made  to  pass  by  means  of  the  movement 
given  to  the  water  by  a  wheel.  The  water,  too,  is  oonstantly 
changing,  so  by  this  process  tbe  sponge  is  nicely  eut,  and  its 
filth  separated  in  part.     It  is  next  soaked  for  twenty  minutes 
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in  a  tank  of  water,  coniaining  two  degrees  (liydrometer)  of  soda 
asb,  and  heated  to  150^.  It  is  nezt  passed  into  a  tank  con- 
taining  a  hot  Bolation  of  Teiy  strong  détergent  soap,  where  it 
is  aoaked  for  half  an  hour  with  constant  and  violent  agitation. 
It  then  retnms  to  the  fi  rat  tnb,  where  it  is  washed  another 
hoar  and  ont  more  finelj. 

The  cleansing  process  is  then  complète,  and  afber  the 
water  has  been  pressed  ont  by  a  passage  throogh  rollers,  it  is 
oarried  by  the  elevator  to  the  "  drying-rooro/'  two  stories  above, 
where  a  high  degree  of  température  is  maintained,  and  it  is 
dried  in  large  revoWing  cylînders.  It  is  then  clean  and  withont 
smell,  bnt  hard  and  inelastic  in  character,  and  in  its  présent 
condition  totally  valneless  for  the  pnrpose  of  stuffing.  It  was 
at  this  point  that  the  inventor's  skill  was  necessary.  The 
pores  of  the  sponge  closed  when  the  water  had  evaporated,  and 
no  permanent  elasticity  coold  be  had  nnless  thèse  oonld  be 
held  open  permanently.  Glycerin,  being  a  non-evaporative 
substance,  was  fonnd  to  answer  the  pnrpose.  The  remainder 
of  the  procees  is,  then,  as  foUows  : — 

The  dry  hard  sponge  is  plaoed  in  a  solution  of  glycerin  and 
water,  in  the  proportion  of  abont  half  and  half,  and  afler  passing 
through  beavy  rollers  it  is  again  dried  in  the  cylînders.  The 
aqueous  portion  then  évaporâtes,  and  leaves  the  bits  of  sponge 
dry  and  sweet,  and  so  permeated  with  the  glycerin,  that 
a  permanent  elasticity  is  maintained.  It  is  then  at  last 
taken  to  the  packing-room,  highly  oompressed  into  baies 
of  about  forty  pounds  eaoh,  and  is  ready  for  market.  It 
will  be  seen  npon  ezamination  that  the  principle  of  the 
manufacture  is  very  simple;  it  is  necessary  only  to  cleanse 
and  saturate  with  glycerin,  but  the  working  ont  of  the  détails 
by  which  thèse  two  ends  hâve  been  performed  satisfactorily,  has 
been  the  work  of  years.  Elastio  sponge,  like  ail  novelties,  has 
had  its  lessons  to  learn,  and  its  drawbacks.  Thèse  were  natural 
conséquences  of  its  noveliy,  and  were  necessities.  An  invention 
is  never  born  perfect.  Just  as  a  child  must  grow  from  infancy 
to  maturity,  so  an  invention  of  a  novel  character  must  improve 
by  âge  and  expérience  before  it  can  succeed  to  perfection.  But 
the  days  of  its  expérimente  seem  to  be  over,  and  it  has  settled 
down  into  a  standard  article  npon  which  reliance  can  be  placed. 
^The  Htib,  U.8. 


FOOD    AND   DI8BASB. 

BT  PROF.  JOHN  OAVORE. 

In  Two  Pakts. — Pabt  H. 

IN  article  brisUing  with  figures  is  often  laid  aside  by 
those  who  ought  to  learn  the  trnth  on  thèse  subjects  ; 
but,  without  référence  to  tedious  statistics,  it  is  easy 
to  prove  that  the  détérioration  in  quality  and  quan- 
tity  in  the  animal  food  available  for  our  people  began  thirty 
yean  since,  and  has  continued. 

AU  well-informed  persons  will  admit  that  outbreaks  of  foot 
and  mouth  disease  such  as  we  ezperienced  in  1839, 1840,  and 
almost  every  year  up  to  that  of  1869,  bave  led  to  an  annual 
lo8S  of  several  millions — some  say  five,  others  seven — in  méat 
and  milk,  The  loss  is  irréparable;  and  there  is  no  com- 
pensating  condition.  Every  million  sterling  lost  means 
something  like  the  loss  of  150,000  tons  of  animal  food.  It 
means  more  ;  but  we  bave  àll  to  gain  by  nnder-stating  the  case. 
Foot  and  mouth  disease  often  leads  to  a  waste  of  more  tons  of 
milk  than  méat;  and  our  large  towns,  once  provided  with  some 
milk  even  for  the  poorest,  bave  been  deprived  of  the  veiy  ali- 
ment, the  want  of  which  conld  not  fail  to  affeot  in  the  most 
■erious  manner  our  infant  population.  The  days  were  when 
tbe  poor  of  London,  Edinburgh,  Dublin,  and  other  towns,  could 
hâve  a  supply  of  milk  for  their  children.  The  foot  and  mouth 
disease  stopped  that. 

Any  one  having  the  patience  for  an  independent  iuquiry,  will 
find  that  the  waste  in  milk  among  cows,  and  of  fiesh  on  steers 


made  ready  for  the  butcher,  caused  by  epizootic  aphtha,  or  foot 
and  mouth  disease,  has,  during  the  past  thirty  yea,rs,  robbed 
our  people  of  not  less  than  between  two  and  thrée  million 
tons  of  animal  food.  A  practical  farmer  has  stated  the  money 
loss  at  £250,000,000  sterling.  My  estîmate  would  allow  nearlj 
£100  a  ton  for  wholesome  animal  food. 

I  bave  thus  only  dealt  with  a  benignant  and  non-fatal  epi- 
zootic ;  and  yet  it  is  in  more  ways  than  one  most  dangerons 
in  its  results, — it  is  communicable  to  man.  Hedical  men  bave, 
it  is  trne,  failed  to  discern  any  great  connection  between  human 
and  cattle  diseases.  They  bave  not  witnessed  éruptions  to  any 
extent  amongst  children  fed  on  the  milk  of  sick  cows,  bnt  such 
éruptions  do  occnr  ;  dîarrhœa  is  a  fréquent  sign  of  the  human 
disorder  ;  and  when  we  oonsider  that  Jacob  and  Hertwig  boldly 
drank  the  milk  of  a  sick  oow,  and  took  the  disease,  it  must  be 
admitted  that  infants  are  more  likely  to  be  injnred  than  strong 
men.  The  observations  recorded  are  too  nnmerous  and  cir- 
cumstantial  to  admit  of  any  other  interprétation  than  that 
human  beings  occasionally  suffer  from  foot  and  mouth  disease. 
Unfortunately,  in  medicine,  the  direct  relation  of  cause  and 
eSect  is  not  often  ascertained  with  care  and  promptitude.  Is 
it  not  a  rule,  rather  than  an  exception,  that  the  causes  of  in- 
fantile dérangement  are  involved  in  mystery  P  We  may  here- 
after  enlarge  on  this  snbject,  and  shall,  therefore,  proceed 
to  consider  the  losses  sustained  by  pleuro-pneumonia  in 
cattle. 

Eighteen  years  since,  fréquent  visite  to  London  daines  dis- 
closed  a  condition  of  things  of  which  I  had  heard  and  read  no 
description,  and  which  riveted  my  attention  to  the  snbject  of 
cattle  plagues.  In  one  week  I  saw  from  a  yard  near  Golden- 
square  twenty-one  dead  animais  carted  ont  of  cattle-sheds  con- 
taining  on  an  average  200  cows.  The  old  System  of  town  dairy- 
keeping  had  scarcely  died  out.  In  some  of  the  stable^  a  bull 
was  kept,  and  the  cows  tumed  out  when  dry  to  calve,  and  gain 
some  vitality  for  another  season's  life  in  London.  Bnt  the  busy 
disease  rendered  impossible  a  practice  that  a  few  years  before 
was  almost  universal.  It  is  true  that  a  cowkeeper  would,  in  by- 
gone  days,  pnrchase  old  cows  who  had  served  the  breedcr's  tnrn 
in  the  country,  and  conld  live  their  last  year  or  two  in  a  mews 
or  a  cellar.  In  1830  a  town  cow  might  be  considered  good  for 
three  or  four  years,  yielding  a  calf  annually,  and  a  large  qnan- 
tity  of  milk.  In  1850,  pleuro-pneumonia  had  reduced  the 
average  duration  of  a  town  cow's  life  to  aix^months.  The  good 
breeding  cow  in  moderate  condition,  once  common  in  Smithficld 
market,  was  replaced  by  fat  short-horns,  "  fit  to  kill  '*  so  soon 
as  loss  of  milk  and  a  grnnt  indicated  the  fatal  complaint. 
Thousands  and  tens  of  thousands  hâve  annually  been  driven  or 
carted  ont  of  town  dairies  sick,  for  human  consumption, 
within  two  months  of  the  date  of  their  pnrchase  in  a  public 
market.  And  this  has  been  dignified  by  the  name  of 
"  salvage." 

The  cows  I  so  oflen  saw  removed  sick  from  the  London  sheds, 
nearly  twenty  years  since,  went  to  the  butcher.  Their  car- 
cases  were  "  polished," — that  is  to  say,  whilst  still  hot,  rubbed 
over  with  fat  from  a  healthy  beast.  Their  ribs  were 
*'  skinned,"  so  that  the  adhésions  to  the  membrane  lining  the 
ohest  might  be  removed.  Even  the  diseased  lungs  found  their 
way  to  the  sausage-machine  ;  and  it  cannot  be  wondered  at, 
if  the  éditer  of  the  Times,  receiving  a  letter  from  me  with 
thèse  révélations,  retumed  it  with  compliments,  stating  that 
it  was  ail  too  horrible  to  be  revealed  in  the  columns  of  bis 
paper.  We  bave  grown  less  squeamish  of  late  years.  Even 
Parliament  has  tacitly  sanctioned  the  sale  of  carcases  of  dis- 
eased animais,  under  the  "Contagions  Diseases  (Animais) 
Act."  This  is  in  accordance  with  an  opinion  expressed  by  the 
veterinary  advisers  of  the  Government.  When  asked  whether 
the  lung  disease  should  be  "  stamped  out  "  like  the  plague,  the 
reply  given  by  Professor  Simonds  was,  "  Not  only  is  the  fiesh 
of  animais  affected  with  pleuro-pneumonia,  in  its  early  stages, 
a  safe  article  of  food,  but  there  is  little  or  no  risk  of  spreading 
the  disease  by  allowing  the  fiesh  to  be  sent  to  tbe  méat  market. 
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The  offal  aiso,  ezcepting  certain  parts,  does  not  need  to  be 
destroyed  ;  on  the  contrarj,  every  part  of  the  body,  and  also 
aU  exoremental  matters,  are  thoronghly  impregnated  with  the 
germa  of  dîseaae  in  a  cattle-plague  animal.  A  salvage  is, 
or  bas  to  be  made  in  the  one  case,  and  not  in  the  other  ;  and 
tbis  necessarily  interfères  with  the  adoption  of  the  stamping- 
ont  procesB." 

A  few  years  more  will  reveal  to  ail  the  folly  of  continuing, 
even  nnder  an  Act  of  Parliaraent,  to  eat  the  carcases  of  BÎck 
animais.  Why  is  the  cattle  plagne  no  more  P  Because  it 
killed  80  quickly  that  we  were  compelled  to  bnry  hidea  and  ail 
— there  was  no  salvage.  The  country  took  fright,  stamped  ont 
the  diaease,  and  ont  short  loases  which  might  bave  led  to  the 
annihilation  of  onr  stock,  bnt  which  constitnte  now  but  a  very 
amall  amount  compared  to  the  losses  by  the  lasg  disease.  I 
must  repeat  with  emphasis,  that  it  woald  bave  been  more  to 
the  interest  of  méat  consumera  and  farmers  had  there  not 
been  the  "  salvage  "  in  the  shape  of  marketable  carcases  of 
animais  stricken  with  the  lung  plague  ;  and  the  sooner  wo 
compel  them  ail  to  be  baried,  nnder  the  most  stringent  régula- 
tions, the  better.  We  should  then  cease  to  hcar  reports,  such 
as  the  one  published  for  Kovember,  1869,  which  tells  ns  that 
"  pleuro-pneumonia  exista  in  forty  counties  of  England,  Scot- 
land,  and  Wales  ;  and  as  many  as  165  fresh  ontbreaks  ha?e 
been  reported  as  oocnrring  in  one  week  in  November." 

For  many  yeara  no  atatistica  were  pabliahed  which  woald 
open  the  eyea  of  Government  to  the  fearful  ravagea  of  the  lung 
plague. 

Live*siock  Insurance  companies,  unknown  prier  to  freetrade 
in  stock,  were  started  so  soon  as  the  lung  disease  had  suffi- 
ciently  alarmed  our  farmers,  and  the  causes  of  their  ruîn  is 
easily  ascertained  from  their  books,  the  valuable  records  in 
many  of  which  I  first  sought  in  1861  and  1862.  Amougst  a 
mass  of  information,  I  learned  that  for  the  six  years  ending 
1860,  the  average  annnal  loss  of  cattle  was  4*915  per  cent.,  or 
amounted  to  875,850  head  over  the  three  kingdoms.  The  esti- 
mated  total  loes  for  the  six  years  was  no  less  than  2,255,100 
animais.  The  value  of  animais  lost  amounted  to  a  grand  total 
of  £25,934,650,  and  of  tbis  more  than  one  half  waa  due  to 
pleuro-pneumonia.  During  the  six  yeara  we  loat  twice  as  many 
animais  by  lung  disease  as  the  total  importations  of  horned 
stock  from  abroad  ;  and  in  estimating  values,  it  was  found  that 
the  cattle  lost  were  worth  5*89  times  the  value  of  those  im- 
ported,  and  more  than  half  this  loss  was  due  to  pleuro-pneu* 
monia.  At  a  later  period  I  conûrmed  my  original  inquiries  by 
comparing  the  losses  incurred  by  the  three  largest  insurance 
companies  ;  and  demonstrated  that  whereas,  prier  to  1842,  onr 
losses  could  not  be  estimated  at  more  than  1^  to  2|  per  cent., 
the  importation  of  foreign  cattle  and  pleuro-pneumonia,  in- 
volved  us  in  losses  varying,  in  différent  parts  of  the  country, 
from  5  to  7  per  cent,  per  annum. 

In  1863  and  1864  my  efforts  were  directed  to  securing  légis- 
lation for  the  prévention  especially  of  the  lung  plague  and  foot 
and  mouth  disease.  I  was  not  successfal,  and  1865  brought  us 
the  cattle  plague,  which  we  were  ultimately  compelled  to  exter- 
minate;  and,  in  the  procesa,  nearly  exterminated  pleuro-pneu- 
monia. Ireland  remained  contaminated  with  thia  disease  ;  and 
no  sooner  was  the  traffîc  in  cattle  reopened  in  Great  Britain, 
than  we  had  an  increase  in  the  nnmber  of  its  ontbreaks,  and 
that  increase  bas  gone  on  steadily  np  to  the  présent  moment. 

We  need  look  no  further  for  the  cause  of  much  destitution 
and  starvation  in  this  country.  We  cannot  lose  the  valuable 
animal  produce  of  the  land  by  raillions  of  aterling'a  worth, 
withont  driving  the  poor  to  other  countriea.  Emigration 
cannot  be  viewed  aa  a  calamity,  but  we  hâve  no  right  to  atarve 
ont  our  akilful  mechanica  and  induatriona  labourera  that  bave 
coat  the  nation  a  large  aum  of  money.  When  we  consider  that 
the  remedy  ia  in  our  hands,  if  we  only  follow  the  dictatea  of 
science  and  practical  expérience,  it  ia  tantalizing  to  watch  the 
faxmol  waste--»  waate  of  the  beat  blood  aud  power  in  the 
world. 


Our  remedy  liea  in  alaughtering  ail  foreign  stock  at  our 
ports,  and  extirpating  contagions  diseases  from  our  farms.  We 
must  make  up  for  past  waste  by  importing  preserved  foods 
from  every  available  point,  and  in  this  direction  a  great  deal 
will  be  achieved  soon.  The  beef  and  routton  of  the  Eusaian 
Steppea,  of  the  South  American  Fampaa,  of  our  Cape  farms 
and  Auatralîan  runa,  muât  repair  the  injury  inflicted  on  ua  by 
thirty  yeara'  dîseaae  amongst  Britiah  livestock.  Many  may 
emigrate,  but  millions  remaîn  to  be  fed  ;  and  it  is  our  duty  to 
ace  that  they  are  fed  abundantly  with  the  wholesome  produce 
of  fertile  pastures,  and  not  with  the  diseased  animais  which 
folly  and  ignorance  bave  compelled  ua  to  awallow  aince  1842. 
— Tlie  Food  Journal, 


TWO  CUEIOUS  KEBDLES. 

|HE  King  of  Prnssia  recently  viaited  a  needle^mann- 
factory  in  hia  kingdom  in  order  to  aee  what  ma- 
chinery  combined  with  the  human  hand  could 
produoe.  He  waa  abown  a  numbcr  of  auperfine 
needlea,  thonaanda  of  which  together  did  not  weigh  half  an 
oance,  and  marvelled  how  auch  minute  artidea  oonld  be  pierced 
with  an  eye.  But  he  waa  to  aee  that  in  thia  respect  even 
w>mething  still  finer  and  more  perfect  could  be  created.  The 
borer — ^that  is  the  workman  whose  business  it  ia  to  bore  the 
eyes  in  thèse  needlea — aaked  for  a  hair  from  the  monarch'a 
head.  It  waa  readily  given,  and  with  a  amile.  He  placed  it 
at  once  nnder  the  boring  machine,  made  a  hole  in  it  with  the 
gréâtes t  care,  furnished  it  with  a  thread,  and  then  handed  the 
singular  necdle  to  the  aatonished  King. 

The  aecond  curioua  needle  ia  in  the  poaaession  of  Queen 
Victoria.  It  waa  made  at  the  oelebrated  needle-manufactory 
at  Bedditch,  and  représenta  the  column  Trajan  in  miniature. 
Thia  well-known  Boman  c(^umn  ia  adomed  with  namerons 
acenea  in  sculpture,  which  immortalize  Trajan's  heroic  actions 
in  war.  On  this  diminutive  needle  scènes  in  the  life  of  Queen 
Yictoria  are  represented  in  relief,  but  ao  finely  eut  and  ao  amall 
that  it  requirea  a  magnifying  glaaa  to  aee  them.  The  Yictoria 
needle,  moreover,  can  be  opened.  It  contains  a  number  of 
needlea  of  amaller  size,  which  are  eqaally  adorned  with  scènes 
in  relief. — Scientific  American, 


The  Cobra  Question  in  India. — The  experimonts  whioh  bave  been 
qtarted  in  India  to  asoertain  the  value  of  repnted  antidotefl  to  the 
poison  of  venomouB  snakes,  and  with  a  view  to  the  diacovery  of  new 
cures  for  snake  bitos,  still  continue.  Dr.  Shortt  informa  ua  that  in 
every  district  which  he  visits  in  the  Madras  Presidcncy,  during  his 
tours  as  inspecter  of  vaccination,  he  afTords  the  residonts  every  oppor- 
tunity  of  testin^  for  themselves  any  repnted  spocifios  that  they  may 
poBsess,  Bo  as  to  thoronghly  satisfy  themselves  as  to  the  inntility  of 
trusting  to  suoh  things  as  pièces  of  wood  and  stone,  roots,  and  the  like 
— a  great  point,  whon  gained,  of  course.  As  yet,  Dr.  Shortt  has  foand 
nothing  of  any  roal  use  in  cheoking  the,  at  présent,  certain  fatal  effects 
of  the  cobra  bite.  Belioving  that,  owing  to  the  onorgy  and  rapidity 
with  which  the  venom  aots,  even  if  an  antidote  be  disoovered,  few 
persons  could  benefit  by  it,  Dr.  Shortt  has  reoently  been  advooating 
the  provision  of  a  fond,  from  which  to  pay  so  mnofa  per  head  for  tho 
destraction  of  poisonoas  snakes.  As  an  experimont,  he  sent  fifty 
rnpoes  to  the  Commissioner  of  Police  at  Madras  for  that  pnrposc.  It 
was  notlfied  by  the  tom-tom  that  so  mnoh  wonld  be  paid  for  small  and 
so  mnoh  for  large  snakes,  of  a  venomons  kind,  bronght  to  tho  police- 
office;  and  from  March  to  Ootober  the  resnlt  was  as  foUoWs  :  117 
cobras,  and  25  oham  vipers — ^in  ail  142.  The  précaution  is  taken  to 
hâve  the  heads  of  thèse  reptiles  removed  bofore  burial,  so  that  no  dé- 
ception can  be  practised  in  respect  to  the  number  aotually  killed.  Wo 
regard  Dr.  Shortt' s  suggestion  as  good,  and  deserving  of  support. — 

Japan  Ohestnut-Trees.— A  shipment  of  5,000  of  thèse  valnabl® 
trees  was  received  at  tbis  port  a  short  timo  sinoe,  which  are  selling  a^ 
25  dois,  per  hnndred.  TÛs  la  the  second  large  shipment  of  theao 
nseful  trees.  Califomia  will  aoon  be  stooked  with  tbe  ftneat  ohestont* 
troea  in  the  world.^an  Francisco  Mining  iVfis*, 
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THE   BUNOH  GRASS  OF  BBITISH  OOLUMBIA 
(ELYMU8  C0NDEN8ATU8,  FBBSL.). 

OME  time  fiince  we  pointed  out  the  différence  between 
thiB  and  seyeral  other  grasses  of  Western  North 
America,  to  wHich  the  name  of  Banch  Grass  bas 
been  applied,  accompanied  with  quotations,  descrip- 
tive of  iti  apt)earance  and  feeding  qaalities,  from  the  writings 
of  several  who  were  thoroaghly  acqnainted  with  its  native 
growth  and  bsefalness  ;  prominent  among  whom  was  Colonel 
Moodie,  B.B.»  who  introdnced  the  Tussac  Grass  from  the 
Falkland  IslAnds,  and  by  whose  assistance  our  mnch-valued 
correspondeliit  Mr.  Bobert  Brown,  who  was  then  oollector  for 
ihe  British  Oolnmbian  Botanical  Association  of  Edinbargh, 
was  enabledi  in  1863,  to  send  home  a  snpply  of  its  seeds,  and 
thns  firsi  llitfodiiced  it  to  Britain.  To  most  of  the  members  of 
this  assooliltioli  grass  seeds,  however,  presented  little  or  no  at- 
traction ;  ttbdi  with  the  exception  of  what  fell  to  the  shares  of 
the  EdinbUI-gh  lloyal  Botanic  Gardens  and  I.  Alderson  Henry, 
Esq.,  of  Woodend,  together  with  a  few  plants  in  our  own  col- 
lection, the  finnch  Grass  of  British  Golambia  was  so  utterly 
neglected  thàt  it  might  hâve  been  loet  to  the  country,  not- 
withstanding  that  its  merits,  both  as  an  early  forage  and  an 
abnndantly  ptodtlctive  hay  grass,  are  likely  yet  to  secure  for  it 
a  highly  pfotnilient  place  among  the  cnltivated  agricnltaral 
plants  of  Britain.  With  as  the  Elymus  condenaatua  has  gone 
on  inoreasing  annnally  in  statnre  ;  and  althongh  grown  in  the 
past  drystimttier  on  rather  poor  nnmannred  Boil,a  plant,  which  is 
representeci  by  itie  accompanying  engratidg  (p.l96)from  a  photo- 
graph,  wa0  6  ft»  3  in.  in  height.  Of  this,  several  seed-bearing 
as  weli  as  leafy  stems  were  ezhibited  In  the  collection  of  Mr. 
B.  T.  Macltihtosh,  at  the  last  July  Show  of  the  Highland  and 
Agrionlttlral  Soeiety  of  Scotland  ;  and  others  were  shown  by 
its  introclneef«  Mr.  Bobert  Brown,  at  the  meeting  of  the  Largo 
Field  NattlrAlists'  Society,  which  was  held  last  Angnst  at  Ehe, 
in  Fifo.  Tbië  plant  presented  a  thicki  tender,  leafy  growth,  of 
abont  3  ft.  lll  hêlght  in  the  last  week  of  April,  when  it  deci- 
dedly  surpasfted,  in  bnlk  of  crop,  the  grass  then  growing  in  the 
neighboaring  famed  sewage-irrigat^d  meadows  of  Edinbnrgh. 
So  tbat,  as  a  highly  prodnctive,  early  cntting  grass,  it  ranks 
far  before  any  other  known  kind.  A  plentiful  crop  of  ripe 
seeds  was  reaped  from  the  fertile  stems  in  the  first  week  of 
September,  by  which  time  several  of  a  thick  intermingled  growth 
of  leafy  or  barren  stems  (see  fig.  1,  p.  196)  had  attained  to  abont 
the  same  height  as  the  seed-bearing  ones,  while  the  others  of 
thèse  were  of  tarions  intermediate  heights.  Ail  the  stems,  as 
well  as  foliage,  changed  from  a  greenish  to  a  brown  withered- 
like  coloor  by  the  second  week  of  November. 

The  foUowing  analyses  of  both  the  seed-bearing  and  leafy 
stems  bave  been  mado  by  Professor  Anderson,  analytical 
chemist  for  the  Highland  and  Agricnltaral  Society  of  Scotland, 
who  stated  in  an  accompanying  note  : — 

"  I  inclose  analyses  of  the  two  samples  of  Banch  Grass.  Thoy  hâve 
net  80  high  a  nutritive  valae  as  good  ordinary  hay,  which  contains 
twioe  as  mnch  nitrogenons  mattor,  and  rather  more  oil. 
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I  am,  yonrs  trnly,  Thomas  Akdibsoh." 

Althongh  the  aboVe  analyses  do  not  show  so  high  a  nutritive 
▼altte  as  that  of  good  ordinary  hay,  this  must  not  be  deemed 


deprecatory  of  this  Banch  Grass,  seeing  that  both  samples  were 
eut  in  October,  fnlly  a  month  after  the  seeds  were  ripened  ; 
whereas  grasses  generàlly  contain  most  nutriment  when  eut 
immediately  aller  flowering. 

In  onltivating  the  British  Columbian  Bunch  Grass,  we  would 
recommend  sowing  it  in  drills  or  beds,  allowing  it  to  grow 
there  for  at  least  one  season,  and  then  transplanting  it  in  well- 
cleaned  and  drained  land,  at  distances  of  12  to  15  inches  apart. 
The  seedlings  make  but  little  growth,  and  never  rnn  to  seed  in 
the  first  season.  Hoeing  or  weeding  will  therefore  be  re« 
quisite  thronghont  the  first  summcr  and  autumn  after 
transplantation  ;  but  aflerwards  the  plants  will  be  snfficiently 
strong  to  overpower  most  kinds  of  weeds.  And  they  will 
seemingly  grow  on  in  fnll  vigour  for  a  long  séries  of  years. 

Subséquent  to  our  fore-mentioned  notice  of  this  Bunch 
Grass,  we  bave  received  the  following  particnlars  regarding  it 
in  its  native  habitats.  In  a  paper  on  the  Flora  of  Alaska — 
formerly  known  as  Bussian-America — which  appeared  in  the 
SmitliBonian  Report  for  1867,  the  writer,  Dr.  Bothrock,  states 
that  the  high  grounds  in  the  vicinity  of  Fort  St.  James  (lat. 
54°  1'  N.)  afifbrd  the  Buach  Grass  (Elymus)  of  the  packers. 
So  nutritions  is  this,  that,  even  when  apparently  dead  and 
dry,  stock  will  beoome  fat  on  it,  and  remain  so  under  hard 
work  for  long  periods,  if  this  be  plentifully  supplied^  In  a 
récent  Galifornian  newspaper,  a  correspondent  mentions  that 
in  the  vicinity  of  the  Boise  Basin,  in  Idaho  Territory,  "tho 
Blue-top  Bunch  Grass  "  covers  the  hills,  and  is  as  good  as  hay, 
some  even  considering  it  as  approaching,  in  its  nutritive 
qualities,  to  grain.  There  may,  however,  be  some  doubts 
whether  one  of  the  other  Bunch  Grasses  formerly  referred  to, 
and  not  the  El/ymua  condensatus,  may  be  that  hère  noticed. 
Bat  the  most  récent  reliable  and  important  information  regard- 
ing it  is  contained  in  the  following  letter  to  Mr.  Bobert  Brown, 
of  the  British  Columbian  Botanical  Expédition,  from  a  friend 
who  lived  for  several  years  in  the  Bunch  Grass  country  : — 

"  Lyneal,  Ellesmere,  9th  Sept.,  1869. 

"  Deab  Sir, — ^Toa  ask  my  opinion  of  the  Bnnoh  Grass  of  the  central 
plateau  or  table-lands  of  British  Colnmbia — Elymus  condensatiLS,  as  I 
believe  yon  botanista  eall  it.  After  a  five  years'  expérience  of  that 
ooontry,  I  can  bear  testimony  to  the  nntritiotts  and  fattening  pro- 
perties  of  this  grass,  far  snrpassing,  I  believe,  those  of  any  other 
known  herb.    A  few  fisbots  will  abnndantly  illnstrate  this. 

"  In  the  early  years  of  the  oolony,  before  oats  or  barley  had  been 
imported,  this  Banch  Grass  was  the  only  (as  it  is  still  the  principal) 
food  of  the  trains  of  moles  and  horses  which,  heavily  laden  with  pro- 
visions and  goods,  foUowed  the  gold-diggers  into  the  mines,  over  the 
ronghest  possible  trails.  I  hâve  ridden  hnndreds  of  miles  on  horses 
whose  sole  support  was  this  Bnnoh  Grass.  Tomed  loose  at  snnset, 
whefl  Ihe  oamping-gronnd  was  reaohed,  to  feed,  they  were  fonnd  next 
moming  as  fresh  and  gay  as  ever.  Indeed,  on  snoh  a  joomey,  if  not 
ridden  too  hard,  they  wonld  rather  gain  flesh  than  lose  it. 

'*  In  my  Essay  on  British  Columhiat  page  40,  I  havo  spoken  of  the 
marvellous  incroase  of  stock  in  that  part  of  the  oonntry,  an  increase, 
owing,  I  believe,  mainly  to  the  amonnt  of  vital  energy  impartod  by 
this  horb. 

"  Then,  as  yon  are  aware,  the  drovos  of  oattle  which  snppliod  beof 
to  the  mines  of  Cariboo,  had  been  driven  600  miles  from  Oregon,  yet 
they  were  in  excellent  condition  on  their  arrivai,  owing  to  the  excellent 
pastnrage,  which  ref reshed  them  eaoh  night  after  the  joomey  of  the  day . 

"  Finally,  both  horses  and  oattle  nsed  to  survive  winters  of  great 
soverity  ;  so  long  as  there  was  not  too  moch  snow  for  them  to  paw 
aside,  they  conld  sobsist  on  what  tofts  of  Banch  Grass  they  coold  reaoh, 
It  most  hâve  been  hard  times  for  them,  bat  thoy  managod  to  sorvive. 

**  I  am  rejoiood  to  hear  that  tho  experimeat  of  trying  this  giaas 
near  Edinborgh  has  socceeded  so  admirably  i  and  I  trost  agricoltorists 
may  be  indoced  to  try  it  on  a  laiger  scalo,  as  I  am  oonvinoed  farmers 
and  oattle-breeders  wonld  soon  leam  to  appreoiate  its  moscle-making 
and  fattening  properties. — ^Believe  me,  dear  Sir,  yonrs  very  faith- 
fiilly,  "E.  C.  LuNDiN  Baowlf,  Viear  of  Lyneal,  Salop." 

A  very  distinct  variety  has  been  raised  in  the  Edinbnrgh 
Boyal  Botanic  Gardens,  whioh  may  be  named  Elymus  condeiX" 
saius  compactus,  from  its  spikes  or  ears  being  much  shorter  and 
broader  than  those  of  the  original  form  ;  bearing,  in  fact,  the 
same  relation  to  the  latter  that  the  ears  of  the  TrUicum  coni- 
pactum,  or  Ducks-bill  wheat,  does  to  those  of  the  commou 
beardless  wheats. — The  FarmeTf 
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Tht  Bunch  Orasa,  Eïymw  amdenialva  («Aoioinj  habit  ofgroKth).  Flo.  1, — Ltafy  or  barren  SUm.     8pit» — tlahiral  gi:e. 


Bfikelei,  raagnifi^. 


St*d,  natartU  nte. 


THB   MAMMOTH   CATB   AND   ITS 

WONDEBS. 
3E  Muimoth  Care  ia  alwaya  an  objeol  of  great 
cnrioiitj  with  the  AmerioaiiB.'  Thej  go  thera  in 
orowdi,  and  there  ia  sot  alwaja  accommodation  to 
be  fonnd  ia  the  great  hôtel  inteoded  to  receire  the 
touriatc,  althoDgh  it  a  arnmged  for  300  gneats.  The  explora- 
tion Teqnires  five  or  aiz  daya,  and  au  anny  of  guidas  is  alwajt 
kept  rûdy  for  tlie  Mrrice  of  traveUera. 

Eaoh  Rite  in  thia  celebrated  caTe  beara  a  piotareaqne  name, 
There  ïa  the  Starry  Cavem,  daczlîng  with  atalaetitefl;  tbe 
Chamber  of  the  Spirita,  fomierlj  enoambered  withladianmiuD- 
miea,  whîch,  b;  an  act  of  profanatùm,  haa  beeome  a  apeaiea  of 
refToahment-room,  whare  the  wirea  of  the  gnidee  Bopply  liqnori 
aad  newipaperB  to  those  traTellera  who  ar«  already  &tâgned 
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PiQ.  1.— Cyprinodon»  iff  the  Mainmolh  Cave,  JJ.S. 

^■■1 

Hp'"''''  WM 

1^    '-^B 

1 

f^âÂ 

Hff' ' 

i*-J 

^n 

Fio.  i.—n«  Dwd  Bea  in  the  Uammoth  Cave. 

<rilh  the  Bnbtamnean  journef,  and  aro  glad  to  matce  a 
ihort  hait. 

Tbere  îs  alao  a  kind  of  hospital  hère,  whore  aome  meâleal 
men  Iceep  patienta  afflicted  with  ohest  afTectiona,  tliiaking  that 
thé  aalphoreouB  atmosphère  of  thèse  careriiB  noald  be  favoar- 
(Ue  to  them. 

Id  the  centre  of  thta  hall  an  alrnoit  entïre  skeleton  of  a  mai- 
todon  has  beea  set  up.  It  Ja  aUo  at  this  part  of  the  jUammoth 
Care  that  the  wiree  of  tlie  gnidcB  shoir  and  bcII,  to  those  «ho 
tare  for  anoh  thinga,  the  eitraordioary  Ultle  bliod  figh,  the 


CyprinodonB  (fig.  1),  which  are  canght  in  the  water-oonrseB  of 
thèse  immense  caren». 

Fartfaer  on  îa  aeen  the  Bevil'a  Arm-chair,  which,  like  a 
gigantio  CT7BtallîzBtioD,  rears  it«elf  ail  gleaming  on  the  hrink 
of  a  dark  bottomlesa  abysa.  Berides  the  Styx  and  the  Dead 
8ea  (fig.  2),  thèse  oaTeroa,  in  whîch  andergroood  windiaga  20 
to  25  miles  in  length  are  known,  posseon  othpr  bodien  of  water. 
TJp  to  the  présent  time  220  avenues  bave  been  mode  ont, 
besides  h?  dômes,  11  Iakes,  7  rÏTers,  8  cataracts,  and  32  abjsaes, 
eome  of  whîch  are  of  immense  depth, — Tho  Vniverie. 
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REVIEWS  OF  BOOKS. 


Mémoire  of  the  Anthropohgieùt  Sûi^f^f   of  Londont  l86?»8-9* 
Vol.  III.     Londoh }  tiotlgtllansi     1870. 

THE  Anthropological  Socîtiiy  0^  Latidon  waa,  îti  lis  earlielr 
years,  a  very  flourishing  iueofpotation.  Ifc  wftg  iitimerî- 
cally  a  saccess  ;  it  raised  up  à  great  ttiany  atitagottists — nd 
bad  sign  of  its  merits, — and  it  publistiecl  some  interesUng  coh- 
tribntions  to  oar  knowledge  of  ihe  llttttli-tti  kistoi'y  of  man. 
But  for  a  considérable  period  of  Uttte  lis  existence  bas  been 
spent  in  the  otium,  if  not  tbe  dighity,  of  partial  insolvency  ; 
bence  its  opportunities  for  encotiraging  the  scienéë  of  Anthro-> 
pology  bave  been  meagre  ;  slûA  itiany  of  its  ettemiei  bëgtttt  to 
fiospect — nay,  even  to  bope — that  it  Was  Uke  A  botise  btillt 
upon  the  sand,  wbicb  tbe  stol-tnë  df  pedtitliaf  j  dlMcnlty  wonid 
fioon  sweep  away.  Happily,  thé  Society  ha«  travelled  throngh 
its  trouble,  and  a  brigbter  f^ltute  la  itl  store  for  it.  In  the 
very  excellent  volume  of  memoirs  noW  before  us,  atid  fbt'  which 
we  bave  waited  so  long,  we  lii&¥e  ati  once  a  guarantee  of  tbe 
Society's  strength  and  energy,  abd  A  ptotnisB  of  its  nltimate 
saccess  :  and  we  are  glad  that  It  is  sOi 

Hère  we  find  nearly  seveh  balldred  t>Â|[ëfi  of  well  pl-inted 
and  illustrated  matter,  of  uneqnal  (|tialit¥  df  cioui^d,  but  ail  of 
interest  to  those  students  wbo  deVote  tbemselves  to  tbe  solu- 
tion of  tbe  complex  problème  connected  with  the  évolution  of 
man  from  the  eavage  to  the  suge.  Many  of  the  papers  in  tbis 
volume  are  of  sterling  value,  if  merely  as  careful  records  of 
facts  diffîcult  to  collect  and  arrive  at.  Some  are  very  little 
better  than  weak  réchauffées,  Othets  Qgain,  though  containing 
no  material  tbat  can  striotly  be  stjrled  original»  are  nevertbe- 
less  of  importance,  from  the  circnmstance  tbat  they  suggest  new 
modes  of  gronping  phenomena,  and  tberefore  new  generaliza- 
tions.  There  are  in  ail  nearly  thirty  memoirs,  and  thèse  cover 
a  very  large  anthropological  fleld^  and  deal  with  a  mnltiplicity 
and  great  variety  of  questions  anent  man.  We  cannot  stay  to 
notice  thèse  communicatidbs  in  détail,  but  we  sbould  be  dealing 
unjustly  with  the  volutne  did  we  not  refer  to  a  few  of  them 
which  appear  to  us  of  spedal  import  as  contributions  to  Science. 
Such  it  seems  to  us  are  the  papers  by  Sir  Duncan  Gibb  on 
"  Vocal  and  other  Infltieiices  on  Mankind  of  Fendency  of  tbe 
Epiglottis,"  b^  Mr.  BoUae^t  on  "  The  Ancieht  Pottery  of  the 
Shores  of  Ecuador,"  and|  lastly,  by  tbe  esteemed  Président  of 
the  Society,  Dr.  Beddoe»  *'  On  the  Stature  and  Bulk  of  Man 
in  the  British  Isles.  ïbe  last  named  article  is  one 
which,  even  if  it  be  dissociated  from  the  autbor's  conclu- 
sions, contains  a  vaët  array  of  apparently  well-authenti- 
cated  statements  concerbitlg  tnë  physique  of  the  native!  of 
Great  Britain  and  Irëlattdi  ît  is  composed  of  records  bt 
careful  measurements  afld  Weightë  of  Britons  in  différent  classes 
of  life  in  ail  parts  of  thé  kingdottli  and  extends  over  scarcely 
less  than  200  pages  of  tbe  predëHt  Vdltiltië»  We  ttt^é  disposed 
to  look  upon  some  of  Dr.  Béddoe^â  geherali^àtibtis  â&  a  little 
prématuré,  even  from  so  considérable  a  quantity  of  data  as  be 
adduces  ;  but  we  do  not  on  tbat  account  reject  them  ;  and  they 
are  expressed  with  so  full  and  candid  an  acknowledgment  on 
the  part  of  the  author  of  the  many  difficulties  opposed  to  them, 
that  we  must  congratulate  Dr.  Beddoe  on  tbe  tone  of  bis  philo- 
sophy.  In  the  appendix  to  tbis  paper  we  find  a  better  sketch 
of  Irish  ethnology  than  Englishmen  arc  wont  to  give,  but  we 
fancy — we  trust  we  are  mistaken — tbat  Dr.  Beddoe  refers  to 
the  Danaans  as  though  they  were  of  the  Danieh  stock.  Tbis, 
if  80,  is  an  egregious  error  ;  for  in  ail  probability  the  "  Tuatha 
Danaans"  were  a  grcup  nearly  équivalent  to  the  ancient 
Britons.  We  would  also  dissent  from  Dr.  Beddoe's  division 
of  the  British  Kelts,  and  bis  arguments  against  Broca's  views  ; 
but  we  are  free  to  confess  tbat  decided  opicions  on  either  of 
thèse  points  are  to  our  minds  luxuries  of  the  future.  Uncer- 
tain  and  imperfect  statistics  are  ail  wo  can  boast  of  in  the 
présent,    We  promise  those  wbo  take  up  tbis  volume  that  they 


will  find  it  interesting  and  instructive,  with  some  pages 
Wortbiër  df  ëven  a  bettei*  fatei  and  with  some  also  Hke  the 
SatUféi/ii  Ëe^^*ê  pliant  htifebands,  "  jnst  woHh  theirkeep.'' 

tfatratim  of  îke  Voyage  t^  the  Floathig-Dock  "Bennuda" 
from  Ëitgland  io  Bermmdt  By  One  of  Those  on  Board. 
London  :  Ji  B.  Day. 

WHËK  first  Ënglisbmen  bëard  that  it  was  intended  to 
build  a  buge  iron  dock  it  home,  and  then  to  convey  it 
across  the  Atlantië  to  fiermttdi)  they  simply  smiled  incredulously 
at  tbe  idea  df  what  apt)ëttfëd  to  them  so  futile  an  enterprise. 
NeverthëlëëS)  thë  idëll  is  HoW  Un  fait  accompli;  the  buge  struc- 
tare  Wu  ttatutuered  toaethër  tu  Ëngland,  uid  was  snccessfolly 
tdwed  otit  to  thë  West  Ibâleë)  wbëVe  it  will  for  centuries  remain 
as  a  motttlinetit  td  BriMsh  ellte^t>rise,  patience,  and  manufac- 
turing  skill.  "  Sut/'  soineof  odf  readerH  may  ask,  "  what  is  the 
nature  of  the  construction  of  tbe  Bermuda  Dock,  how  is  it 
intended  to  be  employed,  what  tttnount  and  variety  of  work  is 
it  capable  of  doingi  Atid,  lastl/i  how  was  it  got  across  tbe 
Atlantiô  f  Wbetëi  as  Ingoldsbjr  says  : — 

"  The  wind  bletr  as  i^de  as 
ShalceBlraarë  desoribës  \sf  tbe  still  vczt  Bermudas." 

Td  ftU  ëUdb  we  mfty  ftttswer  tbat  a  "foll,  true,  and  particular" 
account  tritl  be  fotind  in   tbe   capital   narrative   which    Mr. 
Day  bas  published  and  so  aptly  illuetrated.     In  the  pages  of 
tbis  work  we  are  treated  to  a  pleasant  sketch  of  the  varions 
naval  évolutions  necessary  to  the  convoy  of  so  eztraordinary  a 
floating  mass  as  the  dock   is,    and  to  the  other  remarkable 
inoidetits  of  tbe  voyage*    Tbe  most  interesting  part  of  the  book, 
boWeVerj  ië  not  the  accolint  of  thë  toyage,  but  the  descrip- 
tion of  the  dock  itself»  and  the  uses  to  which  it  is  adapted. 
Thèse  are  very  fully  stated  in  tbe  text.     But  even  without 
reading  one  may  learn  ail  tbë  purpdies  of  tbis  vast  structure 
by  glancing  at  some  of  Mr.  Dày's  exëëUent  chromo-lithographs 
interspersed  between  thë  pages.     Iti  thèse  "  he  wbo  runs  may 
read,*'  or,  rather,  he  may  see  piotdrîally  the  Bermuda  Dock 
snbmerged  to  allow  a  bu^e  vessel  td  fioat  within  its  walls,  or 
elevated  so  as  to  lift  tbe  ihib,  so  to  ëpeak,  on  dry  land,  so  that 
every  part  of  ber  may  be  Sdbmitted  io  examination  and  repaîr, 
or  finally  heeled  over  far  tbe  purpoië  of  careening.     Much  aa 
we  bad  beard  and  read  df  tbe  Bel'ftitlda  Dock,  we  must  admit 
that  we  did  not  fully  cottlprebend  itë  great  usefulness  till  Mr. 
Day's  work  fell  into  our  hftnds. 


PretiiHinai^  Field  B^OH  of  the  tfhited  Slatcs  GeoUgical 
Survey  of  Colorûwo^  îfew  Jtfesîncë.  By  F.  V.  Haydkx, 
United  States  Geoldgist.  Washington  :  Government  Frinting 
Office.     1869. 

THIS  work,  which  ië  tk  satnple  of  how  good  work  is  donc  by 
tbe  scientifio  meh  whd  at^e  ëbgaged  by  the  American 
Governthëtit,  We  hopë  td  tlotleë  &t  lëfagth  in  a  future  number, 
as  its  détails  are  extremely  nnmerous,  and,  so  far  as  we  can  see 
at  présent,  important.  Meanwhile,  we  think  it  a  report  which 
those  wbo  "  go  in  "  for  mining  spéculation — those,  in  fact,  wbo 
would  be  what,  in  the  parlfitnce  of  the  profession,  are  called 
"  adventurers,*' — would  do  well  to  read,  mark,  learn,  and 
inwardly  digest.  It  is  authoritative,  and  we  may  add — not  an 
invariable  quality  of  mineralogical  reports — bonest  also. 


Tratisactiœis   of  the   Highland  and    Âgricuîiuràl   Society    of 
Scotlànd.     February,  1870.     Edinburgh  :  Blackwood. 

THE  opinion  expressed  in  a  récent  Note  of  tbe  Week,  to 
the  effeot  that  the  Scotch  agrionltorists  are,  in  point  of 
scientifio  application  to  farming,  abead  of  their  English 
brethren,  is  more  than  conôrmed  by  the  volume  just  issaed. 
Much  of  tbe  contents  bas  a  hîgh  tbeoretical  and  practical  value* 
Such  paperi  as  those  by  Mr.  J.  B,  Webster,  on  tbe  Dlseased 
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of  Forest  Trees  ;  by  Mr.  Armatagc,  on  Pleuro-pneamonia,  and 
on  the  Propagation  of  New  Yarieties  of  Fotatoes,  deserve 
the  attention  of  agricalturists  of  ail  olasses.  The  Tolame  loses 
much  of  its  interest,  bowever,  owing  to  Dr.  Anderson's  illnese, 
which  bas  prevented  the  publication  of  tbe  résulte  of  the  field 
expérimenta  lately  undertaken  bj  the  Society. 


AnnaïeB  de  VObservaioire  Physique  Central  de  Btissie,  Publiées 
par  H.  WiLD,  Directeur  de  l'Observatoire.  Annde'  1865. 
St.  Petersbourg  :  laoobson.     1869. 

HEBE  is  a  huge  4to  of  metcorological  records.  It  is  a  fine 
type  of  this  class  of  work.  Its  tables  are  elaborately 
planned,  and  are  very  carefully — if  we  may  jndge  from  frac- 
tions— filled  in.  The  résulta  are  distinoily  printed  in  Bussian 
and  Frenoh»  and  are  published,  not  only  from  the  Central 
Ob8er?atory,  but  from  ail  the  other  meteorological  institutes 
in  connection  with  it.  It  is  a  most  laboriously  prepared 
chronicle  of  the  weathcr  plicnomena  of  a  single  y  car. 
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CORRESPONDENCE. 


It  is  dûtinotly  to  hé  borne  in  mind  tbat  wa  do  not,  by  ins«rting  lefctert,  eonvey 
any  opinion  faTonrable  to  tbeir  contents.  We  open  onr  eolamns  to  nll.  withont 
lenning  to  waj  ;  nnd  tbns  snpply  n  ohnnnel  for  the  publient  ion  of  opinions  of 
nllsbadei. 

Ko  notice  wbnteTer  will  be  teiken  of  enonTmons  oommnnicntions. 

We  cnnnot  nndertake  to  retom  rcgected  eommanicntions. 


VoLCANO-FiSH. — From  G.  Poulett  Scbopb,  F.B.S. 

Sir,— In  the  nnmber  of  Scisntific  Opinion  of  the  16th  inet.  I 
observe  a  notice  nnder  thie  heading,  by  the  Bot.  W.  W.  Spioer,  M.Â., 
in  whioh  the  writer  refers  to  the  well-known  statements  of  Hnmboldt 
as  to  the  large  qnantities  of  a  peouliar  speoies  of  fish  often  ejected 
from  Cotopazi,  as  well  as  from  other  Toloanos  of  the  same  range  in 
South  America,  dnring  their  éruptions.  And  this  phenomena  is 
epoken  of  as  something  "étrange"  and  "astounding"  —  the  idea 
evidontly  being  that  the  fish  must  bave  lived  in  the  interior  of  the 
Tolcano,  "  in  the  Une  of  fire,  before  its  contents  were  disoharged  by 
tbe  crater*s  mouth."     This  sensational  yiew  of  a  yery  simple  faot  is 


one  only  of  sereral  which,  on  the  authority  of  "  the  great  Prussian 
trayeller,"  bave  been  repeated  by  oompilers  of  treatises  on  rolcanio 
phenomena.  The  simple  faot,  I  oonoeiTO,  is  that  the  fish  in  question 
Ured  in  the  open  air  in  crater^lakes,  suoh  as  are  freqnently  found  at 
the  snmmit  of  trachytio  Toloanos— for  the  reason  that  the  fine  ash, 
whioh  is  usually  the  last  produot  of  their  éruptions,  and  therefore 
forme  the  lining  of  their  craters,  is  yery  retentire  of  moisture,  and 
oonsequently  occasions  the  produotion  of  lakes  at  the  bottoms  of 
thèse  hoUows.  Of  course  in  thèse  lakes  the  same  kind  of  fish  will 
probably  be  found  as,  by  Mr.  Spicer's  own  statement,  are  mot  with 
in  other  lakes  at  an  almoet  equaJ  eleyation  on  the  outer  aides  of  thèse 
yery  Tolcanoa. 

Of  course,  too,  when  after  a  long  interral  of  quiesoenoe,  a  fresh 
éruption  breaks  ont  from  a  mountain  in  this  condition,  the  waters  of 
its  orater-lake  are  disoharged,  and  with  its  contents,  fish,  alg»,  oon> 
ferT8B,  A«.,  rush  in  torrents  of  mud  (oalled  Moya  in  the  language  of 
the  coun^)  down  the  outer  slopes  of  the  mountain.  Thero  is, 
therefore,  no  oooasion  for  the  "  diffioulty  "  which  Mr.  Spioer  finds 
in  endeayouring  to  aocount  for  the  phenomenon  in  question. 

G.  POULBTT  SCBOPS. 


The  Meteorological  Featubss  of  the  Tbas  1869.- 

F.  B.  Falknbr. 


-From 


SiB, — I  beg  to  snbjoin  a  table  giying  the  most  prominent  meteoro- 
logical features  of  the  différent  months  of  last  year,  as  deduced  from 
observations  oondncted  by  myself  in  this  Midland  région.  The 
barometer  is  335  ft.  above  sea-level.  The  oircumstanoes  of  atmo- 
spheric  température  and  moisture  refer  to  a  stratnm  of  air  4  ft.  from 
the  ground. 


1869. 


January 53'6 

February  ...'  56*6 

Maroh    !  50*4 

April I  74-5 

May  66-2 

June  '  82-8 

July  86-4 

August  80-5 

September...  74*5 

October |  68*0 

November...]  58-3 

December  . .  ,  53*9 


410 
34-2 
42-9 
42-8 
46-7 


52-6 
610 
43-7 
38*3 
330 


8^4 


'86 
•88 
•79 
•82 
•76 

•  ■  • 

•78 
•77 
•82 
•88 
•91 


I  ^5 


grnins. 

•  ■  • 

2^9 
2-3 
3-2 
31 
3-6 

•  ■  t 

4-5 
4-2 
3-2 
2-7 
2-2 


inchei. 

29-605 
29-539; 
29*693 , 
29-544 
29-789 

29-840 1 

29-458! 

29-720, 

29-602 

29-456 


inchei. 

30-Ô30 
30000 
30110 
29-980 
30050 
30-200 
80090 
30130 
30-160 
30110 
30-260 


inches. 

28-630 
28-830 
28-880 
28-830 
29230 
29-510 
29-310 
28-770 
29040 
28-980 
28-520 


inches. 

1-4Ô0 
1-170 
1-280 
1^150 
0-820 
0-690 
0-780 
1-360 
1120 
1130 
1-740 


â 


Oeneml  direottoms 

of  lower  carrent 

of  ftir. 


inchei. 

264 

S.W. 

2-49 

S.W. 

1-89 

N.  and  N.E. 

221 

Variable. 

4-88 

N.E. 

1-20 

N.W. 

071 

S.W. 

2-30 

N.W. 

3-65 

S.W. 

1-23 

N.W. 

212 

S.W. 

3-42 

W  and  variable. 

For  the  year  1869,  the  highest  température  of  the  air  occurred  in 
July,  and  was  86*4°  ;  while  the  lowest  ooeuned  in  December  (9*4°). 
The  total  range  of  the  temi)erature  of  the  air  was  therefore  77''. 

The  extrême  readings  of  the  barometer,  so  far  as  they  were  observed, 
were  30*26  in.  in  December,  and  28*52  in.  in  the  same  month;  the 
range  of  the  barometer  was,  oonsequently,  1*74  in. 

nnie  rainfall  for  the  year  waa  28*74  in.,  or  more  than  4  in.  ahovc  the 
avenge.  Winds  from  N.W.  and  S.W.  were  very  much  in  excess  of 
those  from  the  Easterly  quarters. 

I  remain.  Sir,  your  obedient  servant, 

F.  B.  Falknbb. 

Applehy  Qrammar  Sehool,  Leieestêrshire,  Feh,  18. 


The    Pboobbss   of   Michioan    Gboloot.  —  From  Alex.   Win- 

cheijL,  LL.D. 

SiB, — I  forward  a  brief  statement  of  what  is  going  forward  under 
my  direction. 

In  February,  1869,  the  Législature  of  Miohigan  passed  an  Aot 
establishing  a  geological  survey  of  the  State,  and  appropriating  the 
sum  of  $8,000  annually  for  its  maintenance.  On  the  Ist  day  of  May 
I  was  commissioned  by  the  Gkyvemor  as  "Director"  of  this  surv^. 
The  law  directs  that  one-half  of  the  appropriation  shall  be  expended 
in  the  northem  peninsula  of  the  State  and  one-half  in  the  sotUhem, 
Thèse  two  peninsulas  are  as  oompletely  isolated  by  their  physical 
features  and  surroundings  as  if  they  were  ^wo  distinct  States  ;  and 
there  is  nothing  in  common  in  their  geology.  Save  the  superficiel 
depoeits,  there  is  not  a  "  formation  "  existing  at  the  same  time  in  the 


two  i)enin8ulas.  The  northem  is  eminently  a  metalliferous  district 
highly  disturbed  and  intricate  in  its  geology  ;  the  lower,  or  southem. 
is  a  broad  basin  of  Devonian  and  Carboniferous  strata,  which  hâve 
never  been  dislooated  to  any  extent  by  géologie  forces.  It  containa 
coal,  gypsum,  and  sait  in  great  abundance  ;  while  the  northem  penin- 
sula is  one  of  the  most  celebrated  régions  in  the  world  for  the  pro- 
duction of  iron  and  copper  (native). 

Accordingly,  while  I  oooupy  myself  in  the  gênerai  supervision^  and 
mpaUeontology  mnd  physiograjth/y,  I  bave  selected  a  compétent  assistant 
to  take  charge  of  investigations  in  the  upper  peninsula.  For  the 
présent,  the  work  there  is  restricted  to  the  iron  région,  and  is  under 
the  spécial  direction  of  Major  T.  B.  Brooks,  with  a  corps  of  sub- 
assistants.  This  year  another  assistant  will  be  appointed,  whoee  dutsr 
it  will  be  to  complète  a  survey  of  the  oopper  région.  It  is  intended  to 
bave  two  or  more  volumes  readyfor  publication  at  the  next  session  of 
our  Législature,  January  1,  1871. 

Becent  geological  investigations  in  the  weet,  and  espeoially  in 
Miohigan,  bave  demonstrated  that  we  bave  at  the  very  bottom  of  this 
Carboniferous  eystem,  a  group  of  rocks  hitherto  unreoognized  as  dis- 
tinct. It  is  the  MarshaU  group.  The  older  geologists  oonfounded 
thèse  stratae  |with  the  Chemwng  of  the  New  York  geologists.  The 
Waverly  séries  of  this  is  made  up  partly  of  the  Marshall  group,  and 
partly  of  the  Chemung,  The  rocks  of  the  two  groupe  are  quite  simîlar, 
and  nothing  but  oritical  i>a]œont<4ogical  investigations  oonld  oertainly 
distinguish  them.  Dr.  Newberry,  of  the  Ohio  Survey,  however,  haa 
sucoeeded  in  traciog  the  équivalents  of  the  Marshall  rocks  eastward 
into  the  middle  of  Pennsylvaina,  where  they  had  been  denominated  by 
H.  D.  Bogers  the  "  Vespertine  Séries."  lliere  are  reasons  for  béliev* 
ing  that  the  "Ponent  Séries"  of  Bogers  (Cattskill  group  of  New 
York)  will  be  found  embraced  within  the  Marshall  group  ;  if,  indeed 
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tbis  "Ponent"  be  anythisg  more  than  a  local  oconrrenoe  of  the 
"  Vespertine." 

I  had  mysolf  reoognized  strata  in  north- western  Pennsylvania  of  the 
âge  of  the  Marshall  gronp,  and  deoisiTely  distinct  f  rom  the  nnderlying 
Chemang,  as  long  ago  as  Febmary,  1869.  This  détermination  was 
iNuedsokJy  on  palÂontologioal  évidence.  Ihave  beenurgingthe  palieon- 
tologioal  évidences  of  a  distinction  of  âge  between  the  Marshall  strata 
and  the  Chemnng  for  six  or  eight  years  past.  My  papers  are  contained 
in  Sullivan's  Journal^  the  Proc.  Acad.  Nat.  Sci.,  Philadelphia,  and  the 
Proc,  Ainericcm  PhilosophicaZ  Soc,  Philadelphia.  Similar  views  hâve 
been  entertained  by  other  western  geologists,  especially  F.  B.  Meek, 
A.  H.  Worthen,  and  Dr.  J.  S.  Newberry,  thoagh  the  latter  had  written 
nothing  on  the  sabjeot.  They  hâve,  however,  been  opposed  by  Profes- 
8or  James  Hall,  at  times  with  more  earnestness  than  courtesy. 

Another  resnlt  of  récent  stndies  in  western  geology  has  been  the  ad- 
dition of  the  Lower  Helderbrig  Gronp  to  the  Catalogne  of  formations  of 
Ohio  and  Ifichigan.  Heretofore  it  has  been  confonnded  with  the  Cor- 
niferons  limestone,  which  is  a  very  conspicnoos  formation  in  the  west. 
Theae  two,  Lower  Helderbrig  and  Corniferons,  together  with  the 
Niagara  limestone  below,  and  the  Hamilton  limestone  above,  generally 
oonstitiite,  in  the  West,  one  physical  mass,  and  werelong  known  as  the 
"  Cliflf  limestone." 

I  send  yoa  by  mail  a  printed  copy  of  an  ontline  of  my  proposed  final 
report,  which  yoa  will  see  is  nnusnally  oomprehensive. 

I  will  also  send  yoa  from  time  to  time  other  pablications  and  an- 
noancemonts  saited  to  keep  yoa  posted  in  the  progpress  of  onr  snrvoy. 

Very  respectf oUy  yoars, 

Alex.  Winchvll,  LL.D.,  Director  Mich.  Qeol.  Sarvey. 


FONUCHS  AMONO  AnIMALS. 


SiB, — A  gentleitaaa  of  respectability  résident  near  Fermoy,  in  Ire- 
land,  told  a  relative  of  mine  lately  that  a  few  years  ago  he  heard  one 
night  a  great  noise  nnder  his  window,  as  of  animais  fighting.  He 
looked  ont,  the  night  being  bright  moonlight,  and  saw  a  badger  aad 
fox  stroggling  together,  the  fox  being  nndermost.  Seizing  a  fishing 
gaff  which  was  at  hand  he  ran  ont  and  speared  the  badger.  In  the 
momingr  the  fox  was  foand  hard  by,  dead  and  oastrated,  having 
apparently  died  of  haamorrhage.  A  Subbcbiber. 


SCIENTIFIC  SOCIETIES. 

Becretaries  of  Sooieties  will  oblige  nt  by  regularly  fbrwardiag  *'Ab8tractf  of 
Proceedings  ;  "  and  they  woold  do  mnch  to  enhanoe  the  intcrett  aad  tocoeM 
of  their  meetiogs  if  th^  woold  enable  Dt  to  pnbliih  ia  sntietpation  "  notieei 
of  pspen  to  be  read."  ___.^ 

BOYAL  SOCIETY. 

TUUB8DAT,  Fkbbuabt  ITth. — ^The  following  papers  were  read: — 
"On  a  Distinct  Form  of  Transient  Hemiopsia,"  by  Hnbert  Airy, 
M.A.,  M.D. — From  a  comparison  of  the  diîfferent  aoconnts  of 
*'  Hemiopsia,"  "  Half-vision,"  or  "  Half-blindness,"  given  by  Dr. 
Wollaston  {Phil  Trans,  1824,  i.  p.  222),  M.  Arago  (Annales  de 
Chimie  et  de  Physique,  tom.  xxvii.  p.  102),  Sir  David  Brewster  (Phil, 
Mag.  1865,  vol.  i.  p.  503,  and  Transactions  of  the  Royal  Society  of 
Edinhurgh,  vol.  xxiv.  part  1),  the  Astronomer  Boyal  {Phil,  Mag.  Jaly, 
1865,  vol,  ii.  p.  19),  Professer  Dofoor  (in  a  letter  to  the  Astronomer 
Boyal),  Sir  John  Herschel  {Familiar  Lectures  on  Sdentijic  Stibjects, 
p.  406,  Lectore  IX.,  and  private  letters).  Sir  Charles  Wheatstone  (in 
a  private  letter),  Mr.  I^rrell  (On  the  Diseases  of  the  Eye,  1840,  vol.  ii. 
p.  231),  and  the  anthor  of  this  paper,  it  is  plain  that  there  are  différent 
forma  of  transient  Hemiopsia,  irreepective  of  the  wide  primary  dis- 
tinction between  the  transient  and  permanent  forma,  which  hâve  ail 
been  inolnded  nnder  the  same  name  Hemiopia  or  Hemiopsia. 

It  seems  that  Wollaston,  Arago,  Brewster,  and  Tyrr^  are  describ- 
ing  one  form  of  the  transient  aùffection,  while  Sir  John  Herschel,  Sir 
Charles  Wheatstone,  the  Astronomer  Boyal,  Professer  Dnfoar,  and 
the  aatbor  agrée  in  describing  another. 

In  the  expérience  of  the  former  gronp,  the  limite  of  the  blind  région, 
as  projeoted  on  the  field  of  view,  are  ill-defined,  there  is  no  variety 
of  ooloar,  and  the  progress  of  the  disease  présents  no  remarkable 
featores. 

In  the  latter  gronp,  the  blind  région  is  at  first  very  small,  and 

gradoally  spreads  oatwards,  to  left  or  right,  with  a  sigcag  margin  of 

bright  and  dark  Unes,  tinged  in  most  cases  with  varions  coloars,^ 

dear  viai^on  gradnally  retnming  in  the  centre  and  following  the  oat- 

^Mrd  adwance  of  the  cnrved  cload  ;   nsoally  the  blindness  occapies 

only  one  latéral  half  of  the  field  of  view  ;  bat  in  one  very  remarkable 

inatance  ^raoorded  by  Sir  John  Herschel,  the  course  of  the  clond  was 

from  i\ie  extrême  left  to  the  extrême  right,  sweeping  over  the  whole 

ol  the  TÎaoal  area. 


Possibly  the  gap  between  thèse  two  forms  may  be  fiUed  by  Con- 
necting links  as  f orther  évidence  arises,  and  it  may  be  foond  that 
they  àîSer  only  in  degree  of  prominence  of  différent  features.  The 
remarkable  acconnt  given  by  Sir  Charles  Wheatstone  (who  has  kindly 
given  i)ermi8sion  for  its  pablication),  where  the  zigzag  laminons  Unes 
are  strongly  marked,  bat  without  colour,  perhaps  offers  the  first  link 
in  the  Connecting  chain. 

The  anthor's  experieace  dates  from  1854.  Since  then  he  has 
repeatedly  snffered  from  thèse  attacks.  The  circamstances  and  features 
of  the  complaint  hâve  varied  somewhat  in  différent  attacks,  bnt  the 
type  has  remained  onaltered  from  that  time  to  this. 

The  bUndness  cornes  on  nsnally  while  the  eyes  are  engaged  in  toil- 
some  reading — some  word  or  letter  on  the  i>age  near  the  sight-point 
(generally  below  to  the  lef t^  is  foand  to  be  obUterated  ;  this  germ  of 
blindness  slowly  spreads,  with  zigzag  margin,  defined  by  altemato 
bright  and  dark  Unes,  with  gleams  of  colonr,  the  margin  rapidly 
trembUng  and  slowly  rolUng  at  the  same  time. 

Thèse  three  orders  of  motion,  (1)  gradaal  oatward  growth  of  the 
whole,  (2)  slow  rolUng  of  parts,  (3)  rapid  tremor  of  the  margin,  are 
especially  characteristio  of  this  affection. 

The  région  of  blindness  takes  a  horseshoe  shape;  the  npper  arm 
points  to  the  centre  of  sight,  while  the  lower  spreads  downwards  and 
oatwards  away  from  the  centre.  The  zigzag  pattem  is  minute  near 
the  centre,  and  grows  larger  the  further  it  reoedes.  The  gleams  of 
ooloar,  most  conspicaous  at  the  margin,  are  red  and  bine,  yeUow, 
green,  orange,  in  order  of  frequency.  As  the  blindness  spreads  oat- 
wards, olear  vision  retarns  gradnally  in  the  concavity  of  the  horse- 
shoe. The  sight  of  both  eyes  is  affeoted  at  once,  exactly  in  the  same 
manner  and  in  the  same  degree  ;  thoagh  natarally  that  eye  seems  most 
affeoted  which  corresponds  to  the  obUterated  side  of  the  field  of  view, 
becaose  the  nasal  half  of  the  field  of  view  of  either  eye  is  more  Umitod, 
and  vision  there  is  less  distinct  than  on  the  temporal  side. 

Looking  at  any  surface  of  uniform  oolour,  the  doud  partakes  of 
the  generial  hue  of  the  field  on  which  it  lies,  and  shows  UtUe  that  is 
characteristic  except  its  bright  margin,  tremor,  and  boiUng. 

Against  bright  light,  a  faint,  shadowy  cnrved  clond  is  seen,  with 
bright  margin,  tremor  and  boiling,  and  sUght  colour. 

Against  dark  shade,  the  doud  is  seen  to  show  faint  Ught. 

When  part  of  the  doud  is  seen  against  dark  shade,  and  part  against 
bright  Ught,  the  boundary  between  the  light  and  shade  is  whoUy  ob- 
Uterated. 

Viewed  in  the  dark,  the  doud  présents  inhérent  luminosity, 
especially  at  the  margin.  Its  varions  colours  are  seen  as  weU  in  dark 
as  in  Ught. 

The  doud  spreads  oatwards  in  horseshoe  shape  tiU  it  roaohes  the 
outskirts  of  the  field  of  view,  and  fades  away  after  great  boiling  and 
turbulence.  The  lower  arm  is  the  first  to  fade,  then  the  middle,  and 
finaUy  the  npper  arm,  which  remains  pointing  to  the  centre  of  the 
fidd  to  the  very  last. 

The  dimax  is  reached  in  abont  twenty-five  minutes  from  the  first 
beginning.    The  whole  duraUon  of  the  attack  is  jnst  half  an  hour. 

Often,  midway  in  the  attack,  a  fresh  germ  of  bUndness  arises  near 
the  birthplaoe  of  the  first  ;  but  always  proves  abortive  unleds  it  take 
root  on  the  opposite  side,  when  a  second  attack  may  develop  itself 
immediately  after  the  first. 

This  half-blindnesB  is  f oUowed  by  oppressive  headaohe,  lasting  many 
hours. 

From  the  resemblance  of  the  angular  margin  of  the  doud  to  a 
fortified  waU  "  with  saUent  and  re-entering  angles,  bastions  and  rave- 
lins"  (to  use  Sir  John  Herachers  words),  the  author  ventures  to 
suggest  the  name  Teichopsia  for  this  striking  form  of  transient  half- 
blindness. 

Among  the  ciroumstances  that  bave  seemed  to  f avour  an  attack  may 
be  mentioned  sndden  change  of  air  and  Uving,  over-exerdse,  and  in- 
suflldent  deep.    The  attaclc  has  sometimes  beén  noctumal. 

The  most  usual  position  of  the  germ  of  blindness  is  3**  or  4°  below, 
and  3*  or  4*  to  the  left  of  the  centre  of  vision. 

In  one  or  two  cases,  after  reaching  a  certain  stage,  the  doud  has 
parted  in  the  middle,  and  died  away  withoat  ripening. 

The  doud,  whetherdevdoped  in  the  right  or  the  left  half  of  the  field 
has  never  (the  author  beUeves)  transgressed  the  vertical  médian  Une. 

Latdy,  one  or  two  attacks  hâve  been  f oUowed  by  a  slight  disturbance 
of  hearing. 

Of  three  cases  coming  under  the  author*s  immédiate  observation, — 
in  one,  thèse  attacks  hâve  been  very  fréquent,  from  an  early  âge  to 
middle  life.  The  bastioned  outUne  is  always  présent,  with  more  or  less 
colour.  Formerly  the  attendant  headaohe  used  to  be  very  sevore,  ac- 
companied  with  prolongea  vomiting.  Latterly  the  bUndness  has  been 
mo^  oppressive  than  the  headaohe,  and  its  advent  greatly  droaded. 
The  speech  is  often  affeoted,  and  sometimes  the  memory,  and  on  one 
oocasion  the  mouth  was  noUced  to  be  drawn  to  one  side.  The  cause 
has  seemed  to  be  mental  anxiety. 

In  the  second  case,  which  is  adduced  for  the  sake  of  contrast,  the 
phenomena  are  much  less  definite.  There  is  no  serratod  margin,  no 
colour,  no  curve,  nothing  of  whioh  a  picture  oan  be  made.    The  ob* 
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Ecnrity  grows  from  a  email,  bafc  ill-defined  germ,  and  gathors  like  a 
cloady  film  or  gauze  over  the  field,  opprossive  to  the  eyea,  and  aocom- 
panied  with  headache  and  nausea,  and  passes  away  after  a  donbtfal 
period,  loaving  tho  impression  that  it  is  cansed  by  disorder  of  the 
stomach. 

In  the  third  oase,  the  blindness  is  sometimea  bronght  on  by  looking 
at  a  stripcd  wall-paper,  or  a  striped  dress.  The  appearanc6  before  the 
cyos  is  dcscribed  as  zigzag,  wavy,  quiToring,  without  colour.  The  first 
attack,  in  adnlt  âge,  was  foUowed  by  partial  paralysis  of  one  side,  and 
later  attacks  havo  sJmost  always  had  a  seqnol  of  defectlTe  speech,  and 
tingling  at  the  tip  of  the  tongue,  at  the  tip  of  the  nose,  and  in  the 
fingers  and  thnmb. 

Ât  any  rate  it  is  certain  that  there  does  exist  a  distinct  form  of 
transient  liemiopsia,  preeenting  the  following  main  oharacteristics  : — 

1.  Dependence  on  mental  anxiety,  bodily  exhaustion,  overwork  to 
the  eyes,  gastrio  dérangement  (r),  want  of  exercise. 

2.  Orîgin  from  a  small  germ  ncar  tho  centre  of  vision. 

3.  Orderly  oentrifugal  growth  from  the  original  germ. 

4.  Blindness  to  bonndarics,  bat  uot  to  gênerai  impressions  of  light 
and  colonr. 

5.  Proper  luminosity  in  the  dark. 

G.  Bright-bastioned  roargin,  with  gleams  of  varions  oolours. 

7.  Tremor  and  "  boiliug." 

8.  Graduai  occupation  of  one  latéral  half  of  the  field  of  vicw. 

9.  Graduai  rccovery  of  cloar  vision  in  rear  of  the  oiitward*growing 
doud. 

10.  Disappearance  of  the  phenomenon  after  abont  half  an  hour. 
14.  Sequelas  :   headache  and  nansoa,   and   somotimes  affection  of 

speech  aud  hearing,  and  even  symptoms  of  homiplegia. 

As  to  the  actual  seat  of  the  visual  dérangement,  the  exact  agree- 
mcnt  of  the  two  cycs  in  tho  nature,  extont,  and  degree  of  tbeir  affec- 
tion, proves  (assuming  the  eomi-decnssation  of  tho  optic  nerves  at  the 
chiasma)  that  the  seat  of  tho  affection  must  lie  at  some  point  bohind 
tho  chiasma  of  thèse  nerves.  AU  the  causes  that  are  f ound  to  lead  to 
transient  half-blindness,  point  to  the  brain  as  the  seat  of  disturbance. 
Still  clearer  is  the  évidence  given  by  the  loss  of  speech  and  of  memory, 
the  dérangement  of  hearing,  and  the  partial  paralysis  that  sometimes 
foUow  an  attack  of  teichopsia.  Suoh  cases  as  Sir  John  Hcrschers, 
whcre  the  cloud  passed  over  the  whole  field  from  left  to  right,  can 
only  be  explained  by  supposing  the  disturbance  to  lie  in  some  région 
of  tho  brain  where  the  opposite  halves  are  in  confcact.  The  mischief 
may  possibly  be  seated  in  the  corpora  qnadrigemina  or  geniculata,  or 
ovon  in  tho  cereboUum  itself. 

As  to  the  nature  of  the  misohief  in  the  brain,  it  is  diffioult  to  do 
more  than  hazard  gnesses.  Is  it  a  temporary  suspension  of  f  nnotion 
among  the  nervo-cells  of  the  visual  sensorium,  due  to  vascular  con- 
gestion,  and  relieved  by  the  relief  of  that  congestion?  Does  the 
headacho  tell  of  the  fnrther  propagation  of  tho  nervous  disturbance 
into  parts  of  the  brain  where  disturbance  is  ache,  as  in  the  visual 
tract  disturbance  is  abnormal  sensation  of  light  ?  And  the  détriment 
to  speech  and  hearing — does  it  mean  extension  of  the  same  disturb- 
ance still  further  into  the  régions  of  brain- substance  appropriate  to 
those  fnnctions  ?  Or  is  the  attack  in  any  way  analogous  to  a  fit  of 
epilopsy  f 

The  phenomena  are  so  definite  and  so  localized,  and  tbeir  course  is 
Bo  regular,  that  we  can  hardly  avoid  the  conviction  that  their  cause  is 
oqually  definite  and  equally  localized  ;  and  it  is  difficult  to  admit  ao 
vague  an  agent  as  nervous  sympathy  with  gastrio  dérangement,  except 
as  acting  through  the  médium  of  some  secondary  local  manifestation 
in  the  brain. 

**  Aooount  of  the  Great  Melbourne  Télescope  from  April,  1868,  toits 
Commencement  of  Opérations  in  Australia  in  1869,"  by  Albert  Le 
Suour. — A  description  of  the  great  Melbourne  reflootor,  and  its  history, 
up  to  the  time  of  inspection  by  the  committee  hâve  been  oommuni» 
cated  to  the  Boyal  Society  ;  the  following  additional  aooonnt  of  the 
doings  conneoted  therewith  sinœ  the  instrument  was  oonsigned  to  my 
care  may  be  of  interest  to  tho  society. 

Mr.  Grubb  commenoed  taking  down  the  télescope  at  the  end  of 
April,  1868  ;  this  was  aooomplished  in  no  great  length  of  time,  and 
without  any  diffioulty.  The  speonla  (by  the  advioe  of  Mr.  liissell, 
who  had  found  this  method  answer  peifectly)  were  coated  over  with 
shellao  vamish  to  prevent  oxidation  on  the  voyage  ont  ;  they  wore 
then  protected  in  their  cells  and  on  their  lever  supports  by  strong 
double  wood  casings,  the  other  parts  of  the  télescope  and  maohinery 
cased  or  othorwise  protected.  The  only  casualty  which  there  seemed 
to  be  any  reason  to  fear  oould  give  rise  to  any  serious  oonsequenoea 
was  a  tÛting  over  of  the  speoulum  cases  ;  their  great  weight  wae, 
perhaps,  a  sufficient  guarantee  from  such  an  event  ;  it  was  neverthe- 
less  thought  prudent  that  the  télescope,  and  machinery  generally, 
should  not  be  left  entirely  to  the  tender  meroies  of  the  shipping  and 
crâne  labourers  ;  I  was  therefore  présent  at  the  shipping  in  Dublin 
on  board  a  steam-tug  hired  for  the  purpose,  and  at  tho  transhipment 
in  Livorpool  on  board  the  Empress  of  the  Scas. 

Both  thèse  opérations  were  performed  satisfactorily,  and  without 
any  serious  casualty. 


The  Empress  of  the  Seas  sailed  from  Livorpooron  the  17th  or  18th 
of  July  ;  I  followed  by  tho  August  overland  mail. 

On  my  arrivai  in  Melbourne  I  found  that,  beyond  a  sélection  of  a 
site  in  the  Observatory  grounds,  nothing  had  yet  been  doue  towards 
the  érection  of  piers  or  building  ;  this  was  prinoipally  owiog  to  the 
fact  that  Mr.  Ellery  and  the  Board  of  Visitors  had  not  oonsidered 
the  information  which  they  possessed  sufficiently  definitp  to  warrant 
their  plaoîng  the  matter  in  the  hands  of  the  Works  Department  j  it 
had  therefore  been  thought  advisable  to  await  my  arrivai. 

Some  necossary  modifications  having  been  made  in  the  drawings,  tho 
construction  of  the  piers  was  soon  proceeded  with,  and  satisfactorily 
terminated  at  the  beginning  of  the  year. 

In  the  mean  time  the  Empress  of  the  Sens,  with  her  precions  cargo, 
had  arrived,  after  a  very  long  voyage,  which  for  some  time  was  the 
oause  of  much  uneaslness  ;  parts  of  the  instrument  were  unpackcd  and 
temporarUy  honsed,  the  whole  appoared  in  fair  order  ;  there  was 
certainly  no  matorial  damage  doue  to  anything. 

Arrangements  bcing  in  progress  for  the  érection  of  a  Buitablo  build- 
ing, it  was  thought  advisable  to  dclay  mounting  the  télescope  until 
part  of  the  building  was  construoted  ;  little  therefore  was  doue  for 
some  time  beyond  setting  up,  as  accurately  as  possible,  the  plummor 
blooks  which  oontain  the  Polar  axis  bearings. 

The  building  was  oommencod  early  in  the  year,  and  when  it  was 
thought  that  sufficient  progress  had  been  made,  the  crâne  which  had 
been  used  in  the  érection  of  the  piers  was  removed  to  a  more  oonvooient 
position,  and  the  varions  heavy  parts  of  the  instrument  lifte^  on  to 
the  floor  of  the  tolescope-room,  over  the  walls  or  through  a  gap  left 
for  that  purpose,  and  for  oonvenienoe  in  after  opérations  in  the  north 
wall  and  north  end  of  west  wall. 

The  mounting  was  then  proceeded  with,  and  satisfactorily  accom- 
plished  in  little  more  than  a  week,  as  regards  the  main  parts,  without 
much  diffioulty. 

Attempts  were  made  on  one  or  two  occasions  to  use  the  instrument 
for  adjnstment  and  observation,  but  it  was  found  that  the  dnst  (a 
dreadf ul  enemy  in  the  summer)  and  the  grit  oaoaed  by  the  building 
accumulated  to  suoh  an  extcnt  as  to  lead  to  fear  of  considérable 
damage  to  the  bearings  and  more  delioate  parts  of  the  maohinery  ; 
it  was  therefore  deemed  prudent  to  oover  up  the  télescope  as 
well  as  possible  with  tarpaulins,  and  learo  it  in  statu  quo  for  some 
time. 

The  building  is  rectangular,  80  ft.  long  meridionally  by  25  ft.  wide, 
with  walls  11  ft.  high.  Of  the  méridional  length  the  telescope-room 
occupies  the  north  40  f  t.  ;  the  next  1 2  f  t.  are  appropriated  to  the 
polishing-machine,  crâne,  and  engine  ;  the  remaining  28  f  t.  are  divided 
into  two  rooms,  one  of  which  is  at  présent  used  as  an  office,  the  other, 
25  ft.  by  14  ft.,  ia  intended  for  a  laboratory.  The  movable  roof  is 
40  ft.  long,  and  rnns  on  rails  laid  the  whole  length  of  the  walls  ; 
the  telosoope-room  may  therefore  be  completely  covered  in,  and  aa 
oompletely  unooverod  when  required,  the  roof  in  the  latter  oase  resting 
on  the  south  building,  which  on  that  account  has  a  very  low  permanent 
roof. 

The  roof  is  constructed  of  six  triangnlar  wrought-îron  principal», 
oross-braced,  which  abut  at  each  side  on  a  broad  horizontal  plate 
formed  of  two  parallel  lengths  of  stout  angle-iron,  conneoted  at 
varions  points  by  irou  bands;  for  additional  strength,  a  broad 
vertical  plate  is  bolted  to  the  outer  angle-iron  pièce.  There  are  four 
pairs  of  wheels,  26  in.  in  diameter,  flanched  on  the  inside  ;  thèse  lie 
along  the  middle  of  the  horizontal  plate,  the  joumala  beiog  bolted 
to  tho  angle- iron  pièces  which  form  the  plate. 

The  roof  is  oovered  with  galvanized  corrugated  iron,  and  is  therefore 
on  the  whole  a  somewhat  heavy  affair  ;  the  mechanical  arrangements 
for  moving  aro,  however,  simple  and  effective.  A  stout  iron  shaft  runs 
acroas  the  building,  and  goara  by  wheel  and  pinlon  on  the  axlos  of 
the  two  south  end  wheela  ;  to  thia  shaft  ia  fixed  a  apoked  hand  wheel, 
by  meana  of  which  the  operator  readily  sets  the  roof  in  motion,  and 
standing  on  a  small  platform  oonnected  therewith,  is  himself  carried 
along  at  the  same  time. 

The  design  of  the  roof  is  due  to  Mr.  Merrett,  of  the  Works  départ* 
ment.  On  the  whole,  there  is  much  to  bo  said  in  faveur  of  this 
rectangular  form  of  roof;  the  température  even  in  this  climate 
frequently  descends  too  low  to  be  ploosant,  but  the  occasional  bodily 
inconvenienco  produccd  thereby  is  more  than  counterbalanced  by 
perfect  freedom  to  the  observer,  and  the  gratification  of  knowîog 
that  the  instrument  is  in  the  best  possible  conditions  for  satisfactory 
performance  :  only  one  really  serious  annoyance  hâve  I  found  con* 
nected  with  complète  exposure— I  allude  to  ocoasional  heavy  dew 
rendering  it  almost  impraoticable  to  use  the  sketching  and  other 
papers  ;  the  spéculum  meanwhile  remaining  f ree  from  deposit  if  pro- 
caution ia  taken  not  to  work  at  too  great  an  altitude. 

The  télescope,  when  housed,  lies  meridionally  on  the  eaat  side  of  tho 
pier,  and  nearly  in  a  horizontal  direction,  provision  having  been  mado 
to  prevent  the  tube  being  lowered  beyond  a  certain  small  inclination. 

The  piers  are  in  keeping  with  the  maaa  venesa  of  the  instrument  ; 
they  are  conatmctod  of  largo,  not  to  aay  hnge  blocka  of  basait  axed  to 
a  fine  surface, — altogether  a  substantiid  and  beautiful  pièce  of  work. 
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The  beighi  of  the  walls  with  référence  tothe  pier^  is  oacl)  that  very 
Utile  of  the  sky  vBtxge  is  oortftilod.  The  north  wall  caU  o£f  objepta 
haying  a  lesaer  altitude  than  about  10"  ]  when  reating  on  the  east  or 
west  walls  the  télescope  is  nearly  horizontal  ;  in  both  thèse  directions 
treea  interfère,  especially  on  the  west  side,  where  the  gronnd  rises. 
This  onrtailment  will  probably  be  a  matter  of  yery  small  importance, 
as  with  a  f onr-feet  apertnre  obserrations  at  low  altitudes  are  almost 
impraotioable,  and  wonld  probably  never  hâve  to  be  resorted  to  except 
in  the  oase  of  cornets.  The  roof  itself  outs  off  some  of  the  range  neor 
the  snbpolar  meridian  ;  this,  again,  is  not  likely  to  be  of  much  con- 
seqaence. 

The  steam-engine,  poUshing-maohine,  and  orane  hare  been  mounted 
in  the  room  devoted  to  them  ;  this  room  adjoins  and  is  on  the  same 
floor  (raised  4  ft.  from  the  groond,  and  8  to  6  ft.  from  the  fioor  of  the 
other  rooms)  as  the  télescope  room.  To  the  eastend  of  this  machine- 
room,  and  oommnnicating  therewith,  a  small  lean-to  boiler-house  has 
been  added  ;  in  the  west  wall  is  a  window  which,  when  open,  will 
leave  saffioient  dear  spaoe  to  admit  of  yiewing  a  distant  nearly  hori- 
zontal object  for  pnrpose  of  testing  the  mirrors. 

The  large  speoîdnm  was  originally  attaohed  to  the  tube  in  its  var- 
nished  condition  ;  on  the  first  fayoorable  occasion  it  was  taken  down 
and  nnyamished — a  procees  which  proyed  more  tronblesome  than  had 
been  antioipated  ;  the  lac  was  yexy  refractory,  and  the  diffîcnlty  of 
removal  exaggerated  by  the  extrême  beat  then  preyivLent;  after  a 
proceea  of  solation  in  fdoobol,  mopping  np  and  washing  with  water 
freqaently  repeated,  althongh  there  seemed  no  lac  which  wonld  etill 
dissolye,  a  large  nnmber  of  markings,  oaosed  originally  by  the  yamish 
bmsh  were  apparent,  and  the  whole  snrfaoe  had  an  unpleasant  mealy 
i^pearanoe. 

It  was  thonght,  howeyer,  that  the  light  lost  wonld  not  prove  serions, 
and  in  any  oase  it  did  not  seem  that  any  f  arther  opération  except  polish- 
ing  wonld  improye  matters.  The  spéculum  was  theref ore  remonnted 
and  tried  ;  and  althongh  it  was  of  oourse  impossible  to  say  what  would 
haye  been  the  effeot  of  a  more  perfect  polish,  the  yiews  given  of  the 
brighter  nebnlas  were  grand  in  the  extrême,  and  left  nothing  to  be 
deeized. 

By  degrees,  howeyer,  and  without  much  exposure,  the  surface  booame 
more  and  more  tamished,  with  évident  effeot  on  the  performance. 

In  the  mean  time  the  second  mirror  had  been  nnyamished  ;  in  this 
eaoe  naphtha  was  nsed  as  the  solyent,  the  solution  mopped  up,  and 
the  anxfaoe  washed  with  soap  and  water  ;  after  a  fréquent  répétition 
of  this  proceas,  the  surface  seemed  dear  of  impurities,  and  thongh  not 
8o  bright  as  I  had  frequently  seen  it  in  Mr.  Qrubb's  workshop,  there 
were  no  signs  of  mealiness,  the  only  unpleasant  casualty  being  a  oon> 
siderable  pitting  of  two  patches  some  2  in.  square,  produced  by  drop- 
pings  from  the  muriate  nsed  in  soldering  the  tin  cover.  Thèse  pittings 
are  deep  and  unsightly,  but  the  extent  of  surface  corrodod  is  com- 
paratiyely  so  small  that  the  effeot  mnst  be  inconsiderable. 

The  spécula  were  exohanged  about  two  months  ago,  but  nothing 
has  yet  been  doue  towards  repolishing,  as  the  necessary  arrangements 
haye  not  been  got  together  for  porf orming  that  délicate  oporation  with 
due  oonyenience. 

Of  work  donc  I  cannot  yet  speak  with  any  satisfaction.  Sinoo  it 
beoame  at  ail  praotioablo  to  use  the  télescope,  the  history  which  I 
haye  to  relate  is  a  long  chapter  of  weary  heart-breaking  watchings, 
with  an  occasional  half-hour's  work. 

ly  Argo  was  the  first  object  observed  for  purpose  of  delineation  ; 
after  the  first  night's  work  little  (and  that  by  snatches)  was  done 
towards  it  :  a  new  inroad  of  workmen  and  a  long  course  of  extremely 
unfayourable  weather  haying  carried  the  nebula  ont  of  conyenient 
reach.  The  searoh,  which  was  reluctantly  giyen  np,  will,  howeyer,  be 
again  soon  resumed. 

Of  work  ont  of  the  regular  oourse,  amongst  other  things,  Neptune 
has  been  obseryed  on  some  fiye  or  six  occasions  for  figure  and  a  second 
satellite,  with  only  négative  results. 

In  the  absence  of  a  photographie  apparatns  to  be  nsed  at  the  un- 
intormpted  foous  of  large  mirror,  attempts  hâve  been  made  to  utilize 
the  2Bd  or  Cassegrain  image  ;  an  ayerage  exposure  of  near  ten  minutes 
on  an  eight-day  moon  produced  pictures  which  (by  no  means  good) 
were  of  suffident  promise  to  make  it  worth  wMle  to  résume  the  attempt 
nnder  more  fayourable  conditions. 

The  time  of  exposure  is  somewhat  surprising,  and  would  seem  to 
accuse  a  great  loss  of  chemioal  rays  by  a  second  perpendicular  re« 
flexion  ;  but  perhaps  the  more  Icgitimate  conclusion  would  be  that  the 
inaotiyity  was  mainly  due  to  absorption  at  the  surface  of  the  large 
mirror,  which  was  then  yery  yellow. 

The  spectrosoope  arriyed  some  time  ago,  but  has  not  been  much 
nsed  :  it  is  thonght  that  for  star  work  of  any  value  some  modification 
wiU  be  required,  prinoipally  the  exchange  of  the  présent  coUimator 
for  one  of  longer  focal  length  ;  a  g^reater  dispersion,  moroover,  seems 
désirable  ;  for  nebular  work,  however,  for  which  it  was  mainly  de- 
signed,  the  spectrosoope  in  its  présent  form,  which  is  handy  and  com- 
pact, wiU  be  of  mnch  service. 

For  Bpectroeoopic  work  on  objecta  having  a  sonsiblo  diameter,  the 
gxeai  téleBoope  itscdf  labours  nnder  some  disadyantages,  the  enormous 


focal  length  and  conséquent  magnification  of  tho  imago  is  a  serions 
inconvenience  in  the  oase  of  faint  objecte,  and  may  be  only  partially 
remedied  by  a  suitable  condenser.  This  magnifying  of  the  image  may, 
however,  in  some  cases  be  advantageous — I  allude  to  the  possibility 
thereby  afforded  of  yiewing  small  definite  portions  of  moderately 
bright  objects  ;  unfortunately  the  objecte  with  which  we  hâve  to  doid 
are  seldom  of  such  a  character. 

Of  nebulse,  Orion  has  been  examined  for  purpose  of  practice  ;  the 
three  Unes  are  plainly  and  conspicuously  seen  ;  the  hydrogen  Une  is 
comparatively  much  fainter  than  I  had  anticipated,  and  disappeara  in 
the  fainter  portions  of  the  nebula.  30  Borado  shows  the  nitrogen  Une 
with  faciUty,  the  second  Une  certainly,  but  not  in  aU  positions,  and 
always  with  diffioulty  ;  the  hydrogen  Une  is  suspected  only.  I  oan  see 
no  trace  of  a  continuons  spectrum. 

ij  Argo  has  been  observed  on  only  one  unf avourable  morning  ;  the 
nitrogen  Une  was  seen  over  a  considérable  spaoe  ;  of  the  présence  or 
absence  of  others,  or  of  a  continuons  spectrum,  I  am  nnable  to  spoak 
with  certainty. 

With  respect  to  future  opérations,  it  is  intended  that  at  first  the 
routine  work  shall  conaist  of  a  detailed  ddineation  of  the  objects 
fignred  by  Sir  John  Herschel,  or  any  others  which  may  prove  interest- 
ing  ;  this  wiU  take  some  time  ;  for  even  without  the  impediment  of 
cloudy  weather,  the  ddineation  with  any  degree  of  satisfactory  cor- 
rectness,  of  a  moderately  large  nebula,  requircs  a  considérable  amount 
of  work  and  carefnl  and  fréquent  scrutiny.  It  is  hoped,  however,  that 
this  work  wUl  by  practice  bc  fonnd  less  painfuUy  difficult  than  it  is  at 
présent. 

The  spectroscope  will  be  nsed  as  much  as  p08sible,'the  moon  photo- 
graphed,  and  attempts  made  to  photograph  the  nebulse,  when  a  photo- 
graphie apparatns  has  been  proonred,  und  staging,  photographie  room, 
ic,  added  to  the  building.  It  is  moreover  hoped  that  beforo  long  a 
refractor,  of  some  nine  inohes  apertnre,  may  be  proonred,  to  bc 
mounted  with  the  refieotor,  or,  preferably,  as  a  separate  instrument. 

This  télescope,  besides  being  of  much  gênerai  use,  wUl  find  much 
and  valuable  employment  in  determining  micrometricaUy  the  chief 
points  in  the  nebnlo)  nnder  examination  with  the  reflector,  with  more 
expédition  and  accuracy  than  at  présent  ;  for  spectroscopic  work  this 
tdesoope  would  be  a  valuable  adjunct,  espeoially  if  it  be  constructed 
of  such  comparativdy  short  focal  length  as  seems  now  to  be  practioablo. 

The  great  interest  which  the  Boyal  Society  has  taken  in  everything 
connected  with  tho  Melbourne  reflector  is  my  sole  apology  for  sonding 
thus  oarly  such  a  meagre  account. 


GEOLOGICAL  SOCIETY  OF  LONDON. 

Fbbruabt  9th. — Professer  Huxley,  LL.D.,  F.B.S,  prcsident,  in  the 
chair.  Alexander  Murray,  Esq.,  of  the  Geologioal  Survey  of  Canada, 
St.  John's,  Kewfoundland,  and  Frederick  William  Undler,  Esq., 
Muséum,  Jerm3rn-street,  S.W.,  were  elected  fellows  of  the  society.^ 
The  foUowing  communications  were  read  i — *'  On  the  Fossil  Corals 
(Madreporaria)  of  the  AnstraUan  Tertiary  Deposits,"  by  P.  Martin 
Dunoan,  M.6.  Lond.,  F.B.S.,  Seo.  Geol.  Soc.,  Professor  of  Geology  in 
King's  CoUege,  London. — ^Tbe  author  noticed  the  history  of  our  know- 
ledge  of  the  South  AnstraUan  Tertiary  Deposits,  and  indioated  the 
gênerai  distribution  of  the  fossiliferons  beds  from  which  the  corals 
forming  the  subject  of  his  communication  were  derived.  Thèse  were 
said  to  be  confined  to  the  région  west  of  Cape  Howe,  prevaiUng  espe- 
ciaUy  in  tho  province  of  Victoria,  where  they  had  been  admirably  sur- 
veyed  by  Mr.  Sdwyn  and  the  offiœrs  nnder  hlm,  and  to  oonsist  chiefly 
of  limestones  covered,  and  in  some  oases  underlain,  by  great  outflows 
of  basait.  The  author  then  gaye  a  list  and  descriptions  of  the  species 
(31  in  nnmber)  of  fossil  Madreporaria  obtained  from  thèse  Sonth- 
AustraUan  Tertiary  beds,  foUowed  by  remarks  on  the  oharactere  and 
relations  of  the  more  remarkable  forma,  and  on  the  looalities  where 
they  hâve  ooonrred.  From  his  examination  of  thèse  foesila,  he  objected 
to  the  application  of  the  diviaiona  adopted  in  Eoropean  geology  to  the 
depoeita  in  which  they  are  found.  He  then  compared  the  aaaemblage 
of  oorala  obtained  from  the  Sonth-Auatralian  Tertiariea  with  those 
found  in  varions  deposits  elsewhere,  or  Uving  in  the  existing  seas. 
The  apodes  were  atated  not  to  belong  to  reef -building  forma,  but  to 
auch  aa  now  occupy  the  aea-bottom  from  low  apring-tide  mark  to  the 
depth  where  Folyzoa  abound.  Of  theae,  twenty  gênera  were  aaid  to  be 
now  reproaentod  in  the  Auatralian  aeaa  ;  but  only  three  of  them  to 
hâve  apodes  in  the  Tertiariea,  viz.,  the  cosmopolite  Troohooyathus, 
FlabeHum,  and  Amphihelia.  The  foa«l  spedes  of  thèse  were  atated 
to  be  quito  distinct  from  thoae  now  Uving  in  the  ndghbouring  aea. 
Two  apodes,  viz.,  Flahelluïti  Condeanum  and  F.  dUtinettim^  are  Uving 
in  the  Chinese,  Japanese,  and  Bed  Seaa  ;  the  anthor'a  Plecotrochns 
elongattu  ia  very  nearly  alUed  to  the  Chineae  P.  Condeanus  ;  and  a 
Deltocyathua  ia  regarded  by  the  author  as  only  a  varietal  form  of  a 
Uving  West  Indian  and  Enropean  Miocène  spedes  (D.  italicuê).  Three 
spedes  are  common  to  the  AnstraUan  and  Européen  Cainozoio  deposits. 
Several  of  the  spocies  were  said  to  présent  curions  anomaUes  of  struc- 
ture, such  as  ao  frequently  appcar  in  Australian  forma,  and  those  of 
the  différent  beda  to  exhibit  ao  dose  a  gênerai  reeemblanoe,  that  they 
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offer  no  OTidence  of  great  changes  having  taken  place  dnring  .the 
déposition  of  the  whole  séries  of  sédiments.  The  évidence  afforded  by 
the  fossil  corals  led  the  anthor  to  oonclode  that,  at  the  time  of  the 
formation  of  thèse  deposits,  the  central  area  of  Anstralia  was  oocnpied 
by  sea,  haying  open  water  to  the  north  with  reef  s  in  the  région  of  Jara, 
and  with  openings  into  the  Mediterranean  and  Sahara  to  the  north- 
west  ;  that  Continental  India  did  not  form  part  of  a  great  continent  ; 
that  the  greater  part  of  America  was  sabmerged,  and  the  Oaribbean 
sea  a  coral-area  ;  that  the  bnlk  of  the  land  was  sitaated  in  the  north 
and  sonth  ;  and  that  the  npheayal  of  Anstralia  and  New  Zealand  was 
approximately  synchronons  with  that  of  the  great  monntain-chains  of 
the  Old  World,  with  the  closure  of  the  Panama  area  and  the  dépres- 
sion of  the  areas  on  either  side  of  the  American  continent. 

Discussion. — ^The  président  inqnired  whether  the  absence  of  reef- 
corals  might  not  be  indioatiTe  of  the  olimate  of  Sonth  Anstralia 
haring  been  much  the  same  as  at  présent  in  Tertiary  times,  as  thèse 
forms  roqnired  a  temperatare  of  abont  68°. 

Professer  Bamsay  expressed  his  satisfaction  at  the  manner  in  which 
Mr.  Selwyn*8  work  on  the  Anstralian  Geological  Surrey  had  been  ap- 
prodated  by  the  anthor. 

Mr.  Jenkins,  who  had  been  working  on  the  fossil  mollusca  of 
Anstralia,  had  arrired  at  the  conclnaion  that  at  the  time  of  the 
deposit  of  the  beds  mentioned  by  Dr.  Dnnoan,  the  climate  had  been 
warmer  than  at  présent.  The  shells  presented  the  same  strange  and 
abnormal  featnres  as  the  corals  in  differing  from  other  older  and  well- 
known  species  merely  in  some  minute  détail.  There  was  no  point  of 
contact  between  the  Anstralian  and  Eoropean  faanas  to  afford  a 
criterion  of  relative  âge,  thongh  there  were  some  i>oints  of  similarity 
to  be  fonnd  in  the  Mediterranean  area. 

Mr.  Gwyn  JeSreja  stated,  as  an  instance  of  the  singnlarities  of  the 
Anstralian  fauna,  that  Rhynchonella  psittaceat  essentially  an  Arctio 
spedes,  had  oocnrred  in  the  tertiaries  of  Spain,  in  onr  Glacial 
deposits,  and  the  Norwioh  Crag,  and  is  now  fonnd  liying  in 
Anstralia. 

Dr.  Dnncan  shortly  replied  to  the  varions  speakers,  and  was  dis- 
inolined  to  limit  the  occurrence  of  any  forms  of  coral  to  partioular 
températures. 

**  Note  on  a  new  and  undescribed  Wealden  Yertebra,"  by  J.  W. 
Hulke,  F.B.S.,  F.G.S. — The  anthor  in  this  note  desoribes  a  very  large 
Wealden  vertebra  which  he  obtained  last  antumn  at  Brook,  Isle  of 
Wight,  remarkable  for  its  great  size,  its  extremely  light  structure, 
and  the  extraordinary  development  of  the  processes  conneoted  with 
the  neural  aroh.  It  consists  of  a  thin  outer  shell,  inclosing  a  j^ery 
open  oanoellated  tissue,  having  extremely  large  spaces,  comparable 
with  those  of  Pterosanria,  and  snrpassing  those  of  the  cancellous 
tissne  in  any  of  the  known  larger  Dinosaurs.  A  wedge  and  notoh, 
similar  in  principle  to  the  opMdian  zygosphene  and  zygantrum,  but 
differently  placed,  are  superadded  to  the  ordinary  artioular  prooesses. 
A  broad  horizontal  platform  stretehes  along  the  side  of  the  aroh  from 
the  transverse  process  to  the  postzygapophysis.  The  neural  spine  is 
composite  ;  ail  the  outstanding  parts  are  supported  and  strengthened 
by  thin  bony  plates.  Only  a  small  part  of  the  centmm  is  preserved, 
so  that  the  form  of  this,  and  in  partioular  of  its  artioular  faces,  is  not 
determinable.  The  anthor  notices,  in  conclusion,  certain  textural 
resemblanoes  between  the  vertebra  and  a  peouliar  Streptospondylian 
vertebra  in  the  British  Muséum,  from  the  Weald  of  the  south-east  of 
England. 

Discussion. — The  président  remarked  on  the  combination  of  strength 
and  lightness  in  the  bone,  which  in  this  respect  was  not  nnlike  that  of 
the  vertebne  of  the  neok  of  the  ostrich. 

**  Note  on  the  Middle  Lias  in  the  North-east  of  Ireland,"  by  Balph 
Tate,  Esq.,  A.L.S.,  F.G.S. — ^The  anthor  remarked  that  hitherto  no 
higher  member  of  the  Jurassic  séries  than  the  Lower  lias  has  been 
detected  in  Ireland.  He  stated  that  he  had  received  from  near  Bal- 
lintoy  some  blooks  of  a  grey,  marly,  mioaceous  sandstone,  containing 
an  assemblage  of  fossil  forms,  indicating  that  the  rock  from  which 
they  were  derived  belonged  to  the  lowest  part  of  the  Middle  Lias, 
The  origin  of  thèse  spécimens,  which  were  obtained  "  from  cnltivated 
fields  and  patohes  of  drift,"  was  said  to  be  still  unknown  :  and  the 
occurrence  of  Hippopodiwm  ponderosum,  assooiated  with  Middle-Lias 
species,  as  in  the  Island  of  Skye,  coupled  with  the  agreement  in 
lithological  composition  between  the  Irish  blooks  and  the  Pabba 
shales,  led  him  to  suggest  the  possibility  that  the  former  may  hâve 
been  transported  from  the  Hébrides  by  glacial  action. 

The  following  spécimens  were  exMbited  : — Corals  from  the  South- 
Australian  Tertiariee,  exhibited  by  Dr.  Dnncan. 


ASTBONOMICAL  SOCIETY. 


Annivebsart  Mbbtino,  Februart  IIth. — In  conséquence  of  the 
illness  of  the  président  (Admirai  Manners),  Professer  Adams  took  the 
chair.  The  report  of  the  council  on  the  state  of  the  society,  together 
with  the  progress  of  Astronomy  dnring  the  past  year,  was  read.  The 
chairman  delivered  an  address,  af  ter  which  the  medal  was  presented  to 


M.  G.  Delaunay  for  his  "  Théorie  de  la  Lune."  Mr.  W.  A.  Harris  was 
eleoted  a  fellow.  The  society  then  proceeded  to  the  élection  of  officers 
and  oouncil  for  the  year  ensuing,  when  W.  Lassell,  Esq.,  was  eleoted  as 
président.  

« 

METEOEOLOGICAL  SOCIETY. 

Fbbbuart  16th.— Mr.  Charlee  Y.  Walker,  F.B.S.,  président,  in  the 
chair.  The  following  candidates  were  elected  fellows  of  the  somety  : — 
F.  Andrews,  S.  H.  Miller,  F.B.A.S.,  and  Alfred  North,  F.B.G.S. 
Several  papers  were  read,  viz.  : — "  Lunar  Influence  upon  the  Amount 
of  Bainfall,"  by  J.  C.  Bloxam,  M.B.C.S.,  F.M.S.,  "  On  the  Weather 
of  1869,  at  Scutari,  Constantinople,"  by  Sergeant  Tyne,  B.E.,  (oom- 
municated  by  the  Bev.  B.  Main,  M.A.,  F.B.S.),  "  On  the  Aurora 
Borealis  of  Febmary  Ist,  1870,"  by  différent  observers. 


ANTHBOPOLOGICAL  SOCIETY  OF  LONDON. 

Fbbruabt  15th.-— Dr.  Berthold  Seemann,  V.P.,  in  the  chair.  C.  W. 
Eddy,  Esq.,  M.A.,  and  E.  Sohiemann,  Esq.,  were  eleoted  fellows.  A 
papor  was  read  by  Dr.  Bamard  Davis  and  Mr.  E.  A.  Weloh,  **  On 
the  Aborigines  of  the  Chatham  Islands." — ^Mr.  Welch,  after  entering 
at  considérable  length  into  the  history  and  disoovery  of  those  islands, 
described  their  conquest  by  the  Maories  and  the  ultimate  fate  of  the 
aborigines.  Dr.  Bamard  Davies  gave  the  résulta  of  a  partioular 
examination  of  the  characters  presented  by  the  sknlla  and  skeletoos  of 
many  of  the  inhabitants.  In  three  cases  the  oephalio  indices  of  the 
skulls  were  stated  to  be  '74,  '7é  and  *87.  The  stature  of  the  Morio- 
ries,  or  Chatham  Islanders,  appeared  to  indioate  a  raoe  shorter  and 
stouter  than  the  inhabitants  of  New  Zealand. 

A  paper  by  Dr.  J.  Campbell  was  read  "  On  Pdlygamy  :  its  inflnenoe 
in  determining  the  sex  of  our  race  and  its  effeots  on  the  growth  of 
population.*'  The  anthor,  who  had  been  many  years  résident  in 
Siam,  gave  minute  détails  of  the  relative  proportions  of  female  to  maie 
births  in  the  harems  of  the  king  and  other  important  Siamese  digni- 
taries.  The  resuit  seemed  to  be  that  the  proportions  of  maies  and 
females  bom  were,  as  in  the  case  of  monogamist  marriages,  entiiely 
equal. 

Mr.  Balph  Tate  described  an  inscribed  rook  on  the  banks  of  the 
Iguana,  a  tributary  of  the  Orinooo.  This  presented  an  inoised  marking 
which  the  anthor  oonsidered  to  be  more  anoient  than  the  présent  in- 
habitants of  the  district. 


STATISTICAL  SOCIETY. 

The  f ourth  ordinary  meeting  of  the  session  was  held  on  Tnesday, 
the  15th  instant,  Wm.  Newmaroh,  Esq.,  F.B.S.,  président,  in  the 
chair.  A  paper  was  read  by  Mr.  Ernest  Seyd,  "  On  International 
Coinage  and  Foreign  Exohanges."  The  following  gentlemen  were 
elected  fellows  of  the  society — ^riz.,  F.  T.  Hartley,  John  Hewltt,  and 
H.  B.  Williams.  Foreign  honorary  members  were  eleoted  as  foUows  : 
— Hon.  David  Wells,  Washington,  U.S.  ;  Clément  Jnglar,  Paris  ;  and 
J.  Sandford,  Boston,  U.S.  The  Hon.  Howell  Thurlow,  the  Hague, 
and  A.  Mausolas,  Athens,  were  elected  as  oorresponding  members. 


MANCHE8TEB  LITEBAEY  AND   PHILOSOPHICAL  SOCIETY 


Obdinart  Meetino,  Fbbbuart  8th. — J.  P.  Joule,  LL.D.,  F.B.S., 
&c.,  président,  in  the  chair.  E.  W.  Binney,  F.B.S.,  F.G.S.,  said  that 
in  vol.  iii.  p.  14,  of  the  society's  ProceedingSf  he  had  notioed  the 
occurrence  of  stray  boulders  without  traces  of  day,  high  np  the 
western  slopes  of  the  Pennine  chain,  and  he  described  one  at  the 
extrême  end  of  the  valley  of  the  Tame  near  New  Year*s  Bridge,  above 
Denshaw,  in  Saddleworth.  Many  years  sinoe  he  had  observed  large 
blooks  of  greenstone  without  any  clay  or  sand  on  Pikelow,  to  the  east 
of  Maocleafield.  Both  thèse  plaoes  were  about  1,000  ft.  above  the 
level  of  the  sea.  Mr.  A.  H.  Green,  M.A.,  F.G.S.,  and  his  oolleagnes, 
in  their  valuable  memoir  on  the  Carboniferous  limestone,  Yoredale 
Bocks,  and  Millstone  Grit  of  North  Derbyshire,  and  the  a^joining 
parts  of  Yorkshire,  jnst  published  by  the  Geological  Survey,  after 
describing  some  stray  boulders,  fonnd  by  himself  and  Mr.  Sorby,F.B.S., 
near  Botherham  and  Sheffield,  at  p.  133  says,  *'  Our  knowledge  of  the 
portion  of  the  eastem  plain  from  Sheffidd  through  Chesterfield  down 
to  Belper  is  meagre  ;  we  believe  we  are  right  in  representing  it  as  in  the 
main  free  from  drift,  but  whether  any  isolated  patohes  or  erratios  are 
to  be  fonnd  in  it  we  oaimot  say."  Dnring  a  résidence  of  five  or  six 
years  he  (Mr.  Binney)  had  often  searohed  for  thèse  boulders  in  the 
neighbourhood  of  Chesterfield.  The  only  foreign  rook  which  he  met 
with  in  that  district  was  a  large  block  of  greenstone  several  hnndred 
pounds  in  weight.  This  he  found  above  the  valley  of  the  Hipper  near 
Spring  Bank  and  bolow  the  Waterworks  station,  Chesterfield.  The 
stone  was  well  rounded  and  polished.  He  mentioned  the  fact  to  direct 
the  attention  of  observers  to  this  subjeot  on  both  the  eastem  «ad 
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western  alopes  of  tlie  Pexmine  chain.  IProbably  they  bave  only 
io  be  more  diligently  eongbt  for  in  order  to  be  foond  in  greater 
abnndanoe. 

"  On  Convertent  Fonctions,"  by  Sir  James  Cookie,  F.B.S.,  Président 
of  the  Qaeensland  Pbilosophioal  Sooiety  ;  oommnnioated  by  tbe  Bev. 
Bobert  Harley,  F.B.S.,  was  the  next  paper. 

Mr.  Spence  then  repeated  tbe  experiment  he  had  made  at  the  Ezeter 
meeting  of  the  British  Association,  showing  that  the  température  of 
sataxated  saline  solutions  coold  be  raised  to  their  boiling  points  by 
meirely  pasang  throogh  them  ordinary  steam  at  a  température  of  212''. 
Thns,  a  solution  of  dbloride  of  sodium  was  raised  to  a  température  of 
221*,  and  one  of  chloride  of  calcium  to  248**.  Chloride  of  sodium 
would  baye  risen  to  224*3^  and  chloride  of  calcium  to  286°  had  the  ex- 
périment  been  continued,  but  the  point  was  sufficiently  demonstrated 
that  by  steam  of  212**  mnch  higher  températures  can  be  obtained. 

"  On  the  Natural  Bopes  used  in  packing  Cotton  Baies  in  the  firazils," 
by  Charles  Bailey,  Esq. — ^Most  of  the  cotton  baies  which  reaoh  this 
oonntry  from  the  Brasils  are  corded  with  the  long  stems  of  olimbing 
plants,  which  grow  in  the  greatest  profusion  in  the  forests  bordering 
on  the  cotton  districts.  In  their  fresh  state  thèse  stems  are  exceed- 
ingly  pliant  and  of  remarkable  strength,  se  that  they  serre  admirably 
for  cordage  puriwees,  but  by  the  time  that  the  cotton  reaches  the  mille 
of  La&cashire  they  become  dry  and  rigid,  and  as  no  f urther  use  can  be 
made  of  them,  they  are  bumed  for  firewood.  Being  very  long,  they 
are  very  troublesome  to  put  on  the  boiler  fires,  and  most  mill-owners 
are  glad  to  get  rid  of  them. 

Thèse  objecte  are  inrested  with  singnlar  interest  when  examined  in 
regard  to  their  structure,  for  although  the  external  form  of  many  of 
them  is  extremely  curions,  their  chief  interest  centres  in  their  remark- 
able internai  organization.  Although  they  reaoh  this  oountry  in 
immense  quantities,  they  are  not  of ten  to  be  met  with  in  our  muséums 
or  collèges.  It  may  be  questioned  whether  any  one  of  our  public  institu- 
tions possesses  a  complète  collection  of  thèse  stems;  certoinly  the 
namee  of  the  plants  which  produce  them  are  for  the  most  part 
nnknown. 

My  attention  was  first  directed  to  them  by  Mr.  Bobert  Holland,  of 
Mobberley,  in  a  paper  which  he  read  on  the  7th  December  last,  to  the 
"  Manchester  Scientific  Students'  Association,"  on  "  Some  Peculiar 
forma  of  Exogenous  Stems,"  and  to  this  gentleman,  to  Mr.  Bandall 
Alcock,  of  Bury,  to  Mr.  Alderman  Thompson,  of  Blackbnrn,  to  Mr. 
Biohard  Thompson,  of  Padiham,  to  Mr.  Spencer,  of  Manchester,  and 
to  Mr.  Griffiths,  of  liverpool,  I  am  indebted  for  an  abundant  sopply  of 
theee  ropes. 

It  is  not  so  much  my  object  on  this  occasion  to  give  a  detailed  ac- 
oonnt  of  the  many  forme  met  with,  as  to  gire  some  gênerai  descrip- 
tion of  them,  classifying  them  for  the  most  part  under  the  natural 
orden  to  which  they  probably  belong  ;  but  I  may  préface  thèse  notes 
with  a  short  summary  of  the  litUe  which  bas  already  been  written 
oonceming  them. 

One  of  the  earUest  to  minutely  study  this  olass  of  plants  was 
Charles  Gaudiohaud,  a  botanist  who  visited  Chili,  Peru,  and  the 
Brazil  in  1890,  and  who  subsequently  published  a  memoir  entitled, 
**  Beoherohee  généraJes  sur  l'Organographie,  la  Physiologie,  et  TOrga- 
nogénie  des  Végétaux"  {Mém,  Savans  Etrangers,  t.  yiii.,  Paris,  1835), 
in  which  will  be  found  a  large  number  of  engrayings  of  many  lianas, 
Imt  Tery  little  descriptiye  matter  ;  the  memoir  was  written  to  support 
the  Tiews  of  Du  Pétit-Thouars  in  regard  to  the  growth  of  wood,  and 
in  opposition  to  the  views  of  other  leading  botanists,  but  little  is  said 
abont  the  dimbing  plants.  The  most  complète  gênerai  aocount  of 
their  structure  which  I  bave  met  with  is  that  by  Adrien  de  Jussieu — 
"  Sur  les  Tiges  de  Diverses  Lianes,  et  particulièrement  sur  celles  de  la 
Famille  des  Malpighiacées  "  (Annales  Sciences  Naturelles,  t.  xy., 
Paris,  1841)  ;  this  was  afterwards  reprinted,  with  additions,  and  in- 
oorporated  in  the  same  author*s  **  Monographie  de  la  Famille  des 
Malpighiacées  "  {Arch.  du  Mus.,  t.  iii.,  Paris,  1843).  Another  aocount 
of  their  organization  is  induded  in  the  eighth  yolnme  of  the  Botanische 
ZeHung^  by  Hermann  Crûger,  entitled,  "  Einige  fieitr&ge  sur  Eennt- 
niss  Ton  sogenanntnen  anomalen  Holzbildungen  des  Dikotylenetam- 
mes,"  and  published  in  1850.  Notices  of  the  structure  of  other 
lianas  are  also  to  be  met  with  in  isolated  mémoire,  some  of  which  will 
be  referred  to,  and  in  most  botanical  text-books,  particnlarly  in  those 
of  lindley,  Schleiden,  Bicbard,  and  Duohartre.  Mnch  important  in- 
formation may  also  be  anticipated  from  some  récent  mémoire  by  a 
Braiilian  botanist — Dr.  Ladislaû  Netto,  who  bas  preseuted  mémoire 
on  the  subject  to  the  Frenoh  Academy,  extracts  from  which  bave  only 
0o  far  been  published  in  the  Comptes  Rendus  and  AnnaXes  des  Scienees, 
for  1866,  1867,  êto, 

Bignoniaceœ. — ^Trayellers  in  the  Brazils  tell  us  that*  by  far  the 
larger  number  of  climbing  plants  in  the  South  American  tropics 
belong  to  the  natural  order  Malpighiaoess,  and  we  should  therefore 
expect  that  this  would  be  the  family  which  fumishes  the  majority  of 
naturel  ropes.  But  this  does  not  appear  to  be  the  case  ;  the  fiigno- 
niacee  stands  pre-emineut  as  the  natural  order  most  largely  used  for 
anpplying  lianas  for  packing  purposes,  both  as  regards  the  quantity  of 
ropes,  and  the  largest  number  of  species. 


Most  of  them  aie  readily  identified  by  the  remarkable  and  sym- 
metrical  outlines  presented  by  the  cortical  and  woody  système  of  their 
stems  when  seen  in  a  horizontal  section,  the  bark  being  projected  into 
the  woody  tissus,  towards  the  centre,  in  the  form  of  raye.  Thèse 
cortical  raye  are  wholly  f  ormed  of  liberian  fibres,  and  they  yary  in 
colour  according  to  the  species.  In  the  majority  of  stems  snch  pro- 
longations  of  the  bark  are  four  in  number  disposed  after  the  manner 
of  a  Maltese  cross.  In  a  few  species  each  of  the  four  cortical  portions 
is  yery  thick  and  perf ectly  square  in  contour,  but  in  the  larger  number 
they  are  long  and  slender,  frequently  reaching  the  pith  itself . 

The  yearly  additions  to  thèse  raye  do  not  proceed  after  a  uniform 
method,  and  I  shall  notice  two  or  three  of  the  principal  arrangements. 
The  more  oommon  is  that  where  the  four  primitive  rays  are  deeply 
projected  into  the  woody  portion,  the  additions  takiug  place  each 
season  in  the  form  of  plates  deposited  on  each  side  of  the  primitive 
cortical  ray.  It  is  difficult  without  the  aid  of  a  diagram  to  oonvoy  a 
dear  idea  of  the  séquence  in  which  the  varions  portions  of  bark  and 
wood  are  formed  ;  suffice  it  to  say  that  each  successive  addition  of 
bark  is  projected  into  the  wood  a  shorter  distance  than  its  prede- 
cesser,  and  as  the  innermost  extremity  of  every  plate  is  troncate  or 
reotangular,  it  follows  that  the  outline  presented  by  each  cortical 
mass  is  that  of  a  pyramid,  whose  sides  are  formed  of  a  séries  of 
rectaugular  steps  like  an  ordinary  stone  staircase.  It  is  difficult  to 
aocount  for  this  singnlar  appearance,  but  the  more  probable  explana- 
tion  seems  to  be  that  a  layer  of  wood  is  deposited  for  every  layer  of 
bark,  so  that  by  the  time  a  new  depoeition  of  the  bark  is  about  to 
take  place  the  wood  bas  already  surrounded  the  extremity  of  the  pre- 
vious  plate,  in  conséquence  of  which  the  progress  of  the  new  plate 
inward  is  barred  by  the  previous  season's  layer  of  wood.  If  this 
explanation  be  sound  the  number  of  cortical  plates  on  one  side  of ,  and 
inoluding  the  primitive  cortical  ray,  indicates  the  âge  of  the  stem 
under  examination.  Each  annular  layer  of  wood  is  thus  broken  up 
into  four  distinct  portions  by  the  projf  cting  bark,  each  portion  fiUing 
up  one  of  the  spaces  inclosod  by  two  of  the  arms  of  the  cross.  The 
number  of  plates  formed  on  each  side  of  the  four  primitive  cortical 
rays  rarely  exceeds  six.  The  pecnliarity  of  arrangement,  to  which  I 
hère  draw  attention,  is  so  striking,  that  it  is  a  matter  of  surprise  to 
sec  this  feature  so  badly  represented  in  Gandichaud's  plates  ;  it  is 
fairly  drawn  by  Schleiden  in  bis  Principles  of  Botany  (pp.  251-252  of 
the  English  translation)  ;  but  a  better  figure  is  given  by  Duohartre  in 
his  Eléments  de  Botanique,  p.  167. 

Another  arrangement  of  the  cortical  portion  is  also  common.  It 
commences,  as  in  the  last  method,  with  the  projection  of  four  slender 
rays  into  the  midst  of  the  woody  fibres,  reaching  about  half  way  to 
the  pith  ;  but  the  next  additions  which  take  place  are  not  found  by 
the  side  of  the  four  primitive  rays,  as  in  the  first-noticed  arrange- 
ment, but  ocour  as  four  new  projections  plaoed  exactly  midway  be- 
tween  the  first  four,  so  that  the  stem  now  exhibits  eight  of  thèse  rays 
arranged  like  the  spokes  of  a  oart-whed.  At  first,  the  four  secondûy 
rays  are  very  mnch  shorter  in  length  than  the  four  primitive  rays,  but 
as  the  stem  increases  in  âge  ail  the  eight  rays  become  of  equal  length. 
Even  in  this  typs  some  species  exhibit  an  approach  to  the  first  type, 
by  some  of  the  primitive  rays  in  the  older  stems  having  one  or  two 
latéral  plates  lying  alongside  them. 

Perhaps  the  most  striking  form  of  aU  the  Bignoniacess  which  I 
hâve  hitherto  examined  is  one  which  nnites  the  peculiarities  of  both 
the  preceding  arrangements,  but  carried  to  such  an  excess  as  that  the 
cortical  portion  at  last  f orms  one  half  the  bnlk  of  the  stem.  Originally, 
the  woody  portion  is  arranged  in  the  form  of  a  cross,  the  bark  fllling  up  ' 
the  whole  space  indosed  by  the  four  arms  of  the  cross.  According 
as  the  stem  increases  in  diameter,  new  cortical  rays  are  projected  into 
the  four  extremities  of  the  woody  mass,  so  that  the  arms  appear  to 
be  bifid  ;  thèse  bifurcations  also  in  their  tum  become  bifid,  and  so  the 
woody  mass  bas  its  primary,  secondary,  tertiary,  and  quatemary 
divisions  according  to  its  âge.  Further,  as  the  innermost  cortical 
deposit — ^that  snrrounding  the  woody  tissne— is  very  dark  in  colour, 
it  throws  into  high  relief  the  stellate  outline  of  the  woody  portion.  I 
bave  met  with  only  one  or  two  spedes  of  Bignonia  which  furnish  this 
elaborate  arrangement,  and  the  spécimens  exhibited  will  show  its 
striking  character. 

The  woody  System  of  the  stems  belonging  to  this  natural  order  is 
by  no  means  uniform,  but  it  reqnires  caref ul  study  bef ore  a  detailed 
description  can  be  given.  Nearly  ail  the  species,  however,  bave 
nnmerous  vessels  of  lari^e  diameter  imbedded  in  the  woody  tissue,  so 
that  the  stems  are  for  the  most  part  very  light  and  porous.  Such 
an  arrangement  might  bave  been  expected  in  plants  whose  stems  are 
only  as  thick  as  a  finger,  and  whose  sap  bas  to  travel  a  long  distance 
before  it  can  reach  the  leaves,  which  are  for  the  most  part  met  with 
only  in  the  uppermost  portions  of  the  stems.  In  most  of  the  ipedes, 
this  woody  tissue  is  traversed  by  a  large  number  of  fine  medullary  rays, 
which  give  a  beautiful  fl)<nre  to  many  of  the  sections.  Their  internai 
arrangement  does  not  mauifest  iti^df  in  any  marked  way  on  their  ex- 
terior  ;  their  form  is  geuerally  cylindrical,  but  nome  of  them  exhibit 
four  slight  projections  in  the  form  of  narrow  raised  bande  arranged 
lengthwise,  which  correspond  with  the  outermost  portions  of  the  four 
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oortioAl  raya.  Some  ipedeB  havB  a  square  item  dnring  ibeir  early 
growth,  and  even  the  older  steniB  do  not  altogether  Iom  thâr  loarnuded 
cliaracter. 

The  ooostancy  of  the  figure  four  as  the  radical  nomber  is  rery 
notioeable  in  the  stractnre  of  the  différent  parts  of  thèse  stems,  and 
there  oan  be  little  doabt  that  it  originates  in  the  deonssate  arrangement 
of  the  leares.  The  stems  of  the  mints,  sages,  and  many  other  British 
plants  fnmish  as  with  ready  examples  of  a  quadruple  arrangement  of 
parts. 

Malpighiacecs, — ^If  the  lianas  whioh  belong  to  the  Bignoniaeeœ  are 
remarkablê  for  the  symmetry  of  their  parts,  the  lianas  of  this  family 
may  be  said  to  the  characterized  by  an  absence  of  symmetry.  In 
gênerai,  their  stems  are  singnlarly  mgged  in  ontline,  a  section  present- 
ing  deep  sinnosities  or  irregular  projections,  while  at  other  times  they 
appcar  to  be  made  up  of  a  nnmber  of  separate  branches  whioh  hare 
become  Consolidated  in  the  progress  of  growth,  so  as  to  form  a  rongh 
looking  rope  of  many  strands. 

Jussien  gires  a  f aÛ  and  interesting  acconnt  of  the  structure  of  one 
of  thèse  stems,  the  Sti^maphyllon  emarginatum  {Mémoire^  Ac,  pp. 
103,  &o.),  and  Gaudichaud  ("  Beoherohes,"  &o.,  pi.  zyiii.  fig.  11,  p. 
129)  figures  an  allied  speoies,  but  I  bave  not,  as  yet,  identified  either 
amongst  those  coming  with  ootton.  I  ezhibît  howeyer  a  stem  which 
appears  to  be  the  Tetrapterys  Ouilîeminiana  referred  to  by  Jussieu, 
and  figured  by  him  in  his  monograph,  plate  iii.  fig.  5,  p.  106  ;  but  this 
species  does  not  exhibit  the  sinnosities  so  oharaoteristio  of  most  of  the 
lianas  of  this  family. 

As  a  gênerai  mie,  the  woody  matter  is  devoloped  unequally  round 
the  central  pith  in  the  form  of  irregular  lobes,  the  bark  olosely  f ollow- 
ing  ail  the  sinuosities  of  the  stem.  If  the  lobes  increase  on  one  side 
of  the  stem  only,  the  pith  soon  becomes  ezoentrîo  ;  but,  on  the  other 
hand,  in  many  species,  while  the  pith  retains  its  central  position,  the 
irregîdar  growth  of  the  woody  lobes — each  of  which  is  dosely  invested 
by  the  bark — causes  some  to  grow  beyond  their  neighbours,  and  thèse 
latter,  in  the  progress  of  growth,  become  imbedded,  with  their  bark,  in 
the  nddst  of  the  woody  matter  prodnced  by  the  more  yigorons  lobes. 
A  stem  in  this  adult  state  therefore  présents  the  greatest  irregularity 
of  form  particularly  in  the  gênera  Banisteria  and  Hoteropterys. 

Sapindaeeœ, — In  this  natural  order  we  meet  with  some  wonderful 
aberrant  forme  of  dicotyledonous  stems,  but  I  shall  hère  notice  only 
two  which  are  met  with  on  cotton  baies. 

One  of  thèse  is  most  probably  the  Serjcmia  cuspidata  figured  by 
Dachartre  {Eléments,  &c.,  fig.  82,  p.  170)  and  Sohieiden  (Princi- 
pleSf  fig.  168,  p.  253),  and  easily  recognized  by  its  triangnlar  form  and 
oompound  character.  It  consists  of  a  primitiye  setm  not  specially 
noticeable  for  any  divergence  from  the  usual  type  of  a  dicotyledonous 
stem  ;  but  round  this  stem  are  arranged  three  other  latenJ  stems, 
each  of  which  has  its  own  bark  separate  from  the  rest,  bnt  united  to 
the  bark  of  the  primitiTe  central  stem.  Thèse  latéral  portions  are 
circular  in  outline,  save  that  they  are  fiât  on  the  side  by  which  they 
are  attaohed  to  the  central  stem,  which  latter  is  in  conséquence  hexa- 
gonal. The  attachment  of  the  latéral  portions  to  the  central  mass  îs 
not  yery  firm,  as  most  of  the  ropes  of  this  species  reaoh  this  country 
with  their  strands  separated,  but  this  is  due  to  the  rough  nsage  to 
which  th^  hare  been  subject  in  packing  ;  but  Gaudichaud  points  ont 
that  in  certain  parts  of  the  stem— most  likely  at  the  nodes,  for  he  ia 
not  very  clear  npon  the  point — the  latéral  strands  hâve  an  organic 
attachment  to  each  other,  since  some  of  the  woody  fibres  of  the  central 
mass  are  continued  in  one  of  the  latéral  strands,  and  vice  versa, 
(*'  Recherches,"  pi.  xiii.  figs.  2  and  3,  p.  110.) 

A  still  more  remarkablê  example  supplied  by  this  family  in  the  form 
of  a  natural  rope  is  one  whioh  might  hâve  serred  our  telegraph  engi- 
neers  as  the  model  of  a  submarine  cable.  Like  the  Seijania,  there  is 
a  central  woody  mass  possesaing  a  mednllary  sheath  and  pith,  woody 
layers,  and  a  cortical  System  ;  but  surrounding  this  centiml  core  and 
arranged  paraUel  with  it  is  a  séries  of  eight  latéral  strands,  each  sur- 
rounded  by  its  own  bark,  the  whole  being  Consolidated  so  as  to  form 
a  rigid  cylindrical  axis,  which  présents  no  extemal  manifestation  of  its 
pecnliar  internai  organisation.  It  is  represented  in  the  last  figure  of 
Gaudichaud's  "Becherches"  (pi.  xviii.  fig.  21,  p.  130),  and  has  been 
copied  into  most  of  our  text-books,  in  some  cases  incorrectly  described 
as  a  Malpighiaceous  plant,  as  by  Professer  Balf our  in  his  Close  Book, 
figs.  186  and  1,429. 

On  examining  such  stems  of  this  order  as  I  hâve  been  able,  the 
pith  and  mednllary  sheath  with  its  charaoteristic  trachéal  vessels 
appear  to  be  met  with  in  the  central  mass  only,  and  some  botanists, 
contrary  to  the  opinion  expressed  by  Jussieu  (Mémoiret  pp.  116, 117), 
doubt  the  existence  of  thèse  organs  in  the  latéral  strands.  Neverthe- 
less,  one  of  the  most  récent  obsenrers  of  thèse  stems,  Herr  Nageli, 
has  recently  demonstrated  their  présence  in  each  of  the  surrounding 
woody  masses  (Dickenwachsthum  des  8tengeU...hei  den  Sapindaceen, 
Munich,  1864). 

A  short  Eummary  of  their  mode  of  growth,  oommunicated  to  the 
Frenoh  Academy  by  M.  Ketto,  will  be  found  in  Comptes  RendAU,  t.  Ivii. 
pp.  554-557,  Sept.  21,  1863,  from  whioh  it  would  appear  that  a  young 
stem,  two  to  three  weeks  old,  exhibits  a  number  of  fibro-Tasoular 


bnndles  in  fhe  midst  of  an  oufter  sone  of  œlliilar  tissae,  one  bnndle 
being  formed  opposite  the  innermost  portion  of  each  of  the  extemal 
grooves  of  the  stem  ;  so  that  from  its  very  earliest  stage  the  stem 
exhibits  ail  the  rudiments  of  the  latéral  stsaads  whwh  snnonnd  the 
oore.  Aronnd  each  of  the  fibro-vasonlar  bnndles  a  mass  of  liber  is 
formed,  at  first  crescent-shaped,  but  afterwaids  annular  ;  and  by  the 
growth  and  union  of  thèse  seyecal  parts  the  stem  soon  assumes  its 
pecnliar  composite  character. 

Leguminosœ.—Âjao^ih0r  gronp  of  liaaas  pcemnting  some  eKterml 
resemblanoe  to  the  sinnous  Malpighiada,  is  met  with  in  plants  whâdi 
belong  to  this  natural  order  of  the  gênera  Banhinia  and  Sohneila.  In 
the  ISraiils  they  bear  the  name  of  Cipo  d^Eseada,  from  tbeir  resen^ 
blanee  to  a  ladder,  bnt  Jussien  reatricta  this  name  to  the  SchneUa 
macroeiachys  {Mémùire,  p.  118). 

^They  are  diiefly  remarkablê  for  depoatting  their  woody  fibree  on 
two  aides  only  of  the  central  pith,  so  that  their  stema  hare  a  aingular 
flat  tape-like  appearanoe,  pxeeenting  in  section  the  ontline  of  an  elon- 
gate  CD,  the  position  of  the  pith  bdng  at  the  interseotion  of  the  two 
loops.  The  pith,  however,  by  no  means  maintains  its  oentral  position, 
for  aocording  to  the  reseaiohes  of  M.  Netto,  the  growth  of  bianohee 
brings  abont  a  latéral  deposit  of  woody  matter,  sometimes  on  one  aide 
and  sometimes  on  the  other,  so  that  the  pith  soon  becomes  exoentiio. 
The  pith  is  generally  in  the  form  of  a  small  Malteee  oross,  formed  of 
two  nnequal  arms,  the  longeât  of  which  lies  in  the  diieofcioii  of  the 
largest  diameter  of  the  stem. 

There  are  many  other  forme  of  Banhinia,  many  of  whioh  will  be 
found  figured  in  the  standard  works  of  Lindley,  Schleiden,  Bichard, 
Duchartre,  Ao. 

Aristohchiaeeœ. — ^It  is  very  likely  that  this  natural  order  has  repré- 
sentatives amongst  thèse  ropes  ;  at  least  to  it  I  refer  for  the  présent 
two  species  remarkablê  for  their  very  striking  medullary  rays. 

In  both  species  thèse  rays  proceed  from  the  pith  to  the  bark,  in- 
oreasing  in  breadth  and  volume  as  they  recède  from  the  pith,  so  that 
by  the  time  they  reach  the  bark  they  become  of  considérable  thickness. 

In  one  species,  whose  wood  has  a  reddish  tinge,  there  are  abont 
nineteen  or  twenty  of  thèse  magnificent  rays  in  a  stem  exoeeding  half 
an  inch  in  diameter  ;  the  intermediate  spaces  are  filled  up  with  woody 
fibres,  in  which  occur  large  vessels.  In  this  species  secondary  medul- 
lary rays  rarely  make  their  appearanoe.  But  in  the  other  species, 
which  has  a  beautif  ul  cream-coloured  wood  of  the  shade  of  our  com- 
mon  holly,  secondary  and  tertiary  mednllary  rays  make  their  appear- 
anoe, so  thatin  a  stem  three  qoarters  of  an  inch  in  diameter  there 
will  be  as  many  as  thirty  primary  rays,  and  as  many  more  secondary 
rays.  In  this,  the  commoner  species  of  the  two,  the  cortical  System 
is  much  thicker  than  in  the  flrst-mentioned  species.  Both  bear  muc& 
resemblanoe  to  a  wood-section  in  my  cabinet  which  is  oalled  "  New 
Zealand  Pepper,"  a  plant  of  which  I  am  quite  ignorant. 

Ampelideœ, — Gaudichaud  in  his  memoir  ("Becherches,"  plate  xiii.  fig. 
6,  p.  109)  gives  a  figure  of  the  Cissus  hydrophora  as  one  of  the  oom- 
mon  lianas  of  the  Bnudl,  but  I  am  not  sure  whether  it  occurs  amongst 
the  ropes  which  reach  this  country.  It  is  described  by  M.  Netto 
{Annales  des  Sciences,  5th  ser.  Bot.  t.  vi.  p.  320  ;  Comptes  Rendus^ 
tom.  IxiL  p.  1,076),  and  a  short  summaiy  is  worth  transoribing,  as  he 
had  the  advantage  of  studying  the  living  plant. 

In  the  section  of  a  young  stem,  beginning  with  the  bark,  we  hâve 
first  a  suberous  layer,  then  a  thiok  cellular  layer  containîng  very  little 
chlorophyll  ;  and  having  at  the  side  nearest  the  bark  a  mass  of  dotted 
cells  whose  walls  become  very  thick.  On  the  inner  edge  of  this  cel- 
lular layer  we  meet  with  a  number  of  lîberian  bnndles  in  front  of 
some  woody  bnndles  ;  the  latter  are  strikingly  subdivided  by  the  ad- 
jacent parenchyma  into  separate  groupa  so  as  to  cause  it  to  look  more 
like  the  arrangement  generally  seen  in  a  monocotyledonous  plant. 

M.  l^etto  mentions  that  the  structure  of  the  woody  mass  is  even 
more  remarkablê,  since  in  the  place  of  the  ordinaiy  meduUaiy  raya, 
cellular  banda  are  projected  from  the  bark  towards  the  pith  which 
form  cortical  rays.  Another  peculiarity  of  the  woody  part  is  that, 
notwithstanding  it  may  be  two  years  old,  the  woody  fibres  are  so 
loosely  held  together  that  they  readily  detach  themaelvea  from  the 
cellular  tiaaue  in  which  they  are  imbedded.  The  atem  muât  be  afc 
least  three  years  old  before  it  attains  anything  like  consistency  ;  thia 
weakneaa,  as  contrasted  with  other  lianas,  probably  leads  to  its  not 
being  so  freqneutly  used  for  packing  purposea. 

There  ia  one  hiatological  character,  however,  preaented  by  this  liana 
which  will  lead  to  its  identification,  and  that  is  the  abundant  quan- 
tity  of  raphidian  crystals  contained  in  ail  parte  of  the  atem.  M*. 
Netto  describea  the  form  of  theae  cryatala  aa  needle-ahaped,  but 
bifurcate  at  one  extremity — whioh  ia  pecnliar. 

However  abnormal  many  of  the  atems  belonging  to  theae  varions 
ordera  may  become,  and  however  difficult  it  may  be  to  trace  their 
divergency  from  the  normal  atmcture,  there  can  be  no  doubt  that  the 
characteriatic  elementa  of  the  dicotyledonous  stem  are  ail  présent 
during  some  portion  of  their  lives.  Their  nnequal  development  may 
be  brought  abont  either  by  the  vital  energy  of  the  growing  tissoe  oT 
the  batic  being  in  excess  of  that  of  the  wood,  or  vice  versd,  from 
whioh  ciroumstance  will  arise  the  curions  ontlines  presented  by  the 
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relati?6  ditftributloii  of  eaoh  ;  or  elle  it  may  be  prodaeed  hj  a  miMli 
moro  oo|n<nxB  clepoeition  of  woody  lâesae  at  aome  pointe  of  the  eironB- 
ferenoe  than  at  othere,  from  whioh  will  reealt  the  onfiona  fonaui  pce- 
sented  bj  the  Banhiziiaa  and  many  of  the  Malpîghîaoec. 

The  monocotyledonons  division  of  the  Yegetid>le  kîngdom  hae  also 
ita  repTesentatiTea  amongst  theee  ropes.  Then  aie  two  species, 
perhaps  belonging  io  the  gamaoè,  whioh  I  hâve  met  with  ;  bnt  in 
neither  oaee  ia  the  entize  stem  need.  One  speoiee  îs  mnoh  larger  than 
the  other,  their  diameters  being  about  2  in.  and  4  in.  xeepectiTe^  ;  both 
aie  hollow  and  are  divided  into  «tripe  for  use. 

Thexo  axe  many  other  apeciee  fonnd  amongst  theso  ropee  whioh 
belong  to  other  natnral  ordera,  enoh  ae  the  MenispermaoesQ,  Qnetaoe», 
Aaolepiaâaœ»,  &o.  ;  but  onr  knowledge  of  them  is  too  limited  to  aseign 
them  to  their  respective  orders.  Most  of  my  spécimens  hâve  oome 
from  baies  of  Santos  ootton,  and  it  wonld  be  ae  well  to  keep  a  record 
of  the  localities  from  whenoe  they  are  derived.  I  am  very  anziona 
to  get  Bome  from  the  Pacifie  ooast,  where  many  apecies  differing  from 
Braâlian  speoies  mnst  be  fonnd.  Gaadichand  mentions  the  neigh- 
bonrhood  of  Goayaqnil,  in  Ecuador,  ae  being  particnlarly  prolifio  in 
thèse  lianaa. 

I  will  conclade  with  a  notice  of  another  speoies  whioh  was  sent  me 
from  the  liverpool  dooks  by  Mr.  Griffiths,  whose  stmotnre  is  so 
pnzzling  that  I  know  not  whether  to  call  it  dicotyledonons  or  mono- 
ootyledonons.  It  eonaists  of  a  central  spongy  mass  of  woody  tissne 
apparently  withont  medallary  aheath,  pith,  or  mednllaiy  raye,  and 
arranged  in  the  form  of  a  pentagon  formed  of  semioircnlar  lobes,  the 
whole  being  snrronnded  with  what  appears  to  be  liber  whioh  has 
ahrank  away  from  the  rery  thiok  and  hard  external  bark,  so  as  to 
leava  the  woody  oore  isolated  within  it,  The  ocre  consista  of  woody 
fibres,  bnt  half  its  area  is  taken  np  with  wide-monthed  vessels. 

I  may  add  that  the  whole  of  theae  lianaa  fomiah  beantif al  objecta 
for  the  miorosoope. 

Mr.  Forreat  auggested  that  nsefnl  dyes  might  be  obtained  from  the 
plants  desoribed  by  Mr.  Bailey. 

In  reply  to  a  question  from  the  Ber.  Brook  Herford,  Mr.  Bailey 
stated  that  owing  to  a  différence  in  the  stmctnre  and  gênerai  ap- 
peanmoe  of  some  of  the  stems  in  his  possession  he  had  been  led  to 
8asi)eot  that  they  were  aerial  roots  of  some  of  the  plants  he  had  ex- 
hibited  and  desoribed. 


BEISTOL  MICROSCOPICAL  SOCIETY, 

WKi>irx8DAT|  Fbbbuast  16TH.«-Mr.  W.  J.  Fedden,  président,  in  the 
chair.  The  nrinntea  of  the  preoeding  meeting  were  read  and  oon- 
firmed,  and  some  other  business  transaoted.  Mr.  Boper  was  balloted 
for,  and  eleoted  an  honorary  member  of  the  Society.  Mr.  T.  G.  Pon- 
ton, F.Z.S.,  hon.  aecretMy,  then  read  a  paper  "  On  some  pointa  in 
the  Ânatomy  of  Tégenairia  domeêtica"  the  hovue  spider,  eapeoiaUy  in 
refinenoe  to  the  nerroua  and  oironlatory  aystema. 


GLASGOW  PHILOSOPHICAL  SOCIETr. 

(OHUMIGAL  8BCTION.) 

Obdinabt  MsxTiNa,  Januabt  SIst. — Dr. William Wallace,  F.B.S.E., 
TÎoe-president,  in  the  chair. — Mr.  John  Christie,  of  Alexandria  Tnrkey 
Bed  Works,  Bombartonahixe,  read  a  paper  "  On  the  Hiatory  of  Mad- 
der,  the  Varions  Investigations  Belating  to  its  Oharacter  and  Com- 
position, and  the  Proposed  Bonroea  of  Artiftoial  Aliearine.'' — The 
aathor,  with  considérable  détail,  traced  the  history  of  madder^yeing, 
from  its  origin  in  Eaatem  India,  8,000  years  ago,  through  Persia,  to 
Adrianople,  Greece,  Italy,  and  Weetem  Enrope.  The  colonra  were 
firet  obtained  from  Mnigeet  ;  then  came  into  use  the  Turk^  madder- 
root.  This  plant  was  first  grown  in  England  in  1624,  at  whioh  time 
three  qualities  were  known — oropp,  fatt,  and  mill  maddm.  In  the  year 
1798  there  were  only«leven  madder-milla  in  the  whole  of  France, 
wfailenowin  the  department  of  Yanolnae  alone  there  are  nofewer 
than  50  in  opération.  French  madder-root  has  a  peculiar  smell,  and 
a  taste  between  bitter  and  sweet.  Some  kinds,  as  those  of  Alsace  and 
HoDand,  when  mized  with  water  and  allowed  to  stand  for  some  time, 
give  a  thick  jelly  ;  thia  is  not  yielded  to  the  same  extent  by  Avignon 
madder.  If  thia  madder  ia  treated  with  an  acid  it  produces  a  per- 
oeptible  effervescence,  owing  to  the  quantity  of  oaldc  carbonate  whioh 
it  oontains. 

Towards  the  close  of  laat  oentnry,  soientifio  inveatigatora  and  the 
more  intelligent  of  the  dyers  and  printers  were  led  from  varions 
ciroumstancea  to  suppose  that  madder  contained  two  colouring  mat- 
ters,  a  red,  and  what  they  then  called  a  tawny  oolonr.  The  author 
mentioned  the  résulta  of  the  investigations  of  Watt,  Charles  Bartholdi, 
and  Hausmann,  and  stated  that,  in  1828,  M.  T.  Kuhlman  pnblished  a 
complète  approximate  analysis  of  madder.  That  chemist  fonnd  a  red 
colouring  matter,  whioh  he  spedally  aearohed  for,  and  another  matter 
of  a  fawn  oolonr,  which  he  did  not  consider  worthy  of  investigation. 
He  prepared  the  red  colouring  matter  by  ateeping  madder-roota  in 
water  for  twenty-four  hours,  then  boiling  the  waahed  madder  with  a 


fkash  -ipuakity  of  water,  flltering  tho  décoction  hot,  and  then  addiag 
salphnrie  aeid,  when  a  floccnlent  precipitate  of  an  orange  oolonr  was 
pKiodiioed.  He  agaiii  filtered  and  washed  the  precipitate  with  acidn- 
laied  water.  Whai  he  thus  obtained  was  his  matière  colorante  rouge. 
Hiîs  he  porified  by  oBssolving  in  absblnte  aloohol,  to  which  a  email 
qnaatity  of  dry  pidverized  potassium  carbonate  was  added  ;  the  aloohol 
aoquired  an  intense  erimson-red  oolonr.  After  filtering  and  allowing 
the  fflttate  to  evaporate  spontaneonsly,  he  obtained  email  ctystals 
like  fem-leaves,  and  having  the  foUowing  propertios  :  — (1)  Grert 
sdfaibility  in  àlûoliol,  and  imparting  to  it  a  beantiful  red  oolonr  ;  (2) 
sohdnUty  û  water,  the  coloniing  matter  altering  in  the  conoentrated 
solution,  and  being  preoipitated  ;  (3)  the  solubility  in  water  greatly 
faoQitated  by  alkalis  witiiout  any  material  altération  of  the  shade  ; 
(4)  it  is  predpitated  ae  an  orange  oolonr  from  solutions  by  aoids. 

Mr.  Christie  next  referred  to  the  researohes  which  were  made  ou 
Alsace  madder  by  Bobiquet  and  Colin,  fnd  pnblished  in  1826.  Hiose 
ohemists  obtained  two  colouring  sabstanoes,  one  of  them  being  what 
they  considered  no  other  than  the  partionlar  colouring  substance  of 
madder,  and  whioh  they  named  alizarinef  from  the  modem  Greek 
name  for  madder.  The  other  substance  they  considered  to  be  a  modi- 
fication of  alizarine,  and  from  the  colour  which  it  took  when  freed 
from  the  acid  used  to  precipitate  they  called  it  piirpwine.  In  the 
following  year,  by  pursuing  a  somewhat  différent  process,  Gantier  de 
Clauby  and  Persoz  obtained  two  colouring  matters — matière  colorante 
rouge  and  matière  colorante  rose.  Their  distinctive  properties  are 
thus  shown  : — 


Eed. 

Fracture  brilliant. 
Attacked  by  ammonia  warm. 
Caustic  alkalis  give  red  colour. 
Insoluble  in  alum  liquor. 


Bose. 

Fracture  résinons. 
Attacked  by  ammonia  cold. 
Caustic  alkalis  give  purple  colour. 
Freely  soluble  in  alum  liquor. 


In  the  hands  of  the  same  ohemists  madder  yielded,  by  treatment 
with  Bulphuric  acid,  and  subséquent  washing  with  cold  water,  a  prépara- 
tion of  great  tinctorial  power,  which  was  at  first  called  sulphuric 
ca/rhof^  and  aome  time  later  garancine.  The  manufacture  of  thia  aub- 
stance  on  the  large  scale  was  undertaken  by  MM.  Lagier  and  Thomas, 
of  Avignon,  in  1829. 

The  author  gave  a  full  outline  of  the  investigations  whioh  Dr. 
Edward  Schnnck  made  in  1848.  Seven  substances  were  obtained  by 
SchuDck  :  two  colouring  bodies,  two  resins,  a  bitter  substance,  pectio 
acid,  and  a  dark  brown  substance.  One  of  the  colouring  bodies  waa 
alizarine,  to  which  ho  gave  the  formula,  C.^H^oO^  ;  for  the  ether, 
which  he  named ruhiacin,  he  proposed  the  formula ^sa^2a^io'  Pmrsu- 
ing  a  différent  process,  Dr.  Debus,  in  the  same  year,  investigated 
Zmland  madder.  He  called  one  of  the  colouring  bodies  lizaric  acid,  and 
propoaed  for  it  the  formula  C,oHsoOg  ;  and  the  other  he  called  oxylizO" 
rie  add,    Its  composition  was  : — 

Carbon 66*40 

Hydrogen 386 

Oxygen 2974 


lOOCO 


The  last  mentioned  substance  was  obtained  to  the  extent  of  abont 
4  or  5  graine  from  20  Ib.  of  madder. 

Dra.  Wolff  and  Strecker,  pursuing  a  process  very  similar  to  Schnnck's, 
obtained  in  the  year  1850,  both  alisarine  and  purpurine.  The  latter 
they  regarded  as  oxide  of  alizarine.  Their  conclusions  were  sum- 
marized  thus  : — (1)  Madder  oontains  two  colouring  matter — alizarine 
and  purpurine.  (2)  Alizarine  changea  into  purpurine  when  madder 
ia  fermented.  (8)  Alizarine  and  purpurine,  when  oxidized  with  nitrio 
acid,  give  phthalic  acid.  (4)  Chloroni^hthalic  acid  is  chloride  of  aliza- 
rine. 

Accordingto  Strecker,  if  the  formula  of  alizarinebe  taken  aaC  ^  oHgOg, 
and  one  atom  of  chlorine  be  subatituted  for  one  atom  of  hydrogen, 
an  interesting  relationship  is  observable  between  that  componnd  and 
ohloroxynaphthaUc  aoid,  C^oH^ClOg.  The  author  said  it  would  thus 
aeem  likely  that  i^arine,  or  a  body  very  aimilar  to  it,  might  be  pro- 
duoed  from  ohloroxynaphthalio  aoid.  Schûtzenberger  and  Lauth  hâve 
replaœd  the  chlorine  in  that  componnd  by  hydrogen,  but  the  new  body 
had  not  the  properties  of  alizarine,  the  composition  of  whioh,  accord- 
ing  to  Sohûtaenberger,  ia  very  probably  Cg  qH  ^  aO^ .  P.  and  E.  Deponilly , 
by  boiling  chloride  of  ohloroxynaphthalio  acid,  C^oHgClOa.Cl,  with 
solution  <Â  potaah,  and  subséquent  treatment  with  mineval  aoids, 
obtained,  as  a  yellow  orystalline  powder,  a  body  which  sublimed  in 
beautifnl  needles,  and  whose  alumina  sait  is  a  deep  red,  like  the  oolonr 
given  by  madder.  The  iron  sait  is  nearly  blaok,  and  although  it 
resembles  alizarine  in  many  points,  Schûtzenberger  statee  that  trials 
made  at  Mulhouse  to  use  it  had  not  been  satisfactory. 

The  next  point  referred  to  in  the  history  of  alizarine  was  the  fact 
that  Dr.  Anderson,  of  Glasgow,  had  treated  opianio  aoid,  C^^^fi^ 
{mtC^JB.fi^'^-2'E.jO),  with  sulphuric  add,  and  obtained  a  colouring 
matter  which  was  probably  alizarine,  as  it  yielded  ail  the  madder 
eolours  on  alnmina  and  iron  mordante.  According  to  Clarke,  who 
obtained  a  patent  for  the  proceas  in  1861,  artiftoial  aliiarineia  obtained 
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from  dmitronaphthaiiiie,  and  ia  capable  of  yieldlng  ail  tibe  madder 
oolonn.  More  reoently  Profeasor  Boohleder,  of  Pngae,  has  obtained 
besidee  alizarine  and  purpozine,  a  small  quantity  of  a  ooloarin^  matter 
whiob  reaots  rery  like  ohrysophanic  aoid  obtained  from  rhabarb  root. 
'Wben  orystallized  from  absolate  alcobol  it  bas  tbe  compoBÎtion 
CJ4HJ0O4,  and  wben  it  la  distilled  with  powdered  zino  it  yielda 
autbracen,  Cj^Hjq.  Qraebe  and  liebermann  notlœd  tbat  natnral 
alizarine,  by  distillation  witb  powdered  zino,  yielded  a  bydrooarbon, 
whiob,  instead  of  being  napbtbaline,  Cj^^Hg,  as  thoy  expeoted,  prored 
to  bave  tbe  aame  composition  as  Dr.  Anderson,  Bertbelot,  and  otbers 
bad  given  to  antbracen  ;  and,  beliering  tbat  tbis  was  tbe  proper  aonrœ 
to  start  from  in  tbe  préparation  of  artifioial  alizarine,  tbey  aet  to  work 
to  test  tbe  tmtb  of  tbe  opinion.  Tbey  were  so  far  anooeaafnl  tbat 
tbey  obtained  a  prodact  closely  allied  in  many  of  ita  propertiea  to 
tbe  oolonring  matter  of  madder,  and  in  December,  1868,  tbey  obtained 
provisional  protection  for  tbeir  process  in  tbis  country.  Mr.  Christie 
detailed  tbe  process,  stating  tbat  tbe  patentées  obtain  in  tbe  first 
stage  of  tbe  process  antbracbinon,  C,  4Hg0s,  by  tbe  use  of  biobromate 
of  potassinm — 

(Cj4H,o  +  KaCr207  =  Cj%H802  +  2KH0  +  Cr20a). 

In  tbe  second  stage  tbey  convert  tbe  anthracbinon  into  bibro- 
mantbraobinon,  Cj^H^Br^^Og,  a  solid  substance  whicb  is  pnrified  by 
crystallization  from  benzol.  In  the  tbird  stage  tbis  new  componnd 
is  transformed  into  artificial  alizarine  by  treatitig  witb  potasb,  beating 
to  ISO**  or  260°  C.  till  a  deep  bluo  colonr  résulta,  tben  disaolying  in 
water,  filtoring,  and  precipitating  tbe  alizarine  by  acid.  Tbey  obtained 
provisional  protection  for  a  second  patent  last  year. 

Pnrsoing  a  aomewbat  différent  course,  Jnlius  Brônner  and  Herman 
Ontzkow,  of  Frankfort-on-tbe-Maine,  matured  a  process  wbicb  tbey 
patented  in  May,  1869,  and  wbicb,  tbey  state,  yields  two  colonring 
mattera  tbat  can  be  emplojed  for  dyeing  or  printing,  eitber  witb  or 
witbout  mordante.  One  of  tbem  colonrs  alcobol  yellow,  and  tbe  otber 
colonrs  it  red  or  violet. 

Mr.  Cfaristie  completed  bis  bistorical  résumé  by  referring  to  Mr.  W. 
H.  Perkin's  process,  patented  2Gtb  of  Jnne,  1 869,  by  wbicb  artificial 
alizarine  is  obtained  from  anthracene,  by  oxidizing  with  bichromate  of 
potassium  to  prodnce  antbracbinon — a  process  wbich  bas  recently  been 
modified  by  the  use  of  a  new  acid  deri?ed  from  antbracbinon  in  place 
of  bibromanthrachinon. 

Tbe  autbor  tben  referred,  at  considérable  length,  to  expérimenta 
wbicb  be  bad  recently  made  witb  Perkin's  artificial  alizarine,  and  witb 
onc  made  by  a  secret  process  by  MM.  Lncius  &  Co.  of  Hoecbst, 
near  Frankfort.  Amongst  otber  thinga,  be  stated  tbat  wbile  natnral 
alizarine,  prepared  from  tbe  finest  garanoine,  fnsed  at  820°  F.,  and 
was  almost  entirely  snblimed  by  ezposure  to  a  température  of  840°, 
tbe  artificial  alizarine  only  yielded  a  sublimate  wben  tbe  température 
waç  raised  to  420°  F.  There  was  no  fnaion,  and  only  15  per  cent,  of 
tbe  powder  was  snblimed,  even  tbongb  it  waa  kept  at  a  température 
of  450°  for  a  wbole  bour.  No  fusion  enaned,  and  no  furtber  sublimate 
was  produced,  tbougb  tbe  powder  waa  alowly  beated  to  600°,  at  wbicb 
température  it  was  kept  exposed  for  aome  time.  Mr.  Christie  sbowed 
to  the  membera  an  interesting  experiment  to  demonstrate  tbe  tmtb  of 
bis  opinion  tbat  artificial  and  natnral  alizarine  are  not  identical.  He 
placod  Bwatobea  of  dyed  clotb  in  oaustic  soda  solution  (80  grains  to  tbe 
gallon  of  water).  Those  dyed  witb  the  artificial  alizarine  of  Perkin 
and  LuciuB  &  Co.,  in  a  short  time  threw  off  a  deep  orimaon  colonr, 
wbicb  rose  to  tbe  aurfaoe  of  tbe  clotb,  and,  flowing  down  tbe  awatcb, 
f ell  in  atreaka  througb  tbe  alkaline  liquor  ;  wbile  thoae  dyed  witb  na- 
tural  alizarine  and  with  garanoine  threw  off  no  colonr  to  affect  tbe 
aoda  aolution.  He  bad  fonnd  tbat  aelected  oryatala  of  artificial  aliza- 
rine bad  only  one-half  the  tinctoirial  power  of  tbe  natural  product. 
He  conclnded  by  aaying  that,  from  tbe  several  expérimenta  whicb  be 
bad  made,  bia  opinion  waa  that,  altbougb  the  aubstance  now  aold  as 
artifioial  alizarine  may  be  tho  beat  attempt  to  produoe  tbe  alizarine  of 
madder  by  cbemioal  meana,  in  ita  présent  atate  it  ia  far  from  being 
identical  with  it. 

A  Tery  animated  diaonaaion  followed,  in  wbich  Meaars.  Anderaon, 
Hogg,  J.  W.  Young,  Smith,  Paterson,  and  the  chairman  took  part. 

Mr.  Hogg  strongly  oombated  the  opinion  that  tbe  two  products  are 
not  identical.  He  qnestioned  tbe  abaolute  purity  of  Mr.  Chriatie*a 
artificial  alizarine,  and  aaid  that,  nnleaa  it  wea  not  only  anblimed,  but 
aeveral  times  re-crystallized  from  alcobol,  it  woald  be  impure  ;  and, 
furtber,  tbat  the  coloration  imparted  to  tbe  alkaline  liquor  waa 
doubtless  due  to  the  présence  of  another  colonring  matter  wbicb  ia 
known  to  be  preaent  in  ordinary  commercial  artificial  alizarine.  He 
aiso  stated  that  mordanted  clotb  dyed  witb  pure  artifioial  alizarine 
stands  soaping  better  than  tbat  dyed  with  garanoine  :  tbat  waa  tbe 
testimony  of  many  persons  wbo  bad  worked  with  tbe  oolour. 

Mr.  J.  W.  Toung  said  that  he  bad  found  tbat  clotb  prepared  witb 
the  artificial  alizarine  wonld  stand  even  boiling  witb  aoap. 

Mr.  Smith  atated  that  he  oonaidered  tbat  be  bad  eatabUahed  tbe 
identity  of  tbe  crystals  of  the  two  products  by  microscopio  examina- 
tion. 

In  proposing  a  Tote  of  thanka  to  Mr.  Chriatie,  the  chairman  referred 
to  tbe  bigbly  intereating  nature  of  tbç  inqniry,  and  oomplimentedthat  , 


gentleman  npon  tbe  extensiye  reaeanshea  in  wbiob  be  bad  been  e&- 
gaged,  aa  ahown  by  bia  very  elaborate  paper.  Tbe  propoaal  waa  moat 
beartily  agreed  to. 


FOREIGN  ACADEMIES. 


THE  FBENCH  ACAPEMY. 

Pabis,  Fbbbuabt  14rrH. — ^Tbe  oorrespondenoe  was  pxeaented  by 
M.  E.  de  Beanmont.  It  contatned  a  note  by  M.  de  Lnca,  entitled 
Chemical  and  llierapeutioal  Beaearobea  on  tbe  Thermal  Water  of 
tbe  Solfatara  of  Pozznoli.  In  a  preoeding  oommnnioation,  made  to 
tbe  Aoademy  in  November,  1868,  tbe  anthor  bad  atated  bia  anapidona 
tbat  tbia  water  owed  ita  tberapeutio  powera  to  tbe  preaenoe  of  aome 
aubstance  tbat  bad  bitberto  escaped  détection.  He  ia  now  able  to 
aaaert,  aa  tbe  reanlt  of  bia  expérimenta,  tbe  preaenoe  of  araenio  in 
tbia  tbermo-mineral  water.  For  ita  détection  Marab'a  apparatna  waa 
employed,  witb  the  modification  made  by  Thenard,  of  baring  a  dean 
apiral  of  copper  wire  in  tbe  tube,  to  receire  tbe  araenical  depoait. 
The  water  containa  alao  free  aulpburic  aoid,  and  membera  of  tbe  alnm 
family. 

General  Morin  read  a  report  on  tbe  worka  of  M.  Treaoa  relating 
to  tbe  flowing  of  aolida,  in  the  name  of  a  oommiaaion  formed  of  MM. 
Combea,  De  St.  Venant,  and  Morin. 

M.  de  St.  Venant  next  read  a  report  on  tbe  mémoire  by  M.  F.  Lucas 
on  the  equilibrinm  of  atoma,  in  wbicb,  starting  from  certain  hypo- 
thèses not  in  aocordance  with  tbe  known  propertiea  of  bodiee,  be 
arrirea  at  reanlta  whiob  are  not  witbout  intereat. 

M.  Bouley  preaented,  in  the  name  of  M.  André  Samaon,  a  book  on 
tbe  hygiène  of  animala.  Tbia  book  ia  aaid  to  be  written  from  an 
entirely  novel  point  of  view.  Tbe  anthor  baa  devoted  bia  attention 
not  80  mucb  to  tbe  meana  of  preaerving  the  bealtb  of  animala,  as  to 
tbe  meana  of  rendering  tbem  aonnd  or  diaeaaed  in  tbe  way,  and  to 
tbe  extent  deaired,  for  tbe  greater  profit  of  tbe  proprietor.  In  writing 
it,  therefore,  tbe  rearer  baa  been  oonaidered,  and  not  tbe  animala 
themaeWes. 

M.  Milne-Edwards  announced  tbat  a  rare  ooUection  of  mammala 
and  birds  bad  been  sent  to  tbe  muséum  by  the  Abbé  David,  from  tbe 
eastem  part  of  Tbibet,  a  district  not  bitberto  explored  by  natnraliata. 
Tbe  animale  in  the  collection  are  being  examined  in  tbe  muaeum. 

M.  Clande  Bernard  preaented  a  note  by  M.  P.  Bert  on  the  action 
of  green  ligbt  on  tbe  aenaitive  plant.  After  aome  time  tbia  ligbt 
oanaea  tbe  effeots  of  darkness  npon  tbe  plant,  first  deprinng  it  of  its 
sensibility,  and  tben  killing  it. 

M.  Zalewski  read  a  short  note  on  a  galvanio  pile  witb  three  Uqnids. 
The  f  oUowing  aie  its  éléments  :— oarbon,  nitrio  aoid,  first  porons  oeil, 
anlpburio  aoid,  aeoond  porons  ressel,  ammonium  obloride,  and  sino. 
Tbe  inventer  oonsiders  batteries  tbns  arranged  to  be,  in  spite  of  tbeir 
oomplexity,  more  conrenient  for  nse  wben  large  qoantities  of  eieo- 
tridty  are  reqnired  witb  regolarity  than  otber  forms. 

M.  Combea  preaented,  in  tbe  name  of  tiie  Abbé  Moigno,  the  trans- 
lation of  Profeaaor  Tait'a  work  on  tbe  dynamio  theory  of  beat. 


SOCIÉTÉ  PHILOMATHIQUE  OF  PABIS. 

Paris,  Januabt  22nd. — At  tbia  meeting  M.  Flye  Saint  IjOurie,  pre- 
aented a  paper  on  tbe  poatnlate  of  Euclid.  Euolid'a  axiom  (XH.)  abont 
parallel  linea,  tbongb  joat  as  évident  aa  tbe  otbers,  oan  yet  be  denied 
witbout  tbe  denialoarryinganytbing  witb  it  oontraiy  to  oor  oonoeptionB. 
Tbis  snffioes  to  explaùi  the  f  reqnenoy  of  researobes  on  the  theory  off 
paralléla,  but  it  remains  to  be  explained  why  so  many  efforts  bave 
proved  frnitless,  and  to  be  seen  whether  or  not  it  is  possible  to  sur* 
monnt  the  diffionlty  througb  wbiob  tbey  bave  f  ailed.  Tbis  problem  the 
autbor  set  bimself  to  solve,  and  be  believes  be  bas  saooeeded  in 
doing  so. 

THE  KOTAL  ACADEMT  OF  BELGIUM. 

DscEXBKB  4TH.-*At  tbis  meeting  wbiob  we  partly  zeported  last  week 
the  following  papera  were  alao  read  : — 

Prof  essor  Pérard,  of  Liège,  read  a  note  on  a  modification  of  Naim'a 
electrical  machine,  wbich  gives  mncb  stronger  sparks,  and  produoos 
mucb  more  powerful  effeots,  than  oan  be  obtained  witb  the  ordinary 
machine.  The  modification  oonsists  in  snspending  a  Iieyden  jar 
from  eachof  tbe  oondnctors  of  tbe  maobine,  and  conneoting  the  onter 
ooatings  of  the  two  jars  by  a  ohain.  Tbe  permanent  and  complète 
neutralization  of  tbe  two  ooatings  thos  united  gives  great  energy  to 
tbe  condensation.  By  employing  jars  160  millimètres  bigh,  and  90  in 
diameter  M.  Pérard  bas  ancoeeded  in  pieroing  a  plate  of  glaaa  6  milli- 
mètres tbick,  altbongh  tbe  glaaa  oylinder  of  the  machine  waa  only  50 
millimètres  in  diameter,  and  tbe  cusbion  380  long.  In  its  ordinary 
state  tbis  machine  gives  a  apark  wbich  paases  between  the  extremities 
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of  the  bcanohes  aoross  a  spam  ot  45  millimètrea  ;  bat  when  the  jara 
are  plaœd  as  deaoribed,  tho  spark  oooun  miioh  lésa  Creqnently,  and  is 
mnoh  looder  and  more  TiTid,  and  oan  be  obtained  100  millimétrée  long, 
or  eren  170  when  the  atmoepherio  eonditione  are  fayonrable.  ThUi 
epark  bas  not  the  oontinnity  of  that  of  Holti'e  maohine  or  B||hm- 
korlTa  ooil,  but  it  is  mooh  more  powexfal  than  the  first,  and  may  be 
eompazed  to  that  of  a  large  ooil  for  amplitude  and  briUianey.  The 
detonsAion  of  the  spark  170  millimHreslong  is  as  loud  as  that  of  the 
spontaneous  disoharge  of  a  battery  of  six  Leyden  jars. 

M.  Louis  Henry  oommunioated  the  seoond  and  third  parts  of  his 
researohes  on  the  ethereal  derivatiTes  of  polyatomic  aoids  and  aloohols. 
The  seoond  part  consiste  of  a  oontinnation  of  the  gênerai  considéra- 
tions of  thephenoUo  ethereal  oombinationa,  and  a  desoription  of  anisio 
nitxila  and  ite  mononitro-derivatiTe.  The  third  part  treato  of  the 
ethereal  derivatiTes  of  phenylio  phénol,  monoohlorinated  methylio 
phenolf  aod  monoohlorinated  ethylio  phencÂ.  Thèse  ohlorinated  bodiee 
are  obtained  by  the  aotion  of  pentachloride  of  phosphoros  on  the  re- 
speotiTe  phencdio  ether  ;  in  the  réaction,  the  pentachloride  behaTcs  as 
if  it  were  a  mixture  of  free  chlorine  and  phosphoros  trichloride. 


THE  TIENNA  ACAPEMT. 


YiXNNA,  Januabt  22nd. — ^The  Aoademy  leamed  from  the  Govern- 
ment, by  lettor,  dated  January  llth,  that  the  Frenoh  Goyemment 
hare  deoided  on  summoning  an  International  Comuûssion  to  Piaris  to 
prépaie  from  the  standard  màtre  in  the  ArohiTes  of  the  Freoch  empire 
a  legally  anthoriaed  oopy,  and  particulariy  to  take  part  in  ail  expéri- 
menta aod  déterminations  whioh  may  be  reqnisite  to  place  beyond 
doubt  the  aoouraoy  of  the  copies  of  the  standiurd  measure  existing  in 
the  Arohires. 

The  Frenoh  Ooremment  haye  inyited  the  Austrian  Goyemment  to 
allow  itself  to  be  vpresented  at  this  International  Commission  by  a 
Bcientiflo  deputation.  The  Goyemment  therefore  inyited  the  Aoademy 
to  ohooee  one  of  ito  members  to  take  part,  in  the  name  of  the  Goyem- 
ment, in  tiie  work  of  this  Intematioual  Comnûasion,  in  co^junctiou 
with  Professer  Br.  Joseph  Herr  and  the  representatiyes  chosen  by 
Hungaiy. 

The  Goyemment  alK>  sent  in,  with  a  note  dated  January  17th,  a 
spécimen  of  a  nautical  instrument,  "  Correttore  délie  Corse,"  inyented 
by  Nayy-Inspector  Cari  Zamara,  for  making  corrections  in  the  course 
and  the  aximuthing  for  the  déviation  of  the  oompass. 

Herr  Haidinger  presented  a  note  by  Professor  G.  Hinrichs,  of  lowa, 
on  the  structure  of  quarts .  An  atom  of  quartz  is  regarded  as  oonsisting 
of  one  atom  of  rilidum  and  two  atome  of  oxygen,  triangularly  ar- 
ranged,  and  thus  giving  riae  to  the  equiangular  tlûee  aod  six-sided 
arrangements  in  the  crystals. 

Pïofessor  £.  liaoh  sent  in  a  research  on  the  vibrations  of  stretched 
cords,  carried  ont  in  the  physioal  laboratory  of  the  University  of 
Pmgue  by  Herr  Clemeas  Keumann.  The  authorhas  observed,  by 
very  différent  and  partly  very  i^TigniMP  méthode,  both  the  movement 
of  partioular  pointe  in  the  strings  and  also  the  movemente  of  the  entire 
strings. 

Dr.  Bonë  presented  a  geographico-geognostic  map  of  the  Valley  of 
Sutehesa,  remarkable  for  ite  nairow  passes,  numerous  dolomite  peaks, 
and  high  mountain  ridges,  through  which  lies  the  direct  way  trom 
Fotsoha  to  the  table-land  of  Gatsko,  in  the  Herzegovina. 

Dr.  Friedlowski  presented  a  memoir  on  three  forme  of  enlargement 
of  the  cazpal  and  tarsal  boues  in  man. 

Professor  F.  Simony  presented  a  comparative  view  of  the  tempera* 
tnre  relations  of  the  HaUstatter  Lake,  Gmunder  Lake,  and  the  two 
Langbath  lakes,  in  whioh  he  had  takeu  the  températures  at  ail  depths 
at  the  same  période  of  theyears  1868  and  1869,  with  the  view  to  make 
ont  the  extent  of  the  influence  of  the  différent  dimatic  charaoters  of 
theee  two  years  on  the  température  of  lakes. 

Dr.  J.  Hann  presented  a  memoir  on  the  diminution  of  température 
with  the  heii^t  of  the  earth's  surface. 


BOTAL  INSTITUTION  OF  LOHBABDT. 

MiULK,  Dbcxxbib  28bd.— In  the  absence  of  the  président,  Signor 
BrioeoÛ,  through  indisposition,  Signor  CastigUoni  presided. 

Dr.  P.  G.  Maggi  read  a  paper  on  a  Portugueee  translation  inverse 
of  the  Owuscdemmo  Liberata,  by  Sefior  Bamos  Coelho,  snbmitted  to  the 
Institittîon  by  the  author. 

Acoording  to  the  régulations  of  article  XY.  of  the  bye-laws,  Pto- 
foaaor  Carlo  Canteni  explained  some  of  tbe  resuite  of  his  studios  on 
hunan  intelligence,  and  commenced  by  disoussing  at  this  meeting 
tha  diveni^  between  the  perceptive  faculties  of  man  and  those  of 


Ptaf essor  Giovaoni  Cantoni  read  a  short  note  on  the  efRoiency  of 
s  modification  of  the  friotional  electrical  machine. 

"With  afew  brief  statemente  Professor  B.  Crivelli  presented  a  wotk, 
in  tho  samee  of  Professor  Leopoldo  Maggi  and  hiniself ,  whioh  they 
had  oairied  ont  together,  on  the  cooespondence  between  tho  breadthof 


the  Vibrio-haeilhis  and  the  diameter  of  the  morphological  déments 
from  which  th^  are  derived. 

Dr.  Lombroso,  in  connection  with  his  paper  read  at  the  last  meet- 
ing,* exhibited  samples  of  flour  and  bread  prepared  in  a  new  way,  and 
sndi  that  they  could  be  kept  for  a  f ortnight  without  f  car  of  thdr 
tumiug  bad  and  becoming  mouldy.  He  then  made  a  communication 
on  the  eymptomatology  of  pellagra. 

Af  ter  transaoting  some  of  the  internai  affisirs  of  the  Institution  the 
meeting  rose. 


NOTES  AND  MEMORANDA. 


i«**< 


The  Utilisation  of  Sewage  and  the  British  Association.— At 
a  meeting  of  the  committee  of  the  BnUah  Association  on  the  Treat- 
ment  and  Utilisation  of  Sewage,  *  at  which  there  were  présent 
B.  B.  Grantham,  Esq.,  CE.,  F.G.S.  (in  the  chair)  ;  Professor  Mar- 
shall, F.B.S.,  J.  Thomhill  Harrison,  Esq.,  CE.,  J.  Bailey  Denton, 
Esq.,  CE.,  F.G.S.  ;  W.  Hope,  Esq.,  Y.C,  and  Professor  Wanklyn, 
F.CS.  ;  the  honorary  seoretary  presented  the  list  of  subsoriptions 
from  the  varions  towns  oontribnting  towards  the  expense  of  a  prao- 
tical  and  comprdiendve  inquiry  into  the  treatment  and  utilization  of 
sewage.  He  reported  that  he  had  addressed  the  ciroular  to  668 
Corporations  and  Boards  of  Health,  and  recdved  replies  from  245. 
The  following  towns  subscribed  the  snms  placed  opposite  their 
names: — Mancheeter,  JBIOO;  Halifax  and  Plymouth,  JBSO  each;  Bath, 
Cardiff,  Exeter,  Gkeenock,  Hanley,  and  Ipswioh,  JB21  each  ;  Oxford, 
JB15.  158.  ;  Bnrslem,  Cambridge,  Coventry,  Devonport,  Dewsbury, 
Doncaster,  Durham,  Gloucester,  Hereford,  Eeighley,  Longton, 
Maodesfield,  Maidstone,  Paisley,  Beading,  Shrewsbury,  Torquay, 
Wakefield,  West  Derby,  and  West  Hartlepool,  jeiO.  10s.  each  ;  Derby, 
Kendal,  and  Todmorden,  ^10  each  ;  Windsor,  J67.  78.  ;  Abergavenny, 
Abingdon,  Balsall  Heath,  Bradford,  Bridport,  Bromley,  Carlide, 
Cheshunt,  Cottiugham,  Dartford,  Daventry,  Eastboume,  Bly,  Enfleld, 
Eton,  Fenton,  iSrome,  Gkûnsboro',  Guildford,  Harbome,  Hertford, 
Lichfidd,  Loath,  Malvem,  Newport  (Hante),  Northam,  Pennington, 
and  Westleigh,  Pensance,  Bip^y,  Basholme,  Sheemess,  Stoke-on- 
Trent,  Swaffham,  Tozteth  Park,  Walker,  Walton^n-the-Hill,  Water- 
loo, Wavertree,  WeUingborough,  and  Weymouth,  £5. 5s.  each  ;  Crewe, 
Ormskirk,  Ware,  and  Wells,  £b  each  ;  littlehampton,  AS,  Ss.  ; 
Atherton  and  Stretford  (Lancashire),  JB2.  2s.  each.  The  subsorip- 
tions amount  to  JB786,  exdunve  of  the  JB50  given  by  the  British 
Association.  Of  those  towns  and  districts  whioh  replied  to  the  oiroular 
and  did  not  contribute,  25  deferred  their  décision  for  condderation,  and 
23  merely  acknowledged  the  reodpt  of  the  application  without  any 
intimation  as  to  their  intentions,  while  the  remainder,  amounting  to 
116,  refused  on  varions  grounds,  some  beoause  they  thonght  the  in- 
quiry ought  to  be  oonducted  at  the  expense  of  the  oountry  generally, 
and  some  beoause,  though  they  approved  of  the  inquiry,  they  were 
toc  poor  to  contribute.  Others  also  approving  of  the  inqoiry  came  to 
the  concludon  that  they  had  no  légal  authority  for  contribnting,  while 
there  were  three  only  that  disapproved  of  the  inquiry.  A  féw  deoîined  on 
the  ground  that  sewerage  works  already  existed  in  their  districte  with 
arrangemente  for  the  utilisation  of  the  sewage.  418  towns  and  dis- 
tricte made  no  response  at  ail.  The  Metropolitan  Board  of  Works 
dedined  to  contribute  on  the  ground  that  the  Act  of  Parliameot,  nnder 
which  it  was  constitoted  the  representetive  body  of  a  population 
equalling  one-sixth  of  that  of  the  entire  oountry,  does  not  contom- 
plate  snoh  a  use  of  ratepayers'  money.  The  Committee,  after  a  care- 
fol  considération  of  the  matter,  was  of  opinion  that  the  amount 
already  subscribed  was  sufficient  to  jnstify  the  commencement  of  the 
inquiry,  but  that  unless  a  larger  number  of  places  joined  in  contri- 
buting,  the  inquiry  would  not  be  suffidently  extended.  It  was  there- 
fore determined  first  to  forward  to  eveiy  town  and  district,  subscrib- 
ing  or  not,  the  list  of  subscriptions  witii  this  stetement  of  the  inten- 
tions and  views  of  the  committee,  and,  secondly,  to  reqnest  the 
authorities  of  the  subsoribing  towns  to  steto  the  nature  of  the  diffi- 
cnlties  under  which  they  severally  Buffor. 

Patent  "Watorproof  "Washable  Faper-hangings.«-Every  one 
knows  how  cosUy  are  handsome  wall  papers,  how  eadly  soiled,  how 
imposdble  to  oleanse,  and  how  readily  deetroyed  bydîunp.  Thèse 
objectiouB,  however,  are  ail  obviated  by  a  moat  ingénions  invention, 
termed  the  Oleo  Charta,  of  Messrs.  Lee  &  Co.  A  sample  of  thèse,  sent 
us  by  the  manufacturârs,  has  been  snbmitted  to  examination,  and 
with  the  beat  resuite.  The  pattems,  which  were  of  great  delicaoy  and 
beauty,  were  snbmitted  to  the  influence  of  soap  and  water,  with  no 
other  effect  than  to  remove  some  dnst  éteins  which  had  been  allowed 
to  mark  them.  The  great  advantage  of  thèse  new  paperhangings  il 
that,  beeides  their  sanitary  qualities  (keeping  ont  damp  and  preventing 
the  partides  of  oolouring  matter  from  getting  into  aie  air)  they  can 
be  regularly  washed  dean  when  occasion  demanda.  We  oommend 
them  to  tho  favourable  atteution  of  our  house-improving  readers. 

^  Ses  Scnvntio  Oranov*  to1«  iii«  p.  188. 


SOIBNTIFIC  OPINION. 


Artifloùd  KiiBoliwBwer.— The  Kennioa  alooliolia  fluid  ef  tbia  nuw 
oiraa  its  fiavanr  to  ths  prsHeiiae  of  a.  lotall  qoantitr  of  hjdXMyuuo 
Mid  «Bd  etharaal  oil  of  bibtor  klmondi  (hjdrâiet  of  b«DiC9l).  The 
■othoi  euggesta  Uwt,  when  a  oertaiu  qiuiilitr  o(  tha  70BBg  lâarm  of 
the  peaoh-tiee  (a  bandfal  û  mueed)  ia  beaton  ap  in  a  poneUia  morUr, 
nexï  digealad  with  4  litrea  of  water  doiing  two  daja,  and  thia  airt— > 
added  to  2  litres  of  strong  BJoohol  (94  pgc  oent.),  awl  tabnittod  to 
^ttUation,  and  the  diatiUale  diJoteil  with  water  to  a  abaiiKth  ol  60 
p«r  eent.  olaohol,  a  flnid  îe  obtained  fnllj  eqnal  in  tute  aad  amm»  to 
the  beat  Swisg  kimihnaawi  mads  fiom  oheniea  bnûled  ap  nith  the 
stonee  and  keraels  the;  nontain.  The  anthor  oaationi  agùnet  th» 
drinking  ot  too  large  qaaotitiea  of  ihia  liqnor  ;  and  ao  he  may,  dnoe 
oaaes  of  aooidental  poiaoning'  with  thia  and  ■ïmi^nr  aloohoUo  liqoorfl 
(Penico  amoQg  the  namber)  are  bj  no  meana  rare, — Pharmacevtische 
Zeitêckrift/ùr  Russlaiid,  throngh  Chemical  Neiai. 

A  OorraapondeDt  of  tha  rimes  makaa  ont  the  aotnal  Talna  of  ODc 
bronia  ooina  ta  be  abont  one-fobrth  of  that  at  whioh  thay  are  oonent. 


SCIENTIFIC   DIARY. 


WKDNBaDAY,  February  28rd. 

Society  of  Arts,  8  p.m.     "  On  Economy  in  the  Use  of  Fual  for 
Purpown,"  bj  Capt.  Douglas  Gnltou,  C.  B. 

Oeologioftl  Society,  8  p.  ED. 

Britifth  Archsological ._ 

Bavai  Society  of  Literatute, 

Balfasl  Natural  Hiatory  and  Philoiophical  Society,  and  the  Naturalirta' 
Field  Club,  joint  meetiiie,  8  p.m.  A  lecture  "  On  the  Continuity  of 
tbe  Liquid  and  Uassoua  Stutes  of  MaCtor,"  by  Dr.  Andrem,  F.RS. 

TBURSDAY.  24th. 


10  p.™.  "Oq  certain  Licliem,"  by  Dr.  Stenbouao,  F.R.S. 
ccosaiie  Action  of  Sodium  and  lodids  of  Ethyl  upou 
,"by  Dr.^Fnmltland,  F._R.3.j  iind  R  F.  Dugpa. 


Royal  Sofflety,  8. 

"On  tbo  Si 

AcoUe  Elher,"  bj  Ur.  Frankland,  F.K.S.,  iind  B.  F.  Dupi 
Society  ot  Antiouana»,   8.30  p.m.      "On  tbe  Guilda  at  Wymondbam, 

Nwfolk,"  l>y  G.  A.  CarttBw,  Eaq.,  P.S.A. 
Zoological  Society,  8.30  p.m.     "  On  Uie  ClauiacatioDof  the  Capltonid»," 

by  Meum.  lianbalt.    "  On  the  Wbite  Wag-taUa  of  China,"  by  Mr. 

B.  Swiohoe.     "On  tbe  Deet  LiTing  in  the  Society'i  Henageû'  by 

Hr.  Solatar. 
LondoQ  Inatitullon,  7.30  p.m. 
PbiloBophical  Club,  G  p.m. 
Newcaatle  Chemical  Society,  7.30  p.m. 
Boya)  Institution.  3  p.m.     "Cttemiitry  <rf  Vegotable  Products,"  by  Frof, 

Odling,  F.R.8.  '  -^  •-■       J 

.FRIDAY,  3fitta. 


Boyal  Institution,  8 


"Tbe  Ocdnauoe  Surce;  of  Sicoi,"  by  Capt. 


SATURDAY,  mb. 

I  of  Religion,"  by  Prof.  Uaz  HUUer. 
MONDAY,  Mth. 
Prof.  Quy'i  Lectures. 

Societyofîrilirii  Architects,  8  p.m. 

Itutjtute  of  Antuaiiea,  7  p.m.     "  On  tbe  Proper  Hethod  of  Loading  th( 

Premiuma  required  for  the  Oract  of  Life  ADauitiea  and 

by  Mr.  W.  M.  Hakahara. 
LondoD  Institution, 

1  the  Gaology  uf 


King's  Collège,  8  p.m 


Torquay  Natural  History  Sooiety,  noon. 
Dofonshiro,  by  W.  Pengslly,  F.R.S. 


TUESDAY,  Maroh  let. 


S.30  p.m.    AnnÏToraary  meeting. 


Anthropologlcal  Society,  8  p.m.    "The  Circassinn  aiaree  and  tbe  Sollan'a 

Harom/'  by  Major  Fredt  

Syro-Eçyplian  Sooiety,  7.80 


«âeriolc  Millingeo,  F.R.O.S. 


Dr.  B.  W.  Riehirdson'a  Lecture»,  5  p.m. 

Royal  Institution,  3  p.m.     "  Plant  Life,"  by  Dr.  Uaaters. 

W£DNE9DAY,  Sod 
Bodety  of  Arts,  8  p.m.    "On  Tramways  in  Streeta,"  by  W.  Bridgea 

Adams,  Eaq. 
Phannaoeutioal  Society,  8  p.m. 
Ob«(«trioal  Society,  S  p.m 
Yorksbire  Naturalists  CIud,  s  p.m.     "i 

ings,"  by  W.  PAMter»  M.D.,  F.C8. 


"  On  ihe  reeent  P«^>  Se»  Dredg- 


FiBRDAJiP  AMD  CaoKEDAkP.— " B.  T."  and  "R  H."— See  ourleading 
article.  We  dissent  bom  yonr  liew  of  the  matter.  Tbe  dongen  are  in 
great  bnik  due  to  mechanical  causes.  Nerertbdeaa,  w<  ahall  ic  a  apirit  of 
laimets  be  most  happy  to  insart  yoor  letter. 

Bbitish  AssocunoH  *ïi>  SïWiOB.— "G."  is  thanked.  Hewill  sae 
bow  <re  bave  dealt  witb  tbe  maner. 

ErxccBB  moHO  AniuaU. — "R.  H.  H."~'nie  letter  appean.  We 
bave  had  seTarsl  others  cuite  confirmatory  of  tbe  facts  «iprêaaed  in  tlie 
flrat  commanication  on  tha  aul^ect. 

Tmt  Plabet  Juktkr.— "  W.  F.  D."— Many  thanks.  Sbonld  tba  o«- 
ea^u  arise,  we  shall  communicate  with  jou.  Tha  note  in  question 
reached  us  safely,  and  appeart. 

THESun'eSHiiiowpATH,— "J.  C."— Vearaniuchobliged.  Reached 
us  juat  in  time.     Tbe  person  referred  to  is  improring. 

VolcaHo-Fibh. — "0.  P.  3."  il  thanlied  forhia  interesting  «nunnnica- 
tion.  We  quite  agréa  witb  bim  as  to  the  phenomenoa  and  liawa  Tbo 
■enaational  Is  always  more  aMraetiTe  ttian  the  more  eober  faot.  It  ia 
•itreordinary  In  thaae  daya  ot  st.. 
maBensa  psrâwlaB  tha  wiitiaga  of  ac 

NlWCASTLK  PbILOHOFHICAL  SoOIEtT.^ 


pressure  on  dot  oolnmns  pre*eBla  tl 
tion  ia  therefore  unneeded. 


BuLL>rnr  DK  l'Acad<iiii  Di  St.  P^TKamouiio.— If.  L.  Voaalaheutiljr 
thanlud.     Tha  nambera  hâve  not,  however,  yet  reaohed  ua. 

Hazk  aiid  Dcst. — "  c.  J.  R"  Yonr  friand's  letter  ia  Dot  snitad  to  our 
pages.  Tho  idsa  of  (he  dost  balng  deeoDipoaed  air  ia  teiribly  abaurd.  It 
consista  of  a  faw  orgsoiaed  germa,  aad  of  tbe  dlbrU  of  tbe  objeets  wbloh 

Newcabtlb  Cheuical  Sociity.— "A.  F.  M."— We  baToreoeiTod  tlio 
inipoasihia  le  reproduco 
t  ^poors  io  procf ,  aad 


tbrae  reporte.    We  uaed  not  say  that  it  would  1m  inipoasihia  le  repn 
them  aJl,     Could  yoa  not  seud  ua  eoch  report  aa  it  ^poors  io  procf, 
by  atriking  out  uoimportant  parla,  thus  aupplf  ua  with  a  reaâable  and 
usofui  abstract  I     The  diffloulty  is  lery  grcat  when  thrown  on  editorial 


HEHiFTEHonH  InucTB. — T17  thc  colums  In  tbe  Bar  S 

lublished  a  (ew  jùot  aso.    Iftiot  succetafol,  conault  tbe  i 

lological  Sooiety  of  London. 


Meteoroloot  of  thï  Mobth.— "F.  B.  r,"~Thankafof  Ihoeïplana- 
Uon  klndly  sent. 

Ujstasu  is  SsrowK.—"J.  R.  G."— The  erron  are  not  onrs.  We 
cannot  be  retponsible  for  them.    The  names  ahould  bava  been  as  yon  say, 

Staihiko  Tiucbb.— "U.  J."— Yes.  ThePoncean  isaToi;  excellent 
médium  for  Ihe  purpoee, 


NOTICES, 


HouB  or  Pdbucatioh.— Tbe  Fubtishing  Tnde  ara  lolormed  Uut 
BoiBarma  Omooa  «ill  be  puhlished  at  llid-âag  en  Widnadaf  io 

Bubaeribers  to  Scinraino  Opinion  are  infoimad  that  thay  cao  procun 
of  the  Fubliaben  direct,  or  throug^  thsir  looal  Bookseller,  neat  clcth 
Casoa  fbr  Binding  Volumes  I.  and  Il.of  thia  periodicsl,  pries  2s.  each. 

All  peraoDS  failing  to  obtaiii  a  r^ular  supply  ot  Uiia  journal  tlir(»;gh 
th^  looal  agent  may  innue  ita  prompt  receipt  upon  tbe  day  of  publica- 
tion by  forwarding  their  name  and  addresB  to  tbe  publishera,  at  T»,  Grest 
Queen-street,  togetherwith  a  remittanoe  in  acoordanœ  with  tbe  aubjolDed 
modiâed  scalo  of  sulMoription  (whioh  inoludas  postage),  ni. — 

£.  9.   d. 

One  Year's  SobsCTipWon    0  17    6 

Hait     „  „  0    6    0 

Quarter  „  0    6    0 

Snbaoriptiaiia  bi  aU  caaaa  to  ba  pùd  in  adnoM. 

Thèse  terme  praotieally  aboliab  Qie  obarge  for  pustage,  and  lAosa  el 

our  readers  who  bars  hitherto  been  inoonTenlenoed  In  tbe  spalby  ec 

inattantion  of  their  newaagenta  wiU  hsnoafbrth  be  aare»  tnxdila,  nney- 

auoe,  Md  extia  ooat  In  {woeuring  this  joDnMJi 

Back  NmBEU  or  SciBNTino  Ohnion.— B  is  ïiBm«dbls  to  rsviiBt 
tiio  back  numben  of  SazRTirio  Opinion,  therefore  sobaorUMn  shoud  at 
once  ooilect  their  loose  numbers  and  bind  into  Tolumes.  The  Pnbliab» 
«iU  be  bappy  to  porahMo,  at  iiiU  prise,  «leM  «opta*  «C  No»  S  «ail  H  of 
Volame  I.  of  thia  jounaL 

Tbb  Pdkjshkbs  or  BciEHnrKi  Opinion  «ill  ba  baj^y  to  fc'w^ 
pMpaid  parssl  of  Fi  iiryarhiass,  &a,  to  aoy  asheonbers  >iw  >ill  IstvM* 
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THE  SOHOOL  OF  MINES  AND  THE  NEW  BILL. 

[HE  geologioal  institation  in  Jermyn-street,  which 
is  varioiiBlj  known  as  the  "School  of  Mines" 
and  the  "  Government  School  of  Science,"  was, 
we  belieye,  originally  establîsbcd  in  the  reign,  if 
we  niay  so  speak,  of  Sir  H.  de  la  Bêche.  At  ail 
events,  be  that  as  it  may,  it  is  now,  afber  some  years  existence, 
nnder  the  direction  of  Sir  Boderick  Marchison,  and  is,  in  some 
respects,  if  not  in  ail,  a  flourishing  school.  It  is  maintained  by 
considérable  grants  from  the  State,  and  it,  so  far  as  it  bas  been 
able,  bas  jnstified  the  expenditnre  that  bas  been  made  npon  it. 
So  far  as  the  ability  and  indostry  of  its  staff  are  concerned,  the 
GoTernment  School  of  Science — which  we  believe  bas  the  mis- 
fortune  to  be,  in  some  way  or  other,  connected  with  the  Science 
and  Art  Department — is  behind  no  other  place  of  the  kind  in 
the  kingdom.  Its  muséum,  though  not  of  extravagant  size,  is 
well-arranged  and  exquisitely  lighted,  and  it  con tains  some 
▼ery  valuable  type  collections,  both  mineralogical  and  palsson- 
tological.  Further,  it  bas  a  nnmber  of  Frofessors,  whose  names 
alone  are  gnarantees  of  the  great  value  and  importance  of 
their  services,  and  who,  we  regret  to  add  en  'gaBnani^  are  very 
insnfficiently  paid  for  the  arduons  nature  of  their  duties.  So 
far,  everything  that  can  be  said  of  the  Jermyn-street  school  is 
moet  favourable. 

But,  it  will  be  asked  by  those  who  so  strongly  insist  on 
national  as  distinguished  from  State  éducation,  is  snob  a  school 
wanted  P  and,  if  so,  what  bas  it  done  to  establish  its  raUtm 
ê^être  ?  We  shall  not  pause  to  take  np  the  question  as  to 
wbether  the  State  or  the  nation  should  provide  for  scientifîo 
instruction.  The  problem  is  a  diffioult  one,  one  which  itwould 
take  too  long  just  now  to  discuss,  and  one,  moreover,  on  which 
we  bave  often  expressed  our  opinion.  But,  assuming  that 
Rcientific  instruction  is  valuable  to  the  country,  and  that  the 
fact  is  not  y  et  adequately  recognized  by  the  masses  of  the 
people  to  Induce  them  to  support  soientific  institutions,  and 
that,  for  this  reason,  Government  lends  its  aid  to  establishments 
like  that  in  Jermyn-street,  there  is  still  a  query  to  answer.  What 
bas  ibis  School  done  to  jnstify  its  existence,  to  compensate  the 
State  for  its  cost  P  What  good  bas  it  acbieved  en  rev<mcke 
for  the  money  laid  ont  upon  it  P 

We  are  sorely  afraid  that,  if  such  a  question  were  put  by 
some  reforming  member  of  the  House  of  Gommons,  the  reply 
of  the  autborities  would  be  considered  unsatisfactory.  It  would 
be  thought,  at  least,  as  ail  tbiugs  are  relative,  that  with  a 
population  like  ours,  where  one  in  about  every  twenty-five 
is  reduced  to  pauperism  and  destitution,  a  "Government 
School  of  Science,"  the  results  of  whose  labours  were  so  small 
as  those  of  Jermyn-street,  is  too  much  of  a  Inxury.  Would 
not  so  économie  a  Ghancellor  of  the  Exchequer  as  the  Right 
Hon.  Robert  Lowe  be  of  this  way  of  thinking  P  Indeed,  we  fancy 
that  if  such  a  question  were  gravély  put,  and  that 
the  vénérable  Director  of  the  School  of  Mines  was  com* 
pelled  to  corne  forward  with  the  talents  still  concealed  in 
the  napkin,  our  reformed  Farliament  would  be  apt  to  refer 
to  the  old  parable  of  the  axe  and  the  tree.  Why  do  we 
thînk  thusP  We  think  so  because  we  are  aware  that  the 
attendance  on  the  ordînaiy  lectures  delivered  at  the  School 
in  Jermyn-street  is  so  miserably  small,  when  taken  over  any 
nnmber  of  years,  as  almost  to  warrant  the  absolote  abolition  of 
the  several  chairs.  We  shall  be  very  glad  if  those  who  bave 
the  condnct  of  this  institution  can  show  us  that  we  are  mis- 
informed  ;  for  we  are  the  very  last  in  the  world  who  would 
diioonntenance  State  support  for  Science.  But  if  it  be  true, 
as  we  apprehend  it  is,  that  the  classes  at  Jermyn-street  are 
Bometimes  so  minute  that  they  might  almost  be  counted  on 
one's  fingers,  then  indeed  it  must  be  admitted  that,.  under  the 
existing  plan,  the  lectures  are  practioally,  and  in  proportion  to 


the  outlay,  a  decided  failure.  We  beg  our  readers  to  bear  in 
mind  that  we  by  no  means  urge  that  the  Institution  itself  is 
not  one  which  should  be  maintained  almost  in  its  integrity  ; 
what  we  mean  to  convey  is  that,  if  the  attendance  on 
lectures  is  as  small  as  we  bave  represented  it  to  be,  then 
do  thèse  lectures  cause  an  expenditure  of  time,  money,  and 
brains  totally  disproportionate  to  the  good  results  they  bring 
about. 

Having  for  some  time  weigbed  this  question  well  in  our 
minds,  it  bas  occurred  to  us  that  the  proposed  législation  for 
mines  and  miners,  on  which  we  last  week  commented,  offers  us 
at  once  a  solution  of  the  difficulty  which  an  inquiry  into  the 
présent  condition  of  the  Jermyn-street  School  naturally 
suggests.  The  idea  bas  occurred  to  us,  Why  not  make  the 
School  of  Mines,  as  it  is  sometimes  though  incorrectiy  styled, 
worthy  of  its  name  P  Why  Jiot  make  this  institution  the 
centre  of  a  séries  of  schools,  in  which  the  miners  might  be 
taugbt,  both  scientifically  and  practically,  the  nature  of  their 
work  and  the  means  of  preventing  those  terrible  calamities  to 
which  they  now  seem  so  liable.  It  is,  of  course,  right  that 
this  school  should  recognize  and  examine  the  palaaontology  of 
the  country.  But  it  should  do  more  than  this  ;  and  though 
we  are  quite  aware  that  in  regard  to  mining  statistics  it  bas 
performed  good  work,  we  bave  no  doubt  that  if  it  were  put 
to  such  an  application  as  that  we  hâve  suggested,  it  would  not 
only  be  prospérons  and  successfnl  as  an  institution  for  teaching, 
but  it  would  confer  inconceivable  benefits  on  the  country  at 
large. 

The  change  that  we  bave  proposed  is  by  no  means  a  révolu - 
tionary  one.  It  is  an  altération  that  oould  be  effected  by  the 
addition  of  one  or  two  Frofessorships  to  those  now  existing,  and 
by  some  trivial  altérations  in  the  présent  curriculnm.  ^t  it  is 
a  reform  which  can  only  be  accomplisbed  by  much  energy  and 
persévérance  ;  and  the  time  is  now  at  hand  when  the  effort  may 
be  made.  If  anything  is  to  be  done,  it  must  be  done  in  con- 
nection with  Mr.  Bruce's  Bill,  and  we  are  informed  that  it  is 
intended  to  bring  the  matter  forward  when  the  House  goes  into 
Gommittee  on  this  Bill.  We  believe  that  the  matter  is  even 
now  being  considered  by  very  able  mining  anthorities,  and 
there  is  reason  for  thinking  that  from  thèse  délibérations  some 
wise  measure  will  issue. 


THE  WEEK. 


•••»■ 


SiiiM  openiog  Uiis  departinmit,  w«  Imt*  reeeÎTed  lo  miidi  anbtuice  from 
fritndly  eorretp<mdents  in  diffrrest  parts  of  the  world,  that  wa  ara  lad  to 
b«Uava  tbat  car  rradars  may,  with  varj  littla  tronble  to  thamsalTas,  aid  na 
in  aakiog  **  Tha  Waak  "  a  noat  oomprahansiTa  raaord  of  corraiit  araota  in 
tha  adantiflo  world.  Wa  tharafora  appaal  to  ail  oor  frianda  to  land  ns,  not 
maralT  thair  "aarv/*  bnt  their  handa,  and  to  aand  na  anj  waakly  "  iottiacs" 
of  intarait  ralativa  to  mattara  oaanrrlag  in  thair  naishbonrbood.  "Tha 
•malleat  oontribution"  will  ba  aacaptad,  and,  aerionalr,  tha  briafar  and  mora 
taïaa  tha  notai  ara  tha  battar.  Saaratariaa  of  aoaiatiaa,  natropolitaa  and 
provinci^  librariaos,  cnrators,  Icotnrart,  and  taaohara,  aaj  ail  do  aomathing 
in  thair  tnm. 

|T  the  last  meeting  of  the  Geological  Society,  Professor 
Huxley,  the  Président,  delivered  the  anniversary 
address.  As  we  published  the  address  for  1868  in 
thèse  pages,  it  may  hâve  appeared  étrange  to  our 
readers  that  we  adopted  a  différent  course  on  the  présent  ocoa* 
sion.  The  reason,  bowever,  is  easily  given,  and  is,  so  far  as  we 
are  concerned,  a  satisfactory  one.  We  bave  always  nnderstood 
it  to  be  a  bye-law  of  the  Society  that  none  of  its  papers  or 
addresses  should  appear  in  print  till  they  bave  first been  published 
in  the  journal  of  the  Society,  and  we  believe  tbat  this  rule  bas 
been  very  stringently  carried  ont  for  some  years.  Professor 
Huxley 's  address  in  1868  was  exceptional,  because,  as  we 
apprehend,  it  was  first  printed  by  the  author.  It  was  owing  to 
this  circumstance  that  we  were  enabled  to  lay  it  before  our 
readers  prior  to  its  issue  in  the  Qaarterly  Journal  of  ihe  Geo^ 
logicàl  Society.     The  address  for  the  carrent  year,  bowever, 
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fell  withîn  the  ordinarj  raie,  and  being  of  considérable  length 
is,  we  believe  we  are  correct  in  stating,  to  be  printed  bj  the 
Societj.  XJnder  thèse  ciroamstanoes,  a  désire  to  treat  the 
Societj  with  that  coartesy  and  considération  which  we  hâve  ever 
receiTod  at  the  hands  of  its  secretaries  and  assistant  secretaries, 
saggested  the  improprietj  of  onr  sending  a  reporter  to  the 
anniversary  meeting  to  obtain  per  nefaa  that  which  per  foB 
was  nnattainable.  What  the  reanlt  has  been  some  of  onr 
readers  are  possibly  aware.  We  oan  only  hope  that  "  Yirtne 
is  its  own  reward  !  " 

The  Journal  of  tlie  Socvetij  of  Arts,  whîch  has  lately  mneh 
increased  in  interest,  informa  as  that  the  Acclimatation  Society 
of  Paris  has  awarded  to  Mr.  F.  L.  Simmonds  its  silrer  medal, 
of  the  first  class,  for  his  paper  on  "  Silk  Caltivation  and 
Snppiy/'  read  before  the  Indian  Conférence  of  this  Society  last 
year.  A  silrer  medal  has  been'awarded  to  Mr.  G.  W.  Hart,  of 
Hayling  Island,  for  his  laboars  in  oyster-cnltare. 

An  improTed  process  for  the  extraction  of  oopper  from  its 
ores  has  been  patented  by  Dr.  T.  Sterry  Hunt,  F.B.S.,  and 
Mr.  James  Doaglas,  jan.  For  the  extraction  of  copper  by  this 
process  it  maat  be  in  the  state  of  oxide,  or  some  componnd  thercof. 
The  oxidized  copper  is  decomposed  nnder  proper  conditions  by 
protochloride  of  iron,  with  the  production  of  dichloride  of 
oopper,  which  is  solnble  in  certain  saline  solations,  and  in  some 
cases  a  portion  of  protochloride  of  copper,  with  certain  salts  of 
iron,  which  may  be  rendered  solnble  by  the  action  of  salpharoas 
acid. 

It  is  an  on  dit  that  we  are  to  hâve  an  International  Geogra- 
phical  Congress  this  year  at  Antwerp. 

Ou&  physiological  readers  are  familiar  with  a  cnrioas  appa- 
ratus  %T  estimating  the  force  of  the  blood  moving  in  the 
arteries,  and  called  the  Hœmadynamometer.  We  regret  to 
state  that  the  inrentor  of  this  instrument,  M.  Poisseaille,  has 
died  at  Paris,  at  tbe  âge  of  73. 

The  following  is  the  list  of  the  officers  proposed  to  be  elected 
by  the  Chemical  Society  at  its  meeting  on  the  30th  inst  :— 
Président— A.  W.  Williamson,  Ph.D.,  F.R.S.  Vioe-Preeidents 
who  hâve  filled  the  office  of  Président — Sir  B.  C.  Brodie, 
F.R.S.;  Warren  De  la  Rue,  Ph.D.  F.R.S.;  A.  W.  Hofmann, 
D.O.L.,  F.R.S.;  W.  A.  Miller,  M.D.,  D.O.L.,  V.P.R.S.;  Lyon 
Playfair,  M.P.,  Ph.D.,  C.B.,  F.R.S.  ;  Colonel  P.  Yorke,  F.R.S. 
Vice-Présidents— E.  Frankland,  Ph.D.,  F.R.S.  ;  J.  H.  Gilbert, 
Ph.D.,  F.R.S.;  A.  Matthiessen,  Ph.D.,  F.R.S.;  H.  M.  Noad, 
Ph.D.,  F.R.S.  ;  W.  Odling,  M.B.,  F.R.S.  ;  T.  Redwood,  Ph.D. 
Secretaries — A.  Yernon  Harconrt,  M.  A.,  F.R.S.  ;  W.  H.  Perkin, 
F.R.S.  Foreign  Sccretary— H.  Millier,  Ph.D.,  F.R.S.  Trea- 
sarer — F,  A.  Abel,  F.R.S.  Other  Members  of  Conncil— E. 
AtkinsoD,  Ph.D.  ;  H.  Bassett  ;  E.  T.  Chapman  ;  David  Forbes, 
F.R.S.;  F.  Field,  F.R.S.;  Dr.  M.  Holzmann;  E.  J.  Mills, 
D.Sc.  ;  W.  J.  Russell,  Ph.D.  ;  Maxwell  Simpson,  Ph.D., 
F.R.S.;  R.  Angns  Smith,  Ph.D.,  F.R.S.;  A.  Voelcker,  Ph.D. 

Anti-tobacco-smokebs  shonld  rejoice  to  think  that  there  is 
in  France  a  floarishing  association  for  the  prévention  of  the 
abnee  of  the  "  weed."  In  its  annnal  sitting,  on  the  I9th  ait, 
the  Association  Française  contre  l'Abas  dn  Tabac  distribnted 
a  nnmber  of  prizes  to  the  writers  of  snccessfal  essays 
expressive  of  the  Society's  views,  and  to  others  who  hâve 
assisted  in  sappressing  the  étrange  cnstom  which  James  I.  so 
stroDgly  deprecated  in  his  Gounter'hîasfe,  The  following  are  a 
few  of  the  awards  : — To  Dr.  Antoine  Blatin  the  Blatin  (!) 
prize,  a  siker  medal,  for  his  work  entitled  Recherches  phyaio' 
logiques  et  clîniques  8wr  la  Nicotine  et  le  Tabac;  to  Professer 
Lefèvre,  of  Louvain,  the  Decroix  prize,  a  silver  medal,  for  his 
memoir  entitled  Nouvelles  Recherches  sur  le  Tabac,  et  spéciale' 
ment  de  V Action  du  Tabac  dans  ses  rapports  avec  la  Folie  para* 
lyiique;  to  M.  Désiré,  Directeur  de  l'École  des  Carrières 
d* Angers,  for  his  zeal  in  discouraging  his  pnpils  from  indalging 
in  the  practice  of  tobacco-smoking  ;  to  the  professional  school 
of  the  printers  of  M.  Chaix's  printing-office  the  Chaix  medal. 


on  acconnt  of  the  namber  of  apprentioes  who  hâve  lefl  off  the 
habit  of  smoking.  Three  or  four  other  medals  were  somewhat 
similarly  awarded. 

We  regret  to  annonnce  the  death  of  M.  Florent  Prévost, 
aide  naturaliste  in  the  Paris  Muséum  d'Histoire  satoreUe. 
His  chief  investigations  related  to  the  snbject  of  agricultural 
zoology.    He  had  reached  the  ripe  âge  of  seventy-siz  years. 

The  Social  Science  Association  is  maktng  an  effort  to  spread 
a  knowledge  of  Political  Eoonomy  among  the  public.  A 
course  of  lectures  on  subjects  connected  with  Economie 
Science,  especially  as  concerned  with  labonr  and  capital, 
nnder  the  auspices  of  this  Association,  will  be  delivered  (by 
the  kind  permission  of  the  Conncil)  in  the  honso  of  the  Society 
of  Arts,  John-street,  Adelphi,  on  snocessive  Tnesday  evenings, 
at  eight  o'clock.  The  first  lecture  was  delivered  yesterday  by 
W.  B.  Hodgson,  Esq.,  LL.D.,  on  "The True  Scope  of  Economie 
Science;"  the  Bîght  Hon.  Sir  Stafford  H.  Northcote,  Bart., 
M.P.,  in  the  chair.  The  second  lecture  will  be  delivered  on 
Tuesday,  March  8th,  by  Frédéric  Hill,  Esq ,  on  '*  The  Identity 
of  the  Interests  of  Employers  and  Workpeople."  Admission 
to  thèse  lectures  will  be  free  by  ticket,  which  may  be  obtained 
at  the  office  of  the  Association. 

At  the  présent  moment  the  science  of  statistics  beoomes  of 
especial  interest  as  applied  to  the  condition  of  Ireland.  We 
therefore  reproduce  the  following  abstract  of  the  Agricultural 
statistics  of  Ireland  for  1869,  which  hâve  just  been  pnblished 
by  the  anthorities.  The  4,000  enumerators,  selected  from  the 
Royal  Irish  Constabnlaiy  and  Metropolitan  Police  Force,  hâve 
furnished  returns  of  till^g^  and  live  stock  on  nearly  600,000 
separate  holdings.  The  total  area  nnder  ail  crops  in  1869  was 
5,575,843  acres,  showing  an  increase  in  the  extent  uoder  crops 
of  27,872  acres.  Wheat  decreased  by  4,033  acres»  oats  by 
16,857  acres,  and  beans  and  peas  by  3  acres.  Barley  increased 
by  34,591  acres,  and  bere  and  rye  by  1,293  acres.  Potatoes  in- 
creased by  7,156  acres,  turnips  by  1,786,  mangel  and  beet*root 
by  2,018,  and  vetches  and  rapo  by  2,355  acres.  Cabbage 
decreased  by  736  acres,  oarrots,  parsnips,  and  other  green  crofNi 
by  58  acres,  and  meadow  and  olover  by  22,335  acres.  Fiax  in- 
creased by  22,695  acres. 

The  new  classes  for  girls  at  Cambridge  hâve  proved  a  decided 
snccess,  npwards  of  fifty  danghters  of  local  tradesmen  having 
availed  themselves  of  the  new  scheme. 

Tqe  second  course  of  Cantor  Lectures  of  the  Society  of  Arts 
for  the  présent  session  will  be  given  by  Dr.  Benjamin  Paul, 
F.O.S.     The  course  will  consist  of  four  lectures  "  On  the  Phe- 
nomena  of  Combustion,  and  the  Chemical  and  Physical  Priaci* 
pies  involved  in  the  Use  of  Fuel,  and  in  the   Productioa  of 
Artificial  Light,"  to  be  delivered  on  Monday  evenings,  the  7tli, 
14th,  21st,  and  28th  of  March,  at  eight  o'clock.    The  followiog 
is   the   syllabus  : — 1.  Nature  of  combustion  ;  effects  ;  différent 
modes  of  combustion  ;  conditions  nnder  which  it  takea  place  ; 
évolution  of  beat  and  light  attending  combustion  ;  quantitative 
relation  of  the  phenomena  of  combustion;   measurement  of 
qnantities  of  beat;  température;   quantity  and   întensitj  of 
beat.     2.  Use  of  fuel  for  domestic  purposes;  as  a  source  of 
motive  power  ;  for  industrial  opérations  not  reqniring  intense 
hëat,   distillation,  evaporation,  <fec.,  and  for  producing  oold; 
varieties  of  fuel.    3.  Use  of  fuel  for  producing  very  high  tem- 
pératures in  metallui^gy,  and  in  the  working  of  metals,  glaas* 
making,  and  other  industrial  arts;  waste  gases  of  smithery 
furnaces  ;  means  of  arresting  combustion  ;  extinction  of  fires. 
4.  Use  of  combustible  materials  for  producing  light;  varieties 
of  illuminating  materials,  coal-gas,  petroleum,  and  paraffi^a- 
oil  ;  measurement  of  light  ;  photometry. 

Dtnakitx  is  at  last,  we  believe,  likely  to  beoome  a  familiar 
explosive  componnd.  It  is  said  that  the  Home  Secretarj 
fuUy  approves  of  its  introduction  into  EngUsh  mining  opéra* 
tiens.    He  has  given  notice  of  his  intention  to  issne  a  gênerai 
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lioenBO  for  ita  eaniage,  storage,  and  nse  in  mines  and  qaar- 
ries.  In  this  respect,  says  the  Mining  Journal,  he  ia  foUowing 
in  the  steps  of  the  Anshîan  Government,  who  originally  pro- 
hibited  the  carnage  of  dynamite  bj  railway,  bnt,  afber  nnmerons 
experiments,  and  a  most  searching  investigation,  iasned  an 
order  eandidly  acknowledging  that  they  had  been  mistaken  in 
believing  that  dynamite  was  dangerons  to  carry,  and  having 
clearly  ascertained  that  it  might  be  oarried  with  perfect  safety, 
they  anthorized  its  free  carriage  on  the  State  railways.  Of 
the  power  as  well  as  the  safety  of  dynamite  there  can  be  no 
donbt.  A  large  mass  of  iron,  consisting  of  aboat  150  tons  of 
Bolid  métal,  which  had  accnmnlated  at  the  bottom  of  one  of 
Uie  Wigan  Coal  and  Iron  Company's  blast-fnmaces,  near 
Wigan,  was  completely  broken  np  with  great  ease  with  dynamite, 
abont  a  fortnight  since.  Attempts  had  been  previonsly  made 
with  gnnpowder,  and  one  bore-hole  had  been  fired  fifbeen  times 
withont  any  effect  beîng  prodnced,  but  it  yielded  at  once  to 
the  snperior  force  of  dynamite.  This  is  the  second  mass  of 
iron  of  the  kind  which  bas  been  broken  np  with  dynamite  at 
the  Wigan  Coal  and  Iron  Company^s  works.  Dynamite  is 
now  so  extensively  nsed  on  the  Continent  that  Messrs.  Nobel 
A  Co.,  the  chief  mannfactnrers,  cannot  snpply  the  demand,  and 
are  obliged  greatly  to  increase  their  works  at  Hambnrg.  One 
of  the  great  advantages  in  point  of  safety  of  dynamite  is  that 
if  set  fire  to  it  will  bnrn  in  any  qnantity  withont  ezploding. 
The  fearfal  explosion  of  the  magazine  which  bas  jnst  resnlted 
in  so  many  deaths  at  the  Morfa  CoUiery  coold  not  bave  taken 
place  if  dynamite  had  been  nsed  instead  of  gnnpowder,  for  the 
dynamite,  if  set  fire  to  by  a  spark  or  light,  wonld  bave  bnmed 
harmlessly  away. 

The  dignity  of  Senator  bas  been  conferred  on  Professer 
Pietro  Cipriani,  Président  of  the  Snperior  Coancil  of  Health 
of  the  kingdom  of  Italy,  and  of  the  Médical  Section  of  the 
Florence  Institnte. 

Of  the  sixty-one  candidates  for  the  post  of  architect  to  the 
Gonservatîve  Land  Society,  Mr.  John  Ashdown,  formerly  sar- 
veyor  to  the  Hammersmith  Bridge  Company,  was  the  sac- 
cessfal  one. 

Mb.  FoiBSTEs's  Education  Bill  is  jost  printed,  and  oovers 
26  pages,  and  oontains  88  danses. 

• 

Tbz  first  conversazîone  of  the  Royal  Society  will  be  given  by 
General  Sabine  at  Bnrlington  Honse  on  Satarday  next.  We 
nnderstand  that  the  display  of  scientific  apparatas  will  be  more 
than  Qsnally  interesting. 

Thxbx  is  still  hope  of  the  fonndatîon  of  a  Eoyal  Society  of 
Medicîne  throngh  amalgamation  of  the  existing  leading  médical 
societies.  The  original  scheme  of  sections  was  carried  at  the 
last  meeting  by  a  large  majority. 

Ths  French  geographers  bave  recognized  M.  de  Lesseps. 
We  leam  from  the  Builder  that  at  the  gênerai  meeting  of  Ûie 
French  Geographical  Society  jnat  held,  M.  Barbie  du  Bocage, 
reporter  of  the  committee  to  award  the  Empress's  Grand  Frize 
of  10,000f.,  given  this  year  for  the  first  time,  annonnced  that 
the  award  of  that  body  had  been  in  favonr  of  M.  Ferdinand  de 
Ijeaaeps,  who,  by  entting  throngh  the  Isthmns  of  Suez,  had 
accomplished  the  work  most  nseful  to  the  commercial  relations 
of  France.  M.  de  Lesseps  received  from  the  président  the 
medal  which  accompanies  the  prize,  and  annonnced  that  he 
wonld  dévote  the  snm  of  money  to  the  expédition  which  the 
Bociety  is  abont  to  nndertake  into  Central  Africa. 

Thb  Melbourne  Argua  states  that  Professer  Halford  is  abont 
to  receive  a  praotical  récognition  of  the  gênerai  opinion  of  the 
Taloe  of  the  ammonia  treatment  of  snake-bites.  A  meeting,  at 
vrhieh  many  members  of  the  médical  profession  were  présent, 
bas  been  held,  and  a  committee  bas  been  formed  to  procnre 
fonds  for  a  subetantial  présentation.  We  eanaoi  help  thinkiag 
ihat»  in  the  faoe  of  the  important  and  preoiae  expérimente  of 
Dr.  Fayier,  of  Galenlta,  which  tend  to  oondnsîoius  opposite  to 


those  of  Dr.  Halford,  this  movement  on  the  part  of  the  Mel« 
bonme  doctors  is  prématuré. 

The  Annnal  Beport  of  the  Conncil  of  the  Photographie 
Society  of  London  is  most  enconraging.  In  presenting  their 
rex>ort  of  the  progress  made  dnriug  the  past  year  in  ail  branches 
of  photography,  and  in  referring  partioularly  to  the  subjects  of 
interest  which  bave  come  within  the  range  of  the  Society's 
formai  récognition  in  the  shape  of  proceedings,  the  Conncil 
oonsider  that  there  is  mnoh  room  for  congratulation.  The 
meetings  bave  throughont  been  well  attended,  a  most  successfnl 
exhibition  held,  and  an  increased  nnmber  of  members  gathered 
to  the  Society's  ranks. 

Sir  Dioby  Wtatt,  who  is  now  Slade  Professer  of  Archi- 
tecture in  Cambridge,  will  commence  bis  course  of  thirteen 
lectures  on  this  day  week.  The  foUowing  is  the  programme  : — 
1,  Introductory,  March  9th;  2,  Architecture,  History,  March 
14th  ;  3,  ditto,  Theory,  March  15th  ;  4,  ditto,  Practice,  March 
16th  ;  5,  Sculpture,  History,  March  28th  ;  6,  ditto,  Theory, 
March  29th  ;  7,  ditto,  Practice,  March  SOth  ;  8,  Painting,  His- 
tory, May  2Dd  ;  9,  ditto,  Theory,  May  8rd  ;  10,  ditto,  Practice, 
May  4ih;  11,  Art  applied  to  Indnstry,  Ancien t,  May  20th  ; 
12,  ditto.  Modem,  May  2lBt  ;  13,-  Facilities  at  Cambridge  for 
the  Study  of  the  Fine  Arts,  May  23rd.  The  lectures  will  be 
delivered  in  the  Fitzwilliam  Muséum  at  2.15  p.m.,  with  the  ex- 
ception of  the  introductory  lecture,  which  will  be  delivered  in 
the  Senate-house  at  2.30  p.m. 

What  are  bifacial  photographie  medallionsP  They  are  a 
new  form  of  "  photo  "  devised  by  Mr.  Hemery,  and  which  are 
likely  to  become  popular  among  the  "  eugaged  "  and  "  young 
couple  "  members  of  the  commun ity.  They  consist  of  two 
profiles,  one  being  placed  a  little  in  advance  of  the  othér.  The 
spécimens  already  issued  are  good. 

The  Queen's  IJniversity,  throngh  Sir  Dominîc  Corrigan,  is 
abont  to  ask  the  Médical  Council  to  stay  opérations  in  regard 
to  médical  éducation  till  it  (the  IJniversity)  bas  petitioned 
Parliament  for  a  Boyal  Commission.  We  quite  concur  in  the 
proposai  of  the  Qneen*s  tJniversity,  and  we  are  glad  to  see  it 
taking  such  active  measures. 

Thebe  is  a  meteorological  and  magnetical  observatory  at 
Coimbra  (Portugal)  which,  says  the  Athenœum,  bas  been  qnietly 
working  for  some  years.  In  certain  instances  the  results  bave 
been  printed  in  the  Proeeedingê  of  the  Boyal  Society  ;  but  the 
Observatory  has  now  pnbliished  a  thin  quarto  oontaining 
Besumos  Anwuaee  dos  Oheeitvaçôee  Meteorohgicai  for  1864-1866 
inclusive,  with  diagrams  in  which  the  varions  facts  observed 
are  represented  by  curves.  Apart  from  their  intrinsic  value, 
thèse  results  will  be  useful  to  observers  in  other  parts  of  the 
world  who  wish  to  instituts  weather  comparisons. 

The  Natural  Histoiy  Society  of  Folkestone  bave  just  issned 
a  list  of  the  Butterflies  and  Moths  of  the  neighbonrhood,  by 
Dr.  H.  G.  Knaggs. 

Db.  Lethebt  occasionally  gives  ns  some  startUng  opinions, 
and  we  think  the  conclusion  just  anived  at  in  a  récent  report 
is  one  which  mnst  be  receiveâ  eum  grano  ecdiê,  The  BrUùh 
Médical  Journal,  in  its  abstract  of  Dr.  Letheby's  views,  says 
that  he  considéra  moderately  bard  water  better  suited  for 
drinking  than  that  which  is  very  soft— an  opinion  whioh  is 
oonfîrmed  by  that  of  the  French  authorities,  who  took  the 
Paris  water  from  chalk  districts  instead  of  from  sandy  strata. 
To  this  we  do  not  object,  but  the  statements  that  a  larger  per- 
centage  of  French  conscripts  are  rejected  from  sofl-water 
districts  than  from  neighbourhoods  supplied  with  bard  water, 
and  that  English  towns  supplied  with  water  of  more  than  ten 
degrees  of  hardness  bave  a  mortslity  of  four  per  one  thousand 
less  than  those  whose  inhabitants  use  soft-water,  are  serions  if 
they  are  to  be  considered  as  associated  with  the  doctor's  theory. 

Me.  James  Bbittbv,  writing  in  SMnee^Goeeip  for  this 
month,  îafbrais  os  that  Mr.  J.  W.  N.  Keys  is  publishing  a 
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Flora  of  Devon  and  Oornwall  in  the  Transacttone  of  the  Fly- 
mouth  Institution  and  DeTon  and  Gomwall  Nataral  Histor j 
Societj.   It  is  at  présent  pablisbed  as  far  as  SorophiUariaceœ. 

Those  wbo  hâve  been  recently  in  tbe  drive  by  tbe  Serpentine 
will  bave  wondered  at  tbe  dried  np  and  railwaj-cntting-like 
aspect  of  tbe  pretty  artificial  lake.  Tbe  explanation  is  tbat 
Mr.  Fowler  is  cleaning  tbe  Serpentine.  Tbis  is  bis  plan  : — 
First  to  draw  off  ail  tbe  water,  wbicb  bas  been  done  some 
time  ;  next  to  allow  tbe  mud  to  consolidate  by  ezposnre  to  tbe 
atmosphère,  and  tbis,  in  spite  of  tbe  wet  winter,  it  is  very 
rapidly  doing  ;  tben  abont  120,000  tons  of  tbe  snrfaoe  mnd  is 
to  be  removed  till  tbe  firm  mod  beneatb  is  reacbed,  wben  tbe 
wbole  is  to  be  covered  over  witb  a  coating  abont  2  ft.  deep  of  a 
mixture  of  stiff  olay  and  gravel.  Tbis  mixture  is  almost  per- 
fectly  impervious  to  water,  and  possesses  tbe  advantage  over 
concrète  tbat  it  does  not  encourage  tbe  growtb  of  weeds,  as 
tbe  lime  in  tbe  concrète  most  certainly  does.  Tbese  may  be 
said  to  be  tbe  main  features  of  Mr.  Fowler's  plan,  but  tbere 
are  otber  détails  connected  witb  it  of  interest  to  tbe  public. 
Tbus  tbe  wbole  space  to  tbe  end  of  tbe  lake,  west  of  tbe  pretty 
bridge,  is  to  be  so  fiUed  in  as  to  give  it  an  average  deptb  of 
4  fb.  10  in. — tbat  is  to  say,  abont  4  ft.  6  in.  at  tbe  sides,  and 
5ft-.  in  tbe  middie.  Over  tbis  part,  tberefore,  skaters  and 
sliders  may  venture  witb  impunity  from  ail  risk  but  tbat  of  a 
ducking.  East  of  tbe  bridge  tbe  water  will  be  mucb  deeper, 
sloping  from  8  ft.  near  tbe  bridge  to  14  ft.  at  wbat  is  proposed 
to  be  its  outfall.  Tbe  great  expense  of  carting  away  tbe  mud 
bas  been  got  rid  of  in  a  very  simple  manner.  Witbin  about 
300  yards  of  tbe  edge  of  tbe  large  lake  "  spoil  "  boles  are  dng 
of  considérable  extent  and  some  5  ft.  deep.  A  railway  is  con- 
structed  leading  from  tbe  lake  to  tbese  extensive  pits,  and  on 
tbis  run  tbe  waggons  laden  witb  mud. 

The  first  nnmber  of  tbe  new  séries  of  tbe  lUuatraiion  Horti" 
eole,  now  edited  by  M.  E.  André,  is  issued.  It  opens,  says  tbe 
Chrdenera*  Chronicîe,  witb  a  gracefnl  tribute  to  tbe  services  of 
its  former  editor,  M.  Lemaire. 

The  late  Secretary  to  tbe  Royal  Agrioultural  Society  of 
England  bas  been  appointed  Under-secretary  of  tbe  Inner 
Temple. 

Db.  E.  W.  Dayt  bas  been  elected  to  tbe  Professorabip  of 
Médical  Jurisprudence  in  tbe  Collège  of  Surgeons  of  Ireland, 
vacant  by  Professer  G^gbegan's  deatb.  He  bad  been  Leoturer 
in  tbe  Carmiobael  Scbool,  and  will  still  retaîn  one  of  the 
Chemical  Chairs  in  tbe  Royal  Collège  of  Science. 

The  first  Report  of  tbe  Royal  Sanitary  Commissioners  is 
not  very  satisfactory.  It  contains  tbe  évidence  of  seventy 
witnesses,  but  gives  no  conclusions,  as  tbe  înquiry  is  stiU 
going  on. 

Theae  does  not  appear  to  be  very  good  feeling  between  some 
of  tbe  Professors  in  Trinity  Collège, Dublin.  At  a  récent  meeting, 
beld  in  tbe  Scbool  of  Pbysic,  it  was  proposed  "  Tbat  an  address 
and  a  suitable  testimonial  be  presented  by  tbe  students,  past 
and  présent,  of  tbe  Scbool  of  Pbysic,  to  Dr.  B.  M'Dowel,  on  tbe 
occasion  of  the  termination  of  bis  clinical  connection  witb  Sir 
Patrick  Dun's  Hospital."  On  the  otber  band.  Professer 
fiaughton  writes  to  the  BrUish  Médical  Journal  tbat  such 
addrrâses  are  forbidden  by  tbe  laws  of  tbe  Collège. 

Apbopos  of  tbe  borribly  unscientific  metbod  of  repairing  roads 
adopted  in  London,  Sir  Roderick  Murchison,  writing  from  Bel- 
grave-square,  bas  addressed  tbe  following  sensible  and  bumorous 
remarks  to  tbe  Times  : — "  As  one  of  the  oldest  inhabitants  of 
this  square,  I  beg  you  to  lend  your  powerful  aid  in  assisting 
my  neighbours  and  myself  in  modifying  a  nuisance  of  wbicb 
we  seriously  complain.  Tbe  présent  metbod  of  keeping  up  tbe 
roadway  is  very  simple.  At  varions  periods  of  tbe  year  nume- 
rouB  cûrtloads  of  rougb,  unbroken  flints  are  poured  ont,  and, 
being  equably  spread  over  the  wbole  surface,  are  then  left  to 
be  ground  down  by  tbe  action  of  ligbt  carriage  wbeels  and  1 


the  feet  of  borses,  few  heavy  waggons  and  no  omnibuses 
passing  tbis  way.  From  my  almost  constant  résidence  I  am 
enabled  to  testify  tbat  this  nuisance  is  ofben  infiicted  wben  tbe 
road  is  perfectly  smooth,  and  wben  the  most  délicate  lady  could 
not  complain  of  a  jolt  in  ber  carriage.  Tbe  fréquent  conversion 
of  our  square  into  this  peculiar  quarry  of  ohiûk  flints  bas  re- 
sulted  in  the  fact  tbat  the  central  part  of  the  road  is  already 
mucb  bigher  than  its  sides  ;  and,  tberefore,  in  the  absence  of 
any  other  explanation,  I  am  left  to  suppose  that  the  parochial 
or  public  operator  wbo  bas  produced  this  phenomenon  is  deter- 
mined  to  convinoe  an  old  geologist  like  myself  wbat  a  won- 
derful  amount  of  denndation  oan  be  produced  by  tbe  diumal 
friction  of  comparatively  small  bodies,  and  the  occasîonal  descent 
of  water  from  tbat  central  élévation  wbicb  be  bimself  bas  created 
in  our  roadway." 

Mr.  Max  Mûller  continues  bis  Lectures  at  tbe  Royal 
Institution  on  tbe  "  Science  of  Religion." 

Mb.  p.  h.  Gk)ssE  having  written  to  the  Timee  describing  the 
frost  of  Torquay,  Mr.  E.  Vivian  writes  in  explanation  to  say 
tbat  Mr.  Gosse  "  gives  a  somewbat  incorrect  impression  of  our 
winter  climate.  Sandburst,  wbere  bis  observations  were  taken, 
is  in  tbe  parish  of  St.  Mary  Churoh,  beyond  tbe  limite  of  the 
small  peninsula  upon  wbicb  Torquay  is  situated;  it  is  on  a 
very  elevated  position,  and  bas  none  of  tbe  peculiar  advantages 
wbicb  constitute  tbe  Torquay  climate.'*  Tbe  lowest  degree  of 
température  wbicb  Mr.  Vivian  bas  registered  at  Woodfield, 
about  150  ft.  above  tbe  sea  and  in  a  north  exposure,  was  26°, 
or  four  degrees  of  frost  less  than  at  St.  Mary  Church.  Ke 
bas  olives  and  camellias  quite  nninjured  by  frost,  tbe  latter 
coming  into  fine  bloom  ;  myrtle  and  several  varieties  of  acacia 
and  mimosa  are  only  sligbtly  touched.  Veronicas,  fuchsias, 
and  otber  balf-bardy  plants  bave  ail  snrvived.  Nortb-east  is 
tbe  only  wind  which  brings  the  climate  of  the  mîdland  counties 
into  tbe  far  west  ;  it  was  severely  felt  as  far  as  Penzance. 

We  are  informed  tbat  tbe  Suez  Canal  bas  undergone  récent 
important  improvements.  From  ail  tbat  can  be  leamt,  it  ap- 
pears  tbat  tbe  rock  wbicb  impeded  tbe  passage  for  large  sbips 
at  Serapenm  bas  been  blasted  to  a  deptb  of  30  ft.,  and  tbe 
broken  pièces  of  rock,  some  in  buge  masses,  are  being  brought 
ûp  by  the  dredges,  of  wbicb  tbere  are  still  six  at  work.  Thèse 
machines  were  intended  only  to  dredge  sand  and  mud,  but  are 
doing  tbe  extraordinary  work  set  them  in  a  very  effective 
manner. 

The  first  of  tbe  Gulstonîan  lectures  for  tbe  présent  year  will 
be  delivered  at  tbe  Royal  Collège  of  Pbysicians,  on  the  lltb  of 
March,  by  Dr.  Maudsley.  His  subject  will  be  tbe  "  Relations 
between  Body  and  Mind,  and  between  Mental  and  otber 
Nervous  Disorders."     Tbey  will  appear  in  the  Lancet, 

Helios  is  the  title  of  a  new  journal  wbicb  bas  just  been 
started  as  tbe  organ  of  tbe  Dresden  Photographie  Society 
wbicb  was  formed  in  October  last.  It  is  edited  by  tbe  chair- 
man  of  tbe  socîety,  Herr  Hermann  Krone,  wbo  bas  contributed 
largely  to  tbe  first  number. 

Mb.  F.  HowLETT,  F.R.A.S.,  oalls  tbe  attention  of  astronomers 
to  tbe  remarkable  character  of  tbe  solar-spot  phenomena  now 
visible  in  tbe  sun. 

At  a  récent  meeting  of  the  Council  of  tbe  Royal  Collège  of 
Surgeons  it  was  decided  to  allow  meetings  of  the  Fellows  and 
Members  witbin  tbe  walls  of  tbe  Collège,  aud  immédiate  advan- 
tage bas  been  taken  of  tbis  resolution  in  tbe  présentation  of 
the  following  réquisition  to  the  Président  of  tbe  Collège,  Mr. 
Edward  Cock,  signed  by  upwards  of  250  Fellows  and  Ifem- 
bers  : — "  Sir, — ^We,  the  undersigned  Fellows  and  Members  of 
tbe  Royal  Collège  of  Surgeons  of  England,  reqnest  tbat  you  will 
forthwith  summon  a  meeting  of  the  Fellows  and  Members  of 
the  Collège,  to  discuss  and  oonsider  the  présent  position  of  the 
Collège  witb  respect  to  probable  législation  and  tbe  formation 
of  a  single  examining  board  for  eaoh  division  of  the  United 
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Kingdom.  It  will  be  seen  that  the  surgioal  profession  gene- 
rally  is  showiog  due  interest  not  only  in  matters  whioh  direcily 
affect  its  own  Collège,  bat  in  a  question  which  is  of  great 
importance  to  tbe  profession  generally." 

The  four  surgeons  engaged  in  watching  the  Welsh  fasting 
girl  hâve  been  prosecnted. 

NoTicB  bas  been  given  that  at  the  annnal  élection  of  Fellows 
at  Trinity  Collège,  Cambridge,  to  be  held  in  October  nezt,  one 
Fellowship  will  be  given  for  proficiencj  in  the  natural 
sciences.  The  examination  will  be  held  in  the  latter  half  of 
the  month  of  September. 


ORIGINAL  COMMUNICATIONS. 


[Under    this   heod   we    propose  to    pnbliah  Papers  oommunioated 
Bpeciallj  to  the  pages  of  this  Joamal.] 


THE    TERRACBS    OF    NORWAY. 

BY  PB0FE8S0B  KJERTJLF,  DP  CHRISTIANIA. 

In  Three  Parts. — Part  II. 


HE  ateps  of  the  water-conrses  are  directly  conneoted 
with  the  question  of  upheaval.  I  consider  it 
important  to  define  thèse  steps  and  terra  ces  more 
precisely  as  to  their  marine  or  fresh-water  origin, 
since,  were  we  to  consider  ail  kinds  of  clay,  gravel,  and  sand 
forming  the  stratified  drifbs  of  the  Euglish  geologists  as  marine, 
whether  they  be  situated  high  above  the  altitude  where  marine 
remains  are  at  présent  found,  or  under  that  height,  we  should 
fall  into  most  serions  error. 

Hère  cornes  the  question  of  the  computation  of  time.  If 
it  can  be  maintained  that  Scandinavia,  or  a  portion  of  it,  is 
slowly  rising  from  the  océan,  it  is  reasonable  to  employ  such 
nambers  in  Computing  the  rising  of  past  times  as  can  be  made 
ont  as  data  for  the  présent  upheaval.  Again  we  are  led  back  to 
the  glacial  epoch  ;  and,  as  it  becomes  more  and  more  probable 
that  remains  of  human  existence  may  also  be  traced  back  to 
the  same  period,  the  computation  of  time  will  be  of  particular 
interest  even  to  non-geologists. 

Relying  upon  the  supposed  rising  at  the  North  Cape,  Sir 
Charles  Lyell  bas  put  forth,  as  a  probable  ayerage,  that  the 
rising  of  the  country  corresponds  to  the  rate  of  2*5  ft.  in  a 
century.  Measnred  by  this  standard,  the  former  position  of 
the  sea-level,  600  ft.  (Norwegian)  above  the  présent  time, 
would  hâve  occnrred  24,000  years  since.  One  would  think  this 
a  fair  estimate  for  modem  geology,  but  it  is  not  near  sufficient. 
Lyell,  making  his  estimate  of  Scandinavian  upheaval  the 
starting-point,  goes  on  to  take  a  survey  of  the  condition  of 
other  countries,  and  lastly  applies  it  to  England  and  Wales.^ 
And,  as  the  drifting  iceberg  theory  requires,  he  further  doubles 
the  movement,  supposes  an  entire  subeidence  and  émergence,  and 
thereby  obtains  a  period  of  244,000  years,  which  ought  to  cor- 
respond to  the  altitude  in  which  stratified  drifl  bas  been  found 
in  those  countries.  Also,  if  we  carry  ont  this  mode  of  calcula- 
tion  with  respect  to  Scandinavio,  adopting  LyeU's  theory  of 
the  sea  level,  which  he  places  at  6,000  fb.  différence  from  that 
existîng,  we  first  bave  the  24,000  years  multiplied  by  10  = 
240,000  years  ;  and  then,  by  doubling  the  movement,  first  sub- 
siding  then  rising  again,  480,000  years. 

Bat  at  the  commencement  of  this  portion  of  the  argument  is 
a  point  which  geologists  bave  relied  upon  as  firmly  established, 
but  which  is,  in  truth,  the  weakest  and  least  well  supported  in 
the  whole  oaloulations — the  assumption  that  the  rate  of  émer- 
gence bas  always  been  the  same.  Whereas  every  Norwegian 
valIey,  the  coast,  and  the  mouths  of  the  valleys,  abound  in 
évidence  showing  that  this  rate  bas  not  always  been  nniform. 


1  Anli^Ufo   Jfan.    Seoosd  Edition.    London,  1863.    Ch»p.  zIt.  p.  285. 


and    the    steps    of    the    watercourses    constitute   this    very 
évidence.^ 

Some  portion  of  this  immense  lapse  of  time  we  can  at  once 
eut  down.  Norway  cannot  be  shown  to  bave  been  6,000  fb. 
lower  in  sea- level  during  the  glacial  epoch.  The  land  bas  not 
slowly  risen  6,000,  but  rather  600  fb.  Therefore  we  are  atonce 
rednced  to  24,000  years,  and  then  cornes  the  question  as  to 
uniformity  of  rate  of  motion. 

Let  us  consider  what  our  terraces  or  watercourses  tell  us  as 
to  this. 

Undoubtedly  many  and  varions  co-operating  causes  exist 
that  cause  rivers  to  heap  np  materials  at  levels  higher  than 
their  bottoms,  or  than  the  level  of  their  outflow.  The  American 
geologist  Dana  reoounts  in  his  Geology  varions  possible  causes 
of  terrace-formation  under  the  gênerai  conditions  of  rivers, 
without  the  help  of  upheaval  or  subsidence.  It  may  even  be 
foreseen  that  some  one  will  prove,  upon  paper,  that  the  Nor- 
wegian terraces  are,  as  a  mie,  not  connected  with  the  rising  of 
the  land,  but  that  they  belong  to  the  conditions  of  rivers 
generally.  Yet  I  will  not  dwell  upon  this  ;  the  marine  origin 
of  our  terraces  bas  hitherto  met  with  universal  admission. 

It  is  évident  that  if,  in  a  great  number  of  watercourses, 
north,  south,  and  west  of  the  monntains,  and  therefore  in  both 
long  and  short  valleys,  we  are  able  to  prove,  from  various  pro- 
mises, that  a  particular  step  or  terrace,  almost  identical  in 
ail  situations,  is  the  highest  ancient  mark  of  the  sea>]evel,  or, 
as  the  geologist  would  express  it,  the  marine  boundary,  then 
we  also  establish  that,  so  far  as  this  step  is  concerned,  the 
terrace-formation  dépends  upon  the  old  water-Ievel. 

Such  a  step  is  in  fact  evidenced  in  a  great  number  of  our 
valleys.  We  bave,  therefore,  a  reliable  determioation  of  a 
starting-point,  and  may  now  look  abont  us  for  an  explanation 
of  ail  terraces  lying  above  or  below  that  step. 

It  must  be  plain  to  every  one  that  a  sea  surface  is  not 
necessary  to  account  for  every  step.  We  are  not  evcn  at  ail 
entitled,  nor  bave  we  occasion,  to  think  of  the  sea-level  as  an 
explanation  of  the  more  elevated  steps,  so  long*as  we  are  able 
to  point  ont  other  causes.  I  bave  already  mentioned  that  the 
steps  lying  above  the  most  remarkable  one  can  almost  always 
be  attributed  to  dama  and  other  obstructions.  The  case  is, 
however,  différent  as  regards  terraces  lying  below  the  step  we 
speak  of.  Hère  we  bave  no  other  cause  to  show  than  the 
sinking  water-level  itself  ;  for  those  terraces  lie  entirely  open 
to  the  mouth  of  the  valley,  and  are  unsopported  by  dam  or 
obstruction  of  any  kind. 

A  wide  terrace  seems,  indeed,  in  every  case  to  indicate  the 
position  of  the  former  water-level.  Materials  cannot  be  heaped 
up  in  a  broad  elevated  situation  except  in  a  basin,  whether  it 
be  an  inland  lake  or  a  bay  of  the  sea.  Varions  terraces  bave 
early  corne  under  observation  in  Finmark,^  and  bave   been 

*  For  the  beDciit  of  thoM  «lio  ■Iwajt  denra  to  atthbote  every  nevIj'OlMerf  ed 
feot  to  lonf-known  troth.  I  mott  not  omit  to  refer  to  Frofeuor  Keilhtu's 
ntftj  "On  the  Bieinff  of  the  Land,"  JVm»  Magatine  qf  tkt  SeUne*  of  Nature, 
roi.  i.  p.  253.  There  tbe  euthor  etatee  that  the  oïd  beMh>merkt  lyinff  at  différent 
altitadet  teatiff  to  ohanfea  of  levd  havinf  extended  over  a  long  period,  altemating 
with  epocha  of  entire  qmet.  Alao  Braraia  iCimplê»  Rendtu,  z.  881,  and  zv.  ^17), 
who  foilowa  np  thia  ezoellent  eerar  on  the  naing  of  the  land,  deolarea,  aa  the  retult 
of  his  eelebrated  aorrey  of  the  old  beach^marks  in  Finmark,  that  Norway  bas  risen 
comme  par  êoeeadê»,  bj  whioh  he  tries  to  show  that  the  motion  of  nphearal  haa 
been  of  an  nndnlatory  nature,  acoompanied  with  boratings.  Keilhan  eoneludes, 
from  the  "  aocamolationa  of  modem  tunes,  whioh  inorease  slowlf,"  and  from  the 
cireamstance  that  there  is  no  reason  for  sapposing  thèse  aoeamnlations  profçressed 
more  tmçA^j  in  former  timea,  **  that  a  very  long  time  mnst  sinoe  bave  elapsed." 
Keilhao  iê,  ss  is  well  known,  an  opponent  of  the  glaoial  theory.  But  it  haa  now 
been  proved  that  the  eonntry  wss  ooTered  with  inland  iœ.  Thia  iee  haa  onoe  been 
mcltcd,  and  it  is  not  yet  demonstrated  that  thia  took  an  immenae  period.  On  the 
con^rary.  it  eannot  be  denied  that  a  single  inondation  can  do  many  qoiet  houra' 
work  doriog  thia  period  of  meltiag.  There  is,  therefore,  good  reaaon  to  suppose 
that  the  accumulations  formerly  progresaed  with  greater  rapidity. 

*  Brarais  says  that  tbe  terraeea  are  situated  at  the  mouths  of  the  larger  Talleya, 
and  represent  the  aneient  ddtas  of  the  watercourses.  From  the  obacnrationa  of 
Bravais  one  doea  not,  howerer,  arrive  at  dear  oonoeptiona  of  the  signiflcance  of 
the  terraoes  with  regard  to  the  question  of  upheaTal,  as  one  eannot  trace  the 
steps  along  the  Talleys.  The  oorresponding  stepe  in  difbrent  rallejs  are  in  some 
situated  near  the  ahore,  in  others  ihrther  inland.  But  by  Connecting  .the  steps 
nearest  to  the  eoaat  with  a  former  coast-line,  without  oonsideriog  those  further 
inland,  one  arrirea  at  too  haaty  condusiona.  The  resnlts  oommonly  derited  fhm 
the  obserratioas  of  Bravais,  who  reaided  one  year  in  Finmark,  are  that  the  land 
bas  riaen  uaequally,  more  in  the  interior  than  at  the  coaat,  aa  the  "  ancient  coaat 
Unes."  wera  snppoMd  to  slant  from  the  interior  towarda  the  sea.  It  appears,  from 
our  inveatigations,  that  the  higheat  stops  are  found  farther  up  in  the  ralley.  But 
we  mntt  aTdd  conneeting  différent  stops  by  any  suppoaed  line. 
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connected  wiih  certain  marks  of  érosion  npon  tbe  rocks,  and  the 
marks,  treated  of  together  with  the  "  ancient  coast-lines,"  or 
os  terraces  "  running  parallel  with  the  coast-line,"  &c.  This 
bas  given  rise  to  the  incorrect  conception  that  the  terraces 
were  indebted  to  the  sea  for  their  entire  formation  ;  and  bj 
forgetting  the  work  of  the  river,  the  terraces  bave  been  con- 
nected, when  yisible  at  tbe  coast,  with  a  sapposititions  Une. 
The  chief  work  of  the  sea  at  the  coast  is  that  of  destraction. 
Tbe  sea  alone  conld  never  form  a  terrace,  as  roaj  be  plainly 
seen  by  any  one  sailing  ronnd  the  coast  of  Norway,  for  he  will 
observe  tbat  the  whole  shores  are  not  sarronnded  by  terraces, 
but  will  meet  with  them  at  a  few  places  only  in  those — namely, 
whcre  a  waterconrse  opens  ont.  The  chief  work  of  thèse  latter 
consiste  in  transporting  stones,  grave],  and  argillaoeoas  mnd — 
materials  in  gênerai — down  to  the  nearest  water-basia.  The 
terrace  is  formed  by  the  joint  labour  of  the  brook,  the  river,  the 
âood,  and  tbe  sea. 

When  a  plain,  snch  as  that  of  the  newly-formed  terrace 
dries,  the  fiowing  waters  eut  deeper  down.  During  tbe  lapse 
of  time  the  river  meanders  in  windings,  which  are  snbject  to 
change,  nnless  defended  by  the  hand  of  man.  It  digs  a  deep 
passage  throngh  the  terrace,  the  bed  becomes  more  even,  an 
inclined  plane,  and  there  are,  pcrhaps,  only  small  traces  lefl  of 
the  terrace  nearest  to  the  sides  of  the  valley,  or  where  a  latéral 
valley  occurs  which  bas  brought  fresh  materials  to  tbe  main 
one. 

Now,  if  the  sea  sank  equally  and  slowly,  there  is  no  cause  at 
hand  for  the  formation  of  higb,  distinct,  regular,  and  open 
terraces,  one  below  anotber.  On  the  contrary,  for  the  forma- 
tion of  a  plorality  of  terraces  it  is  requisite  that  the  sea-level 
shall  remain  for  some  time  and  then  rapidly  change — therefore 
Buggesting  not  a  regular,  but  an  irregular  or  periodical  move- 
ment. 

If  the  water-level  Y  D  (fig.  1)  sinks  suddenly  to  vd,  and  then 
cornes  to  a  state  of  comparative  quiet,  the  terrace  T  will  be  laid 
dry,  and  the  formation  of  the  lower  terrace  t  begins  at  the  lower 
level. 
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Fig.  1. 

If,  on   the  contrary,  the  water  at  the  level  Y  D  sinks  gra- 
dually  and  slowly  iov  d,  and  continues  to  sink,  the  materials 


Fig.  2. 

of  tbe  water-course  will  be  heaped  up  to  the  water-level  of  each 
year,  and  high  and  low  tide  will  affect  the  détritus  at  the  same 


time,  and  a  slope  will  be  formed  from  Y  D  to  t;  (2,  but  no  distinct 
BÎeps  (fig.  2). 

As  we  do  not  find  the  doors  of  our  valleys  form  an  inclined 
plane  from  the  bighest  marine  terrace  to  the  présent  sea-level, 
or  to  the  Oere  (tongue  of  land),  but  show  divers  steps  between 
tbose  two  boundaries,  we  may  condude  with  certainty  that  the 
uphcaval  bas  not  occurred  uniformly,  but,  on  tbe  contrary,  by 
fits  and  starts. 

Tbe  fact  that  more  open  terraces  are  fonnd  in  our  valleys 
below  the  bighest  ancient  beach-mark  seems  thns  to  tell  us 
tbat  the  motion  occurred  with  several  shocks,  with  intervais  of 
comparatively  slow  motion,  if  not  of  rest. 

As  the  upheaval  at  each  shock  was  comparatively  suddeo,  it 
thencc  folio ws  that  it  is  at  présent  impossible  to  make  any  com- 
putation  of  time  deserving  of  confideuce. 

When  we  consider  the  nature  and  situation  of  tbe  usual  sea- 
fioors,  with  respect  to  tbe  terraces  in  our  valleys  which  are 
filled  with  sand  or  clay,  tbe  conviction  forces  itself  upon  us  that 
thèse  terraces  are  the  marks  of  the  rivers,  which  carry  down  the 
materials  whilst  the  sea  spreads  them.  The  level  of  the  terrace 
corresponds  to  the  floor  and  beach-marks  of  tbe  sea,  which 
follow  tbe  position  of  the  sea  at  higb  and  low  water.  The  sloping 
side  of  the  terrace  corresponds  to  the  inclined  plane  of  the  sea 
bottom,  or  to  the  "  Maalbakke  "  or  sandbank  (quicksand),  that 
well-known  dread  of  ail  batbers  round  our  islands. 

At  the  LurdalsÔre  (the  termiuation  ôre  signifies  a  flat  at 
the  level  of  the  sea  in  Norsk),  Surendalsôre,  OrkedalsÔre,  Stor- 
dalsôre,  Yaerdàlsore,  <&c.,  we  bave  this  sea-fioor  terrace  in  the 
water,  whilst  the  first  terrace  rises  higher  np  in  the  valley.  If 
the  sea-level  suddenly  became  50-100  ft.  lower,  a  new  terrace 
would  appear  at  those  Oerer — namely,  the  présent  terrace  at 
the  sea-fioor.  The  rivers  would  subseqnently  carry  sand  and 
clay  seawards,  and  again  store  np  thèse  fresh  materials  50-100  ft 
lower  down,  thns  forming  a  new  sea-fioor  terrace.  The  river 
would  furthermore,  in  fiowing  from  an  increased  altitude,  dig 
its  winding  course  deeper  through  the  freshly-ezposed  terrace  ; 
in  short,  ail  the  circnmstances  of  the  dififerent  marine  ateps  of 
the  valley  bottoms  would  be  repeated. 

Hère  let  us  remember  that  the  sluggish  stream  carries  down 
chiefiy  sand  and  mnd,  but  the  more  rapid  torrent  carries  like- 
wise  pebbles  in  vast  quantités,  when  the  river  bas  the  oppor- 
tunity  of  hurrying  such  material  down  its  course.  A  layer  of 
wom  pebbles  is  thus  the  sign  of  a  rapid  stream. 

But  at  each  sinking  of  the  sea-level  during  the  sndden 
change  we  bave  snpposed,  the  ezcavating  power  of  the  river 
would  increase  in  the  same  measnre  as  the  vertical  measure  of 
its  dépression  inoreaeed.  In  conséquence  of  this,  we  should 
ezpect  to  find  a  stratum  of  pebbles  nppermost  in  the  leeser 
steps  and  terraces,  which  the  windings  of  the  river  bave  dng  ont 
between  those  larger  and  broader  terraoes  that  owe  theiv  ex- 
istence to  the  différent  période  of  rest  of  the  sea-level.  Nothing 
is,  in  fact,  more  common  than  to  find  thick  layers  of  pebbles 
on  tbe  tops  and  margins  of  the  subordinate  terraces  deacribed. 

I  bave  tried  to  represent  the  loweet  steps  of  tha  water - 
courses — those  produced  by  the  former  sea-levels — or  the  marine 
terraces  in  their  common  appearance,  in  a  figure  (fig.  3)  show- 
ing  main  valley,  with  the  monntain  side  in  the  background. 


Fig.  3. — ^Tbabaoes  in  ▲  Main  Yallet. 


The  Ore,  Latéral  Valley  ivith  Terrace,  TJie  Marine  Bouiidary. 

V,  the  water-level  at  présent  sea-Iine  ;  G,  the  boundaries  of  the  bighest  sea  positions  formerly. ,  1.  First  or  higheat  marine 
terraoe  i  2,  3,  4,  successive  lower  terraoes  ;  5,  the  terraoe  at  présent  in  oonrse  of  formation,  or  sea-bottom  terraoe. 
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On  the  lefl  îb  the  "  ôre"  with  tbe  sea-bottom  ierrace  ;  on 
the  right,  the  bigheat  of  the  anciont  sea-lerel  steps,  or,  as  we 
havo  called  it,  the  marine  boundarj.  Between  thèse  two  limita 
are  seen  other  steps  and  terraces.  At  one  place  the  moantaîn- 
range  is  intermpted,  for  there  a  latéral  valley  opens  into  tho 
main  valley,  and  hère  again  is  seen  a  bigb  terrace,  formed  by 
the  materials  carried  down  throngh  the  latéral  valley  during 
one  of  the  higher  positions  of  sea-Ievel.  The  slanting  Une 
from  the  sea-floor  terrace  to  the  marine  bonndaries  shows  the 
bed  of  the  river  tending  to  produce  an  inclined  plane. 

For  the  sake  of  space,  the  terraces  are  drawn  in  too  rapid 
snccession,  and,  to  make  them  distinct,  they  are  mach  too  high 
in  proportion  to  length.  In  reality  the  snrface  of  a  terrace 
is  not  qnite  horizontal,  as  appears  in  the  drawing,  bat  forms 
a  slight  slope,  in  the  same  way  as  the  last  or  sea-floor  terrace 
runs  ont  into  a  long  shoal,  till  it  abruptly  falls  over  the  margin 
of  the  sandbank  farthest  ont  seawards.  When  the  river  carried 
its  détritus  down  to  the  sea-level.  No.  1,  those  materials  had  to 
be  transported  farthcr  and  farther  down  to  a  slightly  inclined 
plane,  the  surface  of  the  terrace.  If  the  action  of  the  river 
bad  been  long  continued,  and  with  plenty  of  material,  during  a 
rest  or  a  very  slow  change  of  sea  position,  a  long  inclined 
plane  would  be  formed.  The  levcls  of  the  terrace  (which  are, 
in  fact,  inclined  planes)  do  not,  therefore,  everyiohere  indicate 
the  ancient  water-level,  the  correct  maximum  bonndaries  being 
indicated  by  the  innermost  borders  of  the  terraces. 

According  to  previous  ezplanations,  the  steep  incline  at  the 
end  of  each  terrace  is  the  "  step  "  which  indicates  a  sndden 
rising  of  the  land.  The  less  sloping  surface  might  be  formed 
during  a  slow  émergence  like  that  attributed  to  Scandinavia. 
In  the  compntation  of  the  length  of  time  the  steep  portions 
must  be  deducted  from  the  entire  height,  and  we  bave  only 
8uch  élévation  left  as  is  indicated  by  the  slightly  sloping 
surfaces,  and  by  thèse  is  time  to  be  calcnlated.  How  much, 
then,  is  to  be  deducted  from  tho  es ti mate  of  2'1',000  yearsP 
Shonld  we  attempt,  with  the  data  before  us,  a  calculation  of 
time  worthy  of  more  confidence,  ail  measures  at  the  outer  and 
inner  foot  of  each  terrace  must  be  determined.  But  there  arc 
many  circumstances  in  practice  which  prevent  such  précise 
measurements,  and  our  calculation  would  scarcely  be  prac- 
ticable.  This  much,  however,  we  seo  at  a  glance — the  im- 
mense length  of  time  will  be  shortened  to  an  intelligible  number 
of  some  thousands  of  years,  if  there  be  any  truth  in  our  con- 
ception as  ezplained  above. 

In  our  drawing  of  the  lower  course  of  the  valley  thèse  ter- 
races  are  ail  open,  not  supported  by  mountain  buttresses  or  by 
dams  across  the  valley.  To  this  figure  we  might  add  another, 
plainly  tracing  the  upper  course  of  the  valley,  and  we  might 
depict  steps,  assigning  to  each  step  a  spécial  cause,  as  a 
compact  wall  of  sand  and  gravel,  a  moraine  or  lock  towering 
above  the  contracted  parts  of  a  valley,  &c.  But  a  walk  amidst 
the  sublimity  of  nature  would  be  far  more  interesting  than  the 
multiplication  of  figures. — Translaicd  from  theNorsl, 


THE  FRBNOH  SYSTEM  OF  STORM  MAPS. 

iniND,  or  rather  beside,  the  Panthéon  in  Paris,  at 
the  corner  of  a  street  that  runs  towards  the  Obser* 
vatory,  at  the  far  end  of  the  Oardens  of  the  Luxem- 
bourg, and  in  the  ground  fioor  and  corner  room,  as 
if  it  were  an  American  apothecary  shop  or  grocery  store,  the 
traveller,  curions  in  such  things,  will  find  a  woman  sitting  at 
the  receipt  of  custom,  taking  down  subscriptions  for  the  daily 
bulletin  of  the  meteorological  observations  carried  on  at  the 
Observatory.  I  bave  recently  learned,  however,  that  the  task 
of  making  thèse  observations  is  now  transferred  to  the  new 
observatory,  of  which  M.  St.  Claire  Deville  is  the  learned  and 
distingnished  superintendent, 

When  we  crossed  the  océan  in  October,  1866,  from  New  York 
to  Brest,  in  the  ViUe  de  Paris,  we  knew  that  the  passage  wonld 


be  stormy,  for  the  time  of  sailing  fell  on  the  bad  day  of  the 
weekly  storm  System  of  that  year.  And  so  it  turned  out.  We 
got  engaged  in  the  southern  rim  of  a  tremendoas  "  north- 
easter"  just  departing,  liko  ourselves,  from  the  States  for 
England,  and  we  sailed  nine  days  in  its  company,  sometimes 
gaining  on  it,  sometimes  beaten  back  by  it,  until  one  night, 
not  having  seen  the  sun  for  six  days,  we  lay  to  in  front  of  a 
lighthouse,  not  knowing  where  we  were,  only  that  we  certainly 
were  not  where  we  shonld  bave  been — off  Ushant.  When 
morning  broke,  the  shore  appeared.  It  was  Uie  coast  of  Corn- 
wall.  We  turned  therefore  at  a  right  angle,  and  steamed 
across  the  mouth  of  the  English  Channel,  and  arrived  at 
Brest  one  day  later  than  we  shonld  bave  been  had  we  mado 
Ushant  light. 

This  lost  day  permitted  our  disagreeable  companion,  the 
north-easter,  who  seemed  utterly  indiiSerent  to  our  society,  to 
go  ahead  ;  and  then  the  sun  came  forth,  and  the  beautiful  and 
cnrious  clifis  and  monuments  of  Brittany,  and  the  rare  scenery 
of  the  port  of  Brest,  remunerated  us  for  the  delay. 

Had  we  been  on  a  voyage  from  Labrador  to  Norway,  we 
shonld  bave  been  on  the  northern  rim  of  the  storm  instead  of 
the  southern  ;  and  it  would  bave  been  a  south-wester,  instead 
of  a  north-easter,  and  bave  drivon  us  forward,  ail  the  way, 
pèle  mhle, 

I  was  so  curious  to  foUow  the  subséquent  course  of  this 
erratic  monster,  that  on  my  arrivai  in  Paris,  I  subscribed  to 
the  Meteorological  Bulletin,  and  got  the  baok  numbers  for  two 
weeks. 

'  Looking  on  the  chart  for  the  day  before  we  saw  the  English 
light — there,  sure  enough,  was  the  firent  rim  of  our  storm  drawn 
in  curved  lines  from  north  to  south,  and  bellying  castward, 
over  the  north-west  corner  of  Europe.  The  next  day's  chart 
showed  it  further  advanced  and  raging  into  the  North  Sea  ; 
and  each  successive  daily  chart  marked  its  position  further  and 
farther  east-south-east,  until  its  form  was  broken  np  and  lost 
between  the  Black  and  Caspian  Seas. 

The  winter  I  spent  in  part  at  Pan  in  the  Pyrénées,  and 
every  morning  I  had  at  my  breakfast-table  the  mappcd  climate 
of  ail  Europe  of  the  day  but  one  before.  And  every  week  I 
had  a  new  storm  to  folio w,  from  its  first  appearance  on  the 
west  coast  of  Ireland,  to  its  disappearance  three  or  four  days 
later  in  the  Levant,  or  across  the  Ûral  mountatns. 

Sometimes  there  appeared  signs  of  a  disturbance  in  this 
regolar  march,  which  I  could  not  comprehend,  and  then  the 
order  would  be  resumed  and  regularity  maintained  as  before. 

In  St.  Petersburg  a  similar  storm  map  bas  been  published 
for  some  years,  even  better  adapted  for  the  student  than  the 
Frenoh.  In  England  there  was  until  recently  a  distribution  of 
storm  information,  in  advance  of  time,  to  aH  the  eeaports  of 
England,  by  telegraph  from  Greenwich  ;  bat  the  labour  and 
expensewere  supposcd  to  be  inadéquate  to  the  results;  the 
designer  of  the  System,  on  whom  it  chiefly  depended,  became 
engaged  in  other  scientifîc  pursuits  ;  and  the  daring  fishermen 
and  economical  merchants  of  England  were  impatient  of  con- 
trol.     So  it  bas  ccnsed. 

Along  the  stormy  and  dangerous  coasts  of  the  United  States 
such  a  System  would  be  of  incalculable  value,  and  ought  to 
hâve  been  established  by  Government  long  ago.  One  wealthy 
merchant  of  Boston  or  New  York,  however,  could  by  himself 
keep  up  an  establishment  of  the  kind  they  hâve  at  Paris,  until 
it  became  self-supporting — and  not  bave  to  wait  long  for  that 
to  happen.  The  Bulletin  of  Paris  is  a  quarto  sheet  of  four 
pages,  on  the  first,  second,  and  third  of  which  are  tables  of  the 
state  of  the  barometer,  thermometer,  and  eky,  the  rain-fall  and 
wind-force,  at  ail  the  places  from  which  télégraphie  despatches 
had  arrived  that  day,  and  lagging  despatches  of  the  day  before. 

The  third  page,  kept  permanently  furnished  with  a  map  of 
Earope,printed  in  blue,  shows  on  this  map,  but  in  strongblack 
lines,  the  curves  of  barometric  pressure,  geographically  drawn 
through  or  noar  the  places  from  which  the  telegram  of  the  day 
bas  come.     Thèse  telegrams  are  stndied  in  tbe  eventng,  and 
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thrown  into  carvea,  printcd  over  uight,  and  distributed  in  tho 
morning.  In  Paris,  a  man  can  see  at  a  glance  the  condition 
of  the  atmosphère  as  it  was  ail  over  Earope  the  day  before. 

The  Unes  of  barometrio  pressure  are  ail  concentric  in  a 
greater  or  less  degree,  beoanse  they  shàvr  the  sîdes  of  the  great 
waves  of  air  which  are  rolHng  forward  over  the  surface  of  the 
earth,  and  pressing  unequalljr  on  the  innumerable  barometers 
of  Europe.  Each  curve  is  marked  700,  705,  710,  715,  &c,, 
meaning  millimètres  of  meroury.  In  America  we  should  mark 
them  tenths  and  hundredths  of  an  inch.  Arrows  also  appear 
on  the  map,  showing  the  direction  and  force  of  the  winds. — 
Old  and  New, 


MONSTERS   FROM  A  SCIENTIFIO  AND  LEGAL 

ASPECT. 

BI   T.  EBWABDS  CLAKK,  MJ).,  OF  NEW  YOBK. 

HE  law  is,  monsters  cannot  inherit  ;  but  we  are  not 
told  how  mnch  of  deyiation  from  the  normal  human 
form  is  sufficient  to  constitute  a  monster.  Are  the 
Siamese  twins  monsters  P  Are  they  one  or  two  in- 
dividuals  P  How  great  must  the  union  be  between  two  suoh 
bodies  in  order  that  the  term  monster  may  be  jusUy  applied  to 
themP 

We  hâve  reaohed  a  period  in  civilization  when  men  of  science 
enforce  their  daim  to  a  share  in  the  shaping  of  the  laws  ;  and 
individaal  responsibility  is  no  longer  determined  by  the  moralist 
or  legislator  alone,  but  the  physician  and  naturalist  hâve  a 
hearing  and  an  influence. 

Somo  récent  researches  of  M.  Lereboullet,  in  regard  to  the 
development  of  the  lower  animais,  hâve  an  important  bearing 
on  the  above  questions  of  individuality  and  monstrosity.  To 
most  readers,  no  doubt,  that  rather  fréquent  occurrence,  an  egg 
with  a  double  yolk,  suggests  itself  in  this  connection  ;  and  we 
would  hère  mention  that  the  superintendent  of  the  Madras 
Muséum  lately  received  a  boiled  fowl's  egg  which  contained  a 
smaller  egg  wUh  a  slieîl.  Thèse,  as  we  shall  soon  see,  hâve  no 
bearing  on  the  above  questions,  for  their  double  yolks,  which 
are  the  true  eggs,  are  always  distinct  from  one  another,  and 
always  produce,  not  monsters,  but  two  chicks  of  normal  form. 

M.  Lereboullet,  while  stndying  the  embryology  of  the  pike, 
noticed  some  most  highly-interesting  facts.  Certain  eggs,  in- 
stead  of  developing  a  single  line  or  band  on  the  surface  as  the 
groundwork  of  the  embryo,  showed  two  of  them  which  produced 
double  fishes,  with  bodies  of  eqnal  size,  but  united  behind  to  a 
greater  or  less  estent.  He  observed  other  eggs  in  which  thèse 
bands  were  united  anteriorly,  and  a  single  fish  with  two  tails 
was  the  resuit.  He  abo  watched  the  development  of  fishes 
having  a  double  body,  but  only  one  head  and  one  tail. 

But  thèse  were  not  ail  the  strange  changes  observed  in  indi- 
vidnal  eggs.  He  discovered  triple  fishes — fishes  with  three 
heads,  and  three  more  or  less  fully-developed  bodies  united  pos- 
teriorly.  And,  lastly,  we  hâve  to  mention  a  remarkable  com- 
bination,  which,  no  doubt,  bas  considérable  bearing  on  some 
psychological  questions,  which  bave  always  pnzzled  those  who 
bave  made  mental  science  a  spécial  study.  M.  Lereboullet 
watched  the  development  of  somo  eggs,  on  the  surface  of  which 
there  at  first  appeared  two  transparent,  longitudinal,  and 
parallel  Unes,  tcrminated  in  front  by  two  cephalio  lobes  or  im- 
mature heads,  which  later  approached  one  another,  and  finally 
became  so  completely  united  (the  oontiguous  halves  of  the  em- 
bryos  disappearing)  that  a  fish,  normal  in  ail  its  parts,  was  the 
resuit. 

Many  variations  of  thèse  four  typical  forma  were  observed  ; 
and  it  must  be  remembered  that  the  embryonic  cell  (not  a  two- 
yolked  egg),  which  usnally  produces  a  single  individual  pikc, 
was  seen  occasionally  to  develop  into  one  with  two  heads  or 
two  tails,  or  into  one  whose  longitudinal  halves  belonged 
originally  to  two  separate  but  parallel  primitive  bands. 

Now  we  certainly  would  consider  a  pike,  developed  from  a 


single  egg-cell,  with  two  tails  (the  tail  of  a  fish  oonsists  not 
only  of  the  caudal  fin,  but  also  of  the  posterior  portion  of  the 
body),  as  a  single  individual  ;  but  let  the  other  end  be  doubled, 
let  there  be  developed  from  an  egg  a  pike  with  two  heads,  and 
for  what  reason  can  we  hesitate  to  call  it  still  a  single  indi- 
vidual P  Is  there  not  hère  also  simply  a  donbling  of  some 
portion  of  the  body  P 

But,  suppose  both  tliese  conditions  to  occur,  and  the  bodies 
to  remain  more  or  less  intimately  connected,  hâve  we  two 
individuals  P     If  so,  why  now  any  more  than  before  P 

The  pike  is  dassed  among  the  lowest  members  of  tho  vor- 
tebrate  séries,  yet  the  earlier  stages  of  its  development  do  not 
differ  essentially  from  those  of  the  highest  members  of  this 
grand  division  of  the  animal  kingdom  to  which  man  belongs. 

The  application  which  we  would  make  of  thèse  disooveries  of 
M.  Lereboullet  is  obvions.  Again  we  ask.  Are  the  Siamese 
twins  monsters  P     Are  they  one  or  two  individuals  P 

As  late  as  18G5  there  lived  in  Seville,  Spain,  a  man  named 
Jean  BapUsta  de  los  Santos,  aged  twenty-two  years,  who  had 
four  legs,  two  of  which  were  closely  united,  and  covered  with 
flesh  and  skin  in  such  a  way  as  to  appear  to  the  superBcial 
observer  as  a  single  limb. 

We  hâve  records  of  several  instances  of  children  living  for 
considérable  time  having  not  only  three  such  legs,  but  also 
three  arms  and  two  heads,  their  bodies  being  united  throughout 
their  entire  lengths. 

There  are  other  cases  wherc  the  union  is  still  more  com- 
plète ;  the  double  arm  and  leg  are  not  developed,  but  there  are 
two  distinct  heads,  and  the  body,  which  appears  to  be  of  Uie 
normal  type,  is  in  reality  furmed,  as  is  shown  by  certain  pecn- 
liarities,  by  the  growing  together  of  two  opposite  (not  con- 
tiguous)  halves  of  différent  germinal  bands.  Many  cases  are 
reported  which  show  ail  grades  of  union  of  two  heads,  pro- 
ducing  faces  with  fuur  eyes,  two  noses,  and  two  mouths  ;  others 
with  three  eyes,  and  still  others  where  the  third  compound  cye 
bas  disappeared,  and  the  two  noses  and  mouths  are  more  or 
less  olosely  merged  into  one  nose  and  one  mouth. 

Through  thèse  last-mentioned  cases  we  reach  the  highest 
degree  of  fusion,  and  the  Siamese  twins  stand  at  the  other 
end  of  the  séries.  The  récognition  of  the  duality  of  the  latter 
is  easy,  but  that  of  tho  former  is  often  only  established  by  a 
careful  inspection  of  the  parts  ncar  the  médian  line  of  the  body, 
and  of  the  viscera.  Such  a  person,  appearing  single,  is  in 
reality  composed  of  two  individuals,  if  the  Siamese  twins  are 
to  be  considered  in  that  light. 

It  thus  seems  to  be  no  easy  matter  to  form  a  légal  définition 
of  the  term  monster  when  treating  of  human  beings.  If  we 
would  not  call  thèse  twins  monsters,  would  we  apply  the  word 
to  a  person  in  whom  such  a  union,  positîvely  made  ont,  is 
carried  to  its  extrême,  and  who  appears  single  P  Is  it  not 
certain  that  both  thèse  would  escape  the  law,  provided  ordinary 
intelligence  were  présent  in  eachP  Moreover,  would  not  ail 
intermediate  compound  human  beings,  possessed  of  sound 
•minds,  be  entitled  to  the  same  considération  P 

The  fact  of  a  psychological  nature  to  which  we  bave  above 
alluded  is  this  :  There  are  perfectly  reliable  instances  recorded  of 
persons  leading  a  double  existence,  who  seem  possessed  of  two 
mental  or  spiritual  natures,  having  no  connection  whatever 
with  one  another,  but  both  manifesting  themselves,  of  course, 
through  the  body,  and  controlling  its  movements.  The  power 
of  memory  of  one  mind  has  no  knowledge  of  that  which  has 
been  acquired  by  the  other.  The  two  lives  altemate  with  one 
another  ;  they  are  more  or  less  natural,  and  the  period  of  the 
temporary  rulo  of  each  is  in  some  instances  a  constant  time,  in 
others  variable.  Such  a  person,  thongh  leading  a  double  life, 
is  conscious  of  living  only  one,  and  the  thread  of  each  is  regu- 
larly  taken  np  and  continuod  as  thongh  there  had  been  no 
interruption.  May  not  the  dnal  physical  nature  which  we 
bave  pointed  out  as  existing  in  some  persons,  accoant  for  XhM 
remarkable  mental  phenomenonP — Joiirtial  of  Pêycholoykul 
Medicine, 
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ADDITIONS  TO  THE  MENAGERIE  OP  THE  ZOOLOGICAL  GABDENS,  BEGENTS  PABK. 

From  Fehruary  13th  (o  26t/i,  1870. 


Vuo», 


2 
1 
2 
1 
1 
1 
1 
1 
1 
1 
1 
1 
l 


Petz's  Coniirefi  (Connnu  petzi)  

Arabian  Baboon  (Cynooephalns  hamadiyaa)  ^ 

Enropean  Soiuliks  (Spermophilns  oitOlns) 

Garden  Dormouse  (Myoxis  mitela) , 

Hamster  (CrioetoB  Tnlgaris)    

Soariet  Ibis  (Ibia  mbra)  

Banksian  Cookaioo  (ddyptorhynohnB  Banksii)   $ 

IfahoU  Galago  (Galago  Maholi)     $    

Common  Camel  (CamelaB  dromedarias)   ^    

Hairy-noaed  WombattChamolomja  laitifrons)  .... 

KangBToo  (MaoropoB  sp.)  S    

Fieldfare  (rardns  pUarU) 

Bonnet  Monkey  (Haoaons  radiatuR)  ê  


Oonatry. 


How  obtained. 


Mexico 

Aden 

Enrope 

Ditto 

Ditto 

Para 

New  Sonth  Wales  . 

Soath  Afrioa    

Egypt   

Yiotoria,  Australia 
Lake  Hope,N.  Anst. 

Europe 

Continental  India. . . 


Beceived  in  exohange 

Presented  by  H.  Dnncan,  Esq 

Pnrchased 

Ditto 

Ditto 

Deposited  by  Vieooont  Hill   

PorohaBed 

Presented  by  lient.  A.  J.  Hepper,  B.E. 

Deposited  by  Mr.  Sanger    

On  approval 

Ditto 

Porchaaed 

Presented  by  B.  L.  Camberland,  Esq. ... 


Whero  pUo«d  la  Oard«Bt. 


Parrot-honse 

Monkey-lionse 

Small  Mammal  HonFe 

Ditto 

Ditto 

Eastem  Aviary 

Parrot-honae 

Monkey-honse 

Camel-honse 

Wombat-honse 

Kangaroo-shedfl 

Western  Aviary 

Monkey-honse 


6  Hsle. 

ON  AURORAL  APPEABANCES  AND  THEIR  CON- 
NBCTION  WITH  THE  PHENOMBNA  OF  TER- 
RESTRIAL  MAGNETISM. 

BT  BAL70UR  STBWART,  7.R.A.S. 

|OME  yeani  since  I  Tentnred  to  snggest  that  aaroral 
displays  might  be  secondât j  cnrrents  dae  to  small 
bat  rapid  changes,  caased  by  somô  nuknown  inflnence 
in  the  magnetism  of  the  earth.  In  dcTeloping  this 
idea,  the  earth  was  conipared  to  the  core  of  a  Ruhmkorff 
machine,  and  the  moist  npper  strata  of  the  earth,  as  well  as 
the  npper  strata  of  the  atmosphère,  to  secondary  condnctors, 
in  which  cnrrents  will  take  place  whenever  tho  magnetism  of 
the  earth  changes  from  any  cause.  Thèse  tiews  wonld  appear 
to  be  confirmed  hy  the  very  interesting  records  of  earth- 
cnrrents  obtained  by  Mr.  Airy  at  the  Greenwîch  Obserratoiy, 
in  which  it  is  fonnd  that  dnring  times  of  great  magnetic  dis- 
tnrbance  tbere  are  strong  earth-cnrrents  altemating  from 
positive  to  négative,  tho  cnrves  lying  nearly  eqnally  on  both 
BÎdes  of  the  zéro. 

A  fnrther  development  of  this  idea  has  lately  ocenrred  to 
me,  in  conséquence  of  a  remark  of  my  friend  Mr.  Lockyer,  that 
the  zodiacal  light  may  possibly  be  a  terrestrîal  phenomenon, 
and  may  therefore  be  somehow  connected  with  the  phenomena 
of  terrestrîal  magnetism.  For  net  only  will  secondary  cnrrents 
be  caased  in  a  stationary  eondnctor  in  présence  of  a  magnetic 
core  of  variable  power,  but  aiso  in  a  eondnctor  moving  across 
the  Unes  of  force  of  a  constant  magnet.  The  question  arises. 
Hâve  we  on  the  earth  sach  moving  condactors  ?  In  answer  to 
this,  let  ns  reflect  what  takes  place  at  the  eqnator.  When 
once  the  anti-trades  hâve  reached  the  npper  régions  of  the 
atmosphère  they  will  become  condactors  from  their  tennity  ; 
and  as  they  pass  rapidly  over  the  lines  of  the  earth*s  mag- 
netic force  we  may  expect  them  to  be  the  vehicles  of  an  electrîo 
carrent,  and  possibly  to  be  lit  np  as  attenuated  gases  are 
when  they  condnct  electricity.  May  not  thèse  form  the 
zodiacal  light  P 

Snch  moving  cnrrents  will  of  coarse  re-act  on  the  magnetism 
of  the  earth.  We  may  therefore  suppose  that  somewhat  snddeo 
and  violent  changes  are  likely  to  take  place  in  the  earth's 
magnetism  at  those  seasons  at  which  the  earth's  great  wind- 
cnrrenta  change  most  rapidly.  May  not  this  acconnt  for  the 
exoess  of  distnrbances  at  the  eqninoxes  P 

Besides  the  anti-trades  there  are  also  no  doubt  convection 
carrents,  caased  by  the  daily  progress  of  the  san,  taking  place 
in  the  npper  régions  of  the  earth's  atmosphère.  May  not 
thèse  also  be  the  vehicle  of  carrents  as  they  cross  the  lines  of 
the  earth's  force,  and  acconnt,  to  some  extent  at  least,  for  the 
daily  variations  of  terrestrial  magnetism  P  and  may  not  this 
be  the  reason  of  the  likeness  observed  by  Mr.  Bazendell  between 
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the  cnrves  denoting  the  daily  progress  of  the  wind  and  those 
denoting  the  variation  of  the  dedination  magnet  P  Sach 
cnrrents,  in  as  far  as  they  are  electric  condnctors,  taking  place 
in  the  npper  régions  of  the  atmosphère  wonld  not  be  felt  by 
the  earth-cnrrent  wires  at  Greenwich,  and  I  think  Mr.  Airy 
has  noticed  that  this  is  the  case.  Bnt  the  tidal  wave  repré- 
sente a  motion  of  a  eondnctor  on  the  earth's  surface,  with  two 
periods  in  one  Innar  day.  This  motion  cannot  produce  a  very 
great  secondary  cnrrent,  bat  may  it  not  be  snfficiont  to  acconnt 
for  the  lunar-dinrnal  magnetic  variation,  which  is  also  very 
small  P 

Such  a  cnrrent  taking  place  in  a  eondnctor  electrically  con- 
nected with  the  earth's  npper  surface  onght  to  be  felt  by  the 
Greenwich  wires,  and,  if  I  am  not  mistaken,  Mr.  Airy  has 
detected  a  cnrrent  of  this  nature. 

May  we  not  also  imagine  that  there  are  two  varieties  of 
Aurora,  one  corresponding  to  stationary  condnctors  nnder  a 
veiy  rapidly  changing  core,  and  the  other  to  rapidly  moving 
oondootors  under  a  constant  coreP  And  might  not  an 
Aurora  of  the  latter  kind  indicate  the  approaoh  of  a  change  of 
weather  P 

Thèse  remarks  are  thrown  ont  in  order  to  invite  comment 
and  criticism,  and  they  will  hâve  served  their  pnrpose  if  they 
direct  attention  to  the  part  that  may  be  played  by  moving  con- 
dactors in  the  phenomena  of  terrestrial  magnetism.  It  will  be 
noticed  that  thèse  remarks  do  not  touch  upon  the  mysterious 
and  interesting* connection  believed  to  exist  between  magnetic 
distnrbances  and  the  frequency  of  solar  spots. 

P.S. — Since  writiog  the  above.  Sir  W.  Thomson  has  colled 
my  attention  to  a  paper  by  him  in  the  Philosophical  Magazine 
for  December,  1851,  in  which  it  is  suggested  Ûiat  moving  coa- 
ductors  may  play  a  part  in  the  phenomena  of  terrestrial  mag- 
netism.— Pajfer  read  hefore  ilie  Royal  Astronomical  Society, 


ON  THE  CALOABEOUS  SPICULA  OF  THE  GOR- 
GONACE-ffi,  AND  THE  IMPORTANCE  OF  THEIR 
GHARAGTERS  AS  A  BA8IS  FOR  GENERIC  AND 
SPEOIFIO   DIAGN0SI8. 

BY   W.  8.   KEKT,  P.L.S.,   F.R.M.8. 

|N  an  interesting  paper  pnblished  in  this  month's 
Monihly  Microecopical  Jow-nal,  Mr.  Kent  in  the  first 
place  gives  us  a  brief  acconnt  of  the  work  that  has 
becn  fldready  done  by  other  writers  relative  to  the 
study  of  the  Gorgonoceaa,  and  in  which  he  refera  most  par- 
ticalarly  to  the  labours  of  Qnekett,  Valenciennes,  Milne- 
Edwards,  and  KôUiker.  The  last-named  writer,  however, 
appears  to  be  the  only  one  who  has  recognized  the  zoological 
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importance  of  tlie  oharacters  afforded  by  the  calcareoas  spicula, 
the  remaining  nataralists  considering  them  valaeless  for  any 
otber  than  spécifie  diagnosis. 

The  researohes  of  Frofessor  Kôlliker,  embodied  in  bis  mono- 
grapb,  are  principally  confined  to  bis  ezamination  of  tbe 
type  spécimens  of  Esper,  Dncbassiang,  and  Micbelotti. 

Mr.  Kent,  by  tbe  stndy  of  spicula  prepared  from  tbe  type 
spécimens  of  Yalenciennes  contained  in  tbe  Paris  Maseum^and 
also  of  tbe  entire  organisms  and  spicala  contained  in  tbe 
Britisb  Mnseum  and  tbat  of  tbe  Boyal  Collège  of  Surgeons, 
in  addition  to  oorroborating  to  a  great*  estent  tbe  resalts 
arriyed  at  by  Frofessor  Kôlliker,  adds  testimony  of  bis  own 
relative  to  a  namber  of  epecies  not  allnded  to  by  tbat  writer, 
and  also  points  ont  tbe  tme  zoological  affinities  of  namerons 
donbtfal  specîes  of  Milne-Edwards,  as  indicated  by  tbe  cbarac- 
ters  of  tbeir  respeotiTe  spicnla. 

Mr.  Kent  nezt  gives  as  a  brief  synopsis  of  tbe  System  of 
classification  now  most  nniversally  accepted  (tbat  of  Milne- 
Edwards)  of  tbe  order,  inclnding  tbe  gronp  wbicb  forme  tbe 
snbject  of  bis  communication,  and  wbicb,  not  baving  been 
before  pablîsbed  in  tbe  Englisb  langnage,  will  be  of  consider- 
able  vaine  to  zoologists  in  gênerai,  as  well  as  microsoopists. 
He  then  prooeeds  to  describe  tbe  gênera  oonsecntively,  adding 
tbe  refaits  of  bis  investigations  relative  to  the  charaoters  of 
tbeir  spicnla.  Thèse  remarks  are  ricbly  illnsbrated  by  two 
plates,  in  Toffen  West's  best  style,  containing  npwards  of 
ninety  distinct  forms,  and  the  majority  of  which  are  now 
fignred  for  tbe  first  time.  Thèse  figares  are  so  arranged  tbat 
the  observer  catohes  at  a  glance  the  oharaoteristio  forms  pré- 
dominant in  the  respective  gênera  ;  and  référence  to  the  two 
plates  is  snfficient  to  show  what  an  endless  and  exqnisite 
variety  of  form  thèse  calcareoas  spicala  présent,  and  in 
addition,  what  zeal  and  labonr  Mr.  Kent  bas  bestowed  npon 
tbe  subjeot. 

The  facts  elîminated  by  Mr.  Kent  demonstrate  beyond  donbt 
the  bigh  importance  tbat  mnst  be  attaobed  to  the  modifica- 
tions of  tbe  spicnla  in  oar  appréciation  of  tbe  generic  charao- 
ters of  the  GorgonacesB. 

In  condasion,  Mr.  Kent  wonld  impress  apon  zoologists  the 
necessity  tbat  greater  attention  than  bitherto  onght  to  be  paid 
to  the  stractaral  characters  of  tbe  whole  of  the  Gorgonidœ, 
and,  on  the  otber  hand,  less  to  tbat  of  mère  variation  in 
ezternal  form. 

He  proposes  on  some  fatore  occasion  to  lay  before  the  Micro- 
soopical  Society  farther  détails  regarding  the  spécifie  varieties 
of  the  spicnla,  and  tbe  relative  positions  of  the  varions  forms 
in  relation  to  the  oommon  polypary,  and  also  to  demonstrate 
tbat  throngboat  tbeir  infinité  variety  one  law  of  nniformity 
essentially  prevails. 

ON  THE  GEOGBAFHIOAL  DISTRIBUTION  OF 

THE  CONIFER^. 

BT  KOBXBT  BROWN,  P.L.S. 

HE  foUowing  gênerai  conclu  sions  may  be  drawn  : — 
1.  Ooniferœ  are  foond  ail  over  the  globe,  but 
they  affect  oool  situations.  Whenever  a  northem 
speoies  wanders  sonthward  of  the  région  wbere  it 
obtains  its  maximum  of  development  (such  as  Abws  Bouglasii 
to  Mexico),  it  olimbs  to  an  élévation  wbere  the  mean  tempéra- 
ture approximates  to  tbat  in  which  it  is  found  farther  north- 
ward,  and  vice  versa, 

2.  Each  species  spreads  in  the  direction  of  tbe  least  (a) 
meteorological  change,  and  (/3)  physical  eh  ange.  Mountain 
ranges  are,  next  to  meteorological  conditions,  the  most.  impor- 
tant éléments  affecting  tbe  range  of  speoies. 

3.  Each  species  bas,  in  ail  likelihood,  an  isotherm  of  its 
own,  and  tbe  whole  order  only  prospering  within  certain  limite, 
thèse  limite  not  being  very  wide. 

4.  Température  is  not  so  important  to  the  growth  of  coni- 
fer^  ^  moiitore,    Tbw  \%  \^9  ftjl-iu^portwt  rt^wnt  i»  tbp 


growth  of  forests  ;  the  great  steppes  of  Asia  and  prairies  of 
America  being  almost  entirely  due  to  the  absence  of  snfficient 
moisture  for  the  prosperity  of  trees.  Trees  require  at  least 
from  15  to  16  in.  of  rain  dnring  the  growing  season.  The 
dense  foreste,  for  instance,  of  tbe  western  slope  of  tbe  Cascades, 
are  whoUy  due  to  the  ^bundant  supply  of  rain  tbat  région 
obtains.  Its  effect  is  well  seen  in  tbe  treeless  aspect  of  San 
Diego,  in  Southern  Califomia,  which  bas  an  annual  rainfall  of 
only  8|  in.,  while  Sitka,  in  tbe  territory  of  Alaska,  is  deluged 
under  the  enormons  rainfall  of  nearly  *î\feet  per  annnm  1 

5.  Each  species  bas  a  région  wbere  it  obtains  its  maximum 
of  development.  Ont  of  this  région  it  decreases  in  individuals, 
as  well  as  in  the  vigour  and  gênerai  appearance  of  thèse 
individuals. 

6.  Each  naturaZ  gênas  seems  to  bave  been  created  in  tbe 
centre,  in  which  the  greater  nnmber  of  its  speoies  is  found. 
Tbat  thèse  centres  of  création  bave  undergone  many  modifica- 
tions by  great  geologioal  changes  since  tbeir  original  création 
there  can  be  but  little  doubt,  and  many  of  thèse  anomalies  of 
the  distribution  of  plants  may  be  thus  explained.  The  ques- 
tion of  the  origin  of  thèse  species  does  not,  I  conceive,  corne 
within  the  province  of  this  paper.  With  tbe  modification 
stated,  I  consider  that  I  am  justified  in  saying  (thongh  with 
much  diffidence,  as  many  illnstrions  nataralists  bold  an  entirely 
contrary  opinion)  tbat  the  idea  of  spécifie  centres  is  not  yet 
establisbed  as  a  "  perfect  delnsion.'"  When  we  find  a  large 
namber  of  closely  allied  species  of  a  genus  wbolly  confined  to 
one  limited  district,  we  may  conclude  tbat  thèse  species  bave 
originally  sprung  from  some  parent  type. 

7.  The  range  of  species  is  no  way,  bpwever,  limited  to 
systematic  classification,  species  of  one  genus  being  found  in 
widely  distant  localities.  There  may,  however,  bave  been  some 
original  connection  between  thèse  localities. 

8.  It  is  most  erroneous  to  say  tbat  in  every  case  climate, 
élévation,  &c.,  do  not  afiTect  the  distribution  of  plants  and 
animais.  Whatever  may  bave  been  the  effect  of  former  geo- 
logioal and  physical  changes — as  exemplified  in  distribnting  the 
Malayan  flora  and  fauna — this  is  not  so  in  some  otber  parts  of 
the  world,  such  as  North-west  America,  &c, 

9.  Geological  structure  of  a  country  bas  a  considérable 
influence  in  limiting  tbe  distribution  of  a  species — for  instance, 
Séquoia  sempervirens,  is  bounded  by  the  metamorphio  sand- 
stone  of  tbe  coast  range,  and  the  Une  of  junction  between  tbe 
carboniferous  rocks  of  tbe  Illinois  région  with  tbe  cretaceous 
and  tertiary,  is  a  distinct  limitation  of  many  species  of  trees — 
by  rendering  the  soil  more  porous  ^nd  drier. 

Such,  in  a  few  words,  are  a  few  of  the  gênerai  conclusions  I 
bave  arrived  at  as  far  as  I  bave  gone.  I  beg  tbat  they  will 
be  received  merely  as  primiticB — a  sort  of  programme  of  a 
more  extended  essay  which  I  may  crave  permission  to  lay  before 
the  Society  at  another  time.  I  may  mention,  tbat  since  this 
paper  was  written,  tbe  treatise  of  Dr.  Hildebrand,  "  Die  Yer- 
breitung  der  Gonifem  in  der  Jetztzeit  and  in  den  fruheren 
geologiscben  Ferioden,"  ^  who  also  quotes  Th.  Beinling,  Ueber 
die  geographisclie  Verbreiiwng  der  Gonifem  bas  reached  me. 
As  both  authors  appear  to  treat  the  subject  from  a  totally 
différent  stand-point  from  mine,  l 'bave  nothing  to  remark 
regarding  tbeir  elaborate  memoirs  further  than  to  recomraend 
tbeir  gênerai  accnracy  and  tbe  painstaking  work  displayed  in 
them. — TransactiûiM  of  the  Botanical  Society  of  Editihurgh, 


Weather  Signa. — ^Thé  following,  says  the  Farmer,  may  be  worthy 
of  a  corner  : — "  An  old  gentleman  informed  me  that  he  hâd  made  it  a 
constant  practioe  for  the  last  fifty  years,  dnring  the  frost,  to  watch 
a  mole-Mu,  and  had  al  way  s  found  that  if  the  mole  threw  up  fresh 
earth  within  forty-eight  hours  the  frost  wonld  be  gone.  He  was  ad- 
viaed  to  do  this  by  hts  father." 


1  Bentham  i   AddrM •  to  the   Xdnnesn  Sooiety,  Haf  24^  ISOS.     iVo«f «K«f», 

Ixztiii. 

*  Verhandlunifên  dê$  NaiurhUtoHtehên  VêrHnêâ  dtr  PrpuHtchên  SJtHttlandf  %nd 
Wfti^Mm-   ^w^^  HMfte,  \,»o?>|i,  1||8J,  p,  I9e.      " 
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GALVANOSCOPIO  LANTEItN. 

BY  EDWIN  SMITH,   M.A. 

AYING  occasion  to  exhibit  to  an  audience  somc  of 
my  récent  ezperiments  on  the  electrical  phenomena 
of  plants,  I  was  obliged  to  invent  somo  means  of 
tnrowing  tbe  image  of  tbe  index  of  a  sensitive 
galvanometer  npon  a  screen,  I  did  not  want  to  nse  tbe  electric 
light,  or  to  add  the  weigbt  of  even  a  small  mirror  to  tbe  astatic 
needles;  otberwise  a  brigbt  spot  of  light  migbt  bave  been 
made  to  indicate  tbe  deflections  on  tbe  plan  of  a  Tbompson's 
galvanometer.  After  a  good  many  trials  of  varions  expédients 
I  bit  npon  tbe  following,  which  I  fonnd  to  auswer  my  pnrpose 
admirably.  It  is  an  application  of  tbe  principle  of  tbe  magie 
lantern,  and  is  at  once  simple  and  effective.  It  requires  no 
atronger  light  than  tbat  afforded  by  a  large  belmontine  lamp. 
Tbe  bands  of  tbe  operator,  not  being  wanted  for  tronblesoroe 
adjnstments  of  tbe  illumination,  are  at  liberty  for  tbe  perform- 
ance of  bis  experimentfl.  Tbe  apparatns  is  also  inexpensive. 
No  iron  mnst,  of  conrse,  enter  into  its  structure.  I  made 
mine  of  wood,  witb  brass  screws,  only  adding  a  copper  chimney 
to  tbe  box  which  contained  tbe  lamp.  The  light  tbus  inclosed 
is  placed  in  tbe  focus  of  a  large  condensing  lens.  A  circnlar 
aperture  is  lefb  in  tbe  lamp-box  of  tbe  saroe  size  as  tbe  lens  for 
tbat  pnrpose.  Tbe  rays  being  made  parallel  by  tbe  condenser 
fall  npon  a  mirror  bebind,  sloped  at  an  angle  of  45°,  and  are 
tbus  thrown  npwards  past  tbe  moving  index  of  tbe  galvano- 
meter. Tbis  index,  formed  of  tbe  ligbtest  possible  stem  of 
grass,  is  fixed  at  right  angles  to  the  npper  needie,  and  projects 
horizontally  over  tbe  lower  mirror  before  mentioned.  Just 
above  tbe  index  and  in  tbe  top  of  the  box  are  placed  tbe  front 
lenses  of  a  magio  lantern,  which  throw  divergent  rays  npon  a 
second  mirror,  also  inclined  at  a  suitable  angle,  by  which  they 
are  finally  cast  npon  the  white  screen.  It  is  best  to  adjnst 
tbe  lower  mirror  first  witb  regard  to  the  light,  tben  to  adjust 
the  sliding  lenses  till  a  distinct  black  image  of  tbe  index  is 
obtained  stretching  across  a  bright  field.  The  front  and  tbe 
back  of  tbis  apparatns  may  be  made  movable  to  enable  one  to 
get  at  the  interior  when  necessary.  An  npright  narrow  case 
of  cardboard,  strengtbened  by  two  parallel  ends  of  wood,  shonld 
be  placed  so  as  to  contain  tbe  arrangements  for  snspending  the 
needles  and  prevent  gnsts  of  air  from  distnrbing  them.  Two 
mercnry  cups  may  be  drilled  behind  tbe  box  in  tbe  thick  board 
which  forms  its  bottom,  and  which  should  project  beyond  tbe 
sides,  for  tbe  pnrpose  of  carryiug  three  or  four  lovelling-screws. 
Every  part  of  tbe  box,  inside  and  outside,  mnst  be  stained 
black. 

I  can  strongly  recommend  the  above  contrivance  to  tbe  notice 
of  teacbers  and  lecturers.  A  popnlar  audience  seems  to  under- 
stand  the  clock-like  movQments  of  a  black  finger  npon  a  screen 
more  readily  than  tbe  linear  motions  of  a  bright  spot.  Tbe 
tpectators  feel  as  if  they  saw  tbe  needie  itself  which  is  being 
deflected  by  voltaic  currents. — Chemical  Netvs, 


HINTS  ON  PRBSEItVING  LAEV.E. 

BY  H.  PRYER. 

OME  two  years  ago,  seeing  some  preserved  larvœ  in 
the  posses'bion  of  Mr.  Bond,  I  became  désirons  to 
know  the  method  by  which  they  were  prepared  ;  and, 
after  a  good  roany  experiments,  I  attained  saccess. 
Believing  tbat  there  are  many  otbers  wbo  would  like  to  be  in- 
formed  of  the  modua  operandi,  1  bave  pleasure  in  giving  them 
tbe  resnlt  of  my  expérience,  as  folio ws  : — 

Haviog  prQcured  a  larva,  immersc  it  in  a  solution  of  alum 
or  pyroligeneons  acid  for  a  short  time  ;  tben  gently  sqneeze 
the  inside  ont,  npon  or  between  pièces  of  blotting-paper,  taking 
care  not  to  tear  or  enlarge  tbe  anal  ori^ce.    After  h^ving  ef  • 


a  bent  glass  blow-pipe,  baving  a  bnlb  in  the  middle,  and  inflate 
the  larva  over  a  spirit-lamp,  baving  a  âat  pièce  of  zinc  fîxed 
over  the  âame.  Holding  tbe  tube  so  tbat  tbe  larva  does  not 
tonch  the  zinc  plate,  blow  gently,  until  it  is  qnite  dry  and 
bard.  Tbis  requires  great  care,  as  it  is  liable  to  scorcb  ;  and, 
if  tbe  skin  be  only  partially  dry,  it  will,  although  apparently 
finisbed,  become  indented  or  depressed  in  those  places  where  it 
is  not  thoronghly  hardened.  To  ascertain  if  tbe  opération  be 
complète,  oease  blowing,  and  draw  in  tbe  breatb  gently  ;  when, 
if  tbe  larva  is  not  dry,  it  will  shrivel  np,  and  mnst  be  inflated 
again  immediately  ;  if,  on  the  other  band,  it  is  dry,  it  will  re- 
main  distended  to  its  natural  size  and  appearance.  To  prevent 
tbe  head  from  being  extended  too  much,  dry  àll  tbe  body 
except  tbe  first  and  second  segments,  take  tbe  larva  away  from 
the  spirit-lamp,  and  press  tbe  head  into  its  natural  position, 
afterwards  drying  it  at  some  distance  from  the  flame,  witboot 
blowing  throngh  the  tube.  If  the  larva  require  colonring 
(as  almost  ail  green  larvse  do),  some  very  finely  powdered  dry 
colour  (rather  darker  than  tbe  original  colonr  of  the  larva) 
mnst  be  introdnced  into  tbe  skin  after  it  is  thoronghly  dry.  To 
get  the  colonr  evenly  on  the  inside  of  the  skin,  it  mnst  be 
rolled  about  in  the  band.  In  order  to  direct  tbe  beat  on  to 
any  particular  place,  a  small  bole  (about  the  size  of  the  head 
of  a  pin)  should  be  made  in  tbe  centre  of  the  pièce  of  zinc. 
Tbis  will  be  found  to  be  partioularly  useful,  when  finishing  tbe 
head  of  the  larva,  as  above  described.  Tbe  object  of  baving 
tbe  glass  tube  bent  is  tbat  tbe  head  is  tben  above  tbe  level  of 
tbe  fiame  ;  and  the  bulb  is  to  prevent  any  moisture  from  tbe 
mouth  running  down  the  tube  into  the  inside  of  tbe  larva.  I 
generally  put  a  pièce  of  blotting-paper  in  the  monthpiece  of 
tbe  tube. 

Tbe  inflation  while  the  larva  is  over  tbe  lamp  mnst  be  kept 
np  without  intermission.  Tbis  is  very  easy  after  a  little 
practice,  and  does  not  cause  any  exertion,  as  the  breathing  is 
oarried  on  throngh  tbe  nose. 

A  larva  should  be  kept  without  food  for  a  day  before  being 
Idlled,  as  it  is  almost  impossible  to  extraot  tbe  food  tbat  it  bas 
just  eaten  ;  and,  afler  the  larva  is  dried,  tbis  shows  in  an  ngly 
black  patch  just  bebind  the  head. 

Yery  frequently  it  oceurs  tbat,  wbile  blowing,  the  larva  will 
slip  off  tbe  tube  ;  tbis  can  be  prevented  by  tying  a  tbin  pièce  of 
cotton  round  tbe  end  of  tbe  tube  and  tbe  last  pair  of  claspers. 
It  is,  however,  as  well,  if  possible,  to  dispense  witb  tying  tbe 
larva  on  the  tube,  as  it  very  often  distorts  tbe  shape  of  the  last 
segments. 

The  best  larva  for  a  first  experiment  is  one  tbat  bas  no 
bright  colonrs  and  is  not  bairy;  snch  as  Noctua  xaniho' 
grapha, 

The  reason  for  putting  the  larva  in  pyroligneous  acid,  or  a 
solution  of  alum,  is  to  harden  tbe  skin,  so  tbat  it  may  not  be 
inflated  too  much  ;  and,  if  bairy,  to  prevent  the  bairs  from 
falling  ont  whilst  being  bandled. 

When  prescrving  a  brightly-coloured  and  bairy  larva,  such 
as  Bombyx  Neusiria,  1  generally  starve  it  until  it  is  nearly  dried 
np,  and  tben  kill  it  and  take  the  inside  ont.  In  conclusion,  I 
would  remark  tbat  some  amount  of  patience  is  requisite  to 
insure  success.  Any  further  particulars  or  explanations  tbat 
may  be  required  I  sball  be  most  bappy,  if  possible,  to  afford. — 
EniomologtsVa  Monthly  Magazine, 


New  Carving  Machine. — In  tbo  machîno  invcnted  by  Mr.  Gear, 
oE  Newhayen,  U.S.,  the  wood  to  be  canred  is  faetened  firmly  to  the 
bed  by  movable  olamps,  adjnstable  to  suit  any  reqnired  size  of  wood, 
and  the  cutters  are  fastened  to  a  spindle  moved  by  a  nniversal  joint 
in  any  direction  npon  tbe  bed  of  the  machine.  Tbe  cntter  is  gnided 
by  band,  the  çnide  resting  against  the  pattern.  The  carving  can  be 
ganged  tp  any  required  depth,  and  made  to  cpnform  to  any  required 
pattern.  A  f<^]^  blows  away  chips  M  fast  as  th«y  are  prodnced,  leaving 
tbe  work  oonstantly  in  view  of  tbe  operator.  The  same  tool  tbat 
ontfl  tbe  mortise  ^Isb  pnts  the  tepop,  the  two  pièces  of  yror\ç  t^  \>fi 
^pvetaile3  beipj  pjjiiiipo^  tPgeth^  tP  ^\^  ^  Pf  V^  UM^* 
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NEW    GARDEN    PLANT    {BABLEBIA    LICHTEN- 

STEINIANA,^  NEES  TON  ESEITB.). 

BV  KAXWELL  T.  HASTBRS,  M.D.,  PX.B. 

|HIS  is  One  of  Vbe  nost  pecntiar-looking  plante  we 
hâve  erer  bad  the  fortana  to  aee,  and  thongh  it  is 
destitute  of  tbe  attractive  colonrs  which  render  ao 
manj  of  itB  fellow  Acanthods  sncb  favouritea  ïn  onr 
BtoveB,  it  ia  veiy  far  from  inélégant.  The  Btruotare  of  tha 
flowers,  and  the  arrangements  apparentlj  inteoded  to  prevent 
croBH-fertilization  and  to  secore  eelf- fécondation,  inveat  it  with 
additional  attractions  for  theplant  lover.  We  will  first  give  a 
gênerai  deaoription,  and  then  allnde  to  some  of  the  more  rtrik- 
ing  pecaliaritiea  of  tba  plant. 

The  ahmb  ia  oovered  oTer  its  trliole  Bnrfaca  with  close,  nhite, 


lioary  down.  The  branohes  are  alender,  virgate,  sab-angnlar. 
The  leavea  are  opposite,  1-2  închea  in  tength  or  langer,  linear- 
lanœolate,  entire,  mncronate,  with  a  central  rib  and  numerona 
arched  veins,  tapering  at  the  base  into  a  very  short  stalk.  The 
flower-Bpikes  are  aiîllarj,  2-3  închea  long,  ovoîd  or  oblong,  con- 
aisting  of  a  large  nn;nbeT  of  cloaelj  packed  orerlapping  bracta, 
hII  tnmed  to  the  fore  or  lowerpart  of  the  spilce  (second).  Each 
bract  ia  ovate-aoominate,  macronate,  spine-toothed,  1-ribbed, 
with  prominent  and  cnrved  veins,  and  an  inch  to  an  ineh  and  a 
half  long.  The  cal/i  constats  of  foar  eepsla  in  two  rows;  the 
two  outer  sepals  are  appressed,  theposterior  one,  B,  nearest  the 
stem  is  snborbiculate,  macronate,  spine-toothed,  and  ciliate,  many 
ribbed,  abcnt  an  inch  long  ;  the  anterior  sepal,  A,  nearest  to  the 
bract  ia  aimilar  to  the  preoeding,  teeth  smaller  and  nnarmed  ; 
thèse  two  sepals  prqject  at  the  sides  beyond  the  bracts,  and 
Completel;  hide  the  two  inner  aepals  c,  which  decossate  witli 
the  onter  ones,  than  which  thej  are  mach  smaller  (^-inch  long, 
one  line  broad),  linaar,  spathidate,  ocute,  ciliate,  at  the  base. 
On  the  posterior  side  of  the  flower,  bctween  the  two  inner  sepals, 
is  a  vacant  space,  apparentlj  indîcating  the  posiUon  of  a  £fth 
anppreesed  sepal.  The  coroUa  s  îs  slightlj  lorger  than  the  inner 
aepals,  of  a  bronn  colonr,  tubalar,  tnbc  compresaed  from  baelc 
to  front,  dilated  at  the  base;  its  lirob  is  divided  into  &ve  short, 
ovate,  erect,  overlapping  lobes,  two  eiternal  to  the  three  othera, 
and  ail  so  tightlj  appreawd  that  they  close  the  month  of  the 
coroUa.  Stamens  5,  attached  to  the  tnbe  of  the  coroUa  a  little 
below  its  moath— '2  fertile,  3  stérile  ;  filaments  ereot,  hairy  ; 
anthera  of  fertile  filaments  erect,  adnate,  sogittate,  oblong,  bla^ilc, 
2-celled — cells  splitting  lengthwise,  and  towards  the  centre  of 
the  Uower.  Pollen  grains  large,  globose,  reticolated.  Ovary 
abont  two  lines  long,  oblong-OToid,  compressed  from  back  to 
front,  2-celled,  with  aiile  placentas  :  ovalea  4,  two  in  eaoh  eell, 
eooh  orbicnlar,  aacending,  the  lower  one  overlapping  the  npper 
one.  Style  c/lindrical,  nltîmately  longer  than  the  corcjla, 
cnrrecl  at  the  apex,  where  it  terminâtes  in  an  oblïqnely  truncated 
stigma.  The  frnit,  which  we  hâve  not  seen,  is  described  aa 
tetragonal. 

The  in&oreacence,  with  its  carions  one-sided  arrangemeat  of 
bracti,  resembles  in  gênerai  appearonce  that  of  some  composite, 
as  Carlina,  bat  is  latéral,  not  terminal.  The  oonstmction  of  Uie 
flower  seems  to  favonr  self-fertilization,  aa  will  be  seen  from  the 
following  facts  ;  the  two  ooter  sepals  are  closely  pressed  togetber, 
so  that  it  is  not  attogether  eaay  to  separate  thetn  i  the  edge  of 
the  larger  of  the  two  sepals  is  spîny,  and  the  teeth  wonld  seem 
rather  to  doter  than  favonr  the  access  of  inseots,  The  oorolla 
is  conpletely  concealed  within  the  sepals,  its  lobes  are  also 
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tigbtlf  appresBed  and  olip  ths  stigmatic  end  of  the  etjle,  and 
prérentits  passage  fromÛie  flower,  Bo  thatthe  Htigmaîa  alwajs 
incladed.  If  yoaog  flower-bods  b«  examiued,  the  style  will  be 
«een  to  be  erect  and  atroight  (g),  bnt  aa  the  s^le  lengthens  and 
oomes  into  contact  tritb  the  lobes  of  the  corolla,  its  furtber  pro- 
gress  18  arrested,  it  beoomes  curred  (r),  and  in  the  fnllj 
defeloped  flower,  d,  the  style  forins  a  complète  loop,  owing  to 
tbe  ttigma  being  retained  within  the  corolla.  Such  are  tbs  ap- 
pearanoes  preaeated  bj  the  Sower,  and  the  inferences  dednced 
from  them.  We  hare  bad  no  opportnnity  of  testing  how  far 
thoaa  ioferences  are  borne  out  in  practice.  For  epeoimens  of 
tbia  siognlar  plant  we  are  indebted  to  Mr.  W.  Bail.  Fîg.  1 
shows  a  branoh  with  the  under-side  of  the  inSoresoence  ;  fig.  2 
•hows  the  detaiU  of  the  flower.  a  and  s  are  the  two  onter 
aepala,  natoral  eîze,  forocd  open,  showing  tho  ereet  flower  in  the 
centre  ;  c  représente  the  two  inner  sepals,  eeparated,  natnral 
nze  ;  D  abows  tbe  corolla,  ealarged  ;  E  is  a  section  showing  the 
arTangemeat  of  its  lobes;  o  and  F  represent  OTaries,  with  the 
jonngetyle  beginningto  become  cnrred. — Qardenen'  Chronide. 


FhunbBao.— A  Ceïlon  ftiper  wjpi,  that  i(  the  woild  wanti  plom- 
bago,  KUd  is  willûi^  to  gÎTS  >  good  prioe  for  it,  Ceylon  oan  snpplj  the 
want.  Preiih  diaooTsrteB  of  the  niinerBl  ue  oonatantl;  nuide.  Slunild 
roiniiiK  continae  at  the  rata  of  tbe  put  few  yeara,  Oovemment  will 
hare  to  regnlate  tbe  pnrmit  with  referanoe  to  the  aafetj  of  the  people, 
otherwisa  lires  will  be  lost  from  fonl  ur  and  thq  oolùpie  of  bodly- 
fonued  pite.  We  obwrre  t)ut  tbe  Chamber  of  Commermi  tonnd  ths 
vpeoinieiiB  of  Uiia  minerkl  sent  Bome  time  ago  from  H&mbantotte  to  be 
defeotiïe,  from  the  preacncB  of  "  mat,"  or,  u  the  natÎTBS  OftH  it, 
"  watei-murk."  Tbe  prograss  of  tbia  ataple  eiport  bas  been  from 
4£,O0O  owt.  to,  ÎD  TODod  namben,  200,000.  The  qiuiitity  hoa  cou- 
nidenbly  more  than  qnadnipled  in  flre  jeus,  aod  more  tbui  doobled 
in  the  lut  H  comparée  with  the  previons  seaaon. 


REVIEWS   OF   BOOKS, 

L'Homme  Primitif.  Par  Louis  Fiouibe.  Oavrage  illnatri?  de 
30  Scènes  de  la  Yie  do  l'Homme  primitif,  etc.  Paris  ; 
Hachette.    1870.' 

PABAPHBASING  tbe  Shakapearian  exclamation,  we  may 
well  say  of  M.  Figuier,  "  Forsooth,  a  great"  compiler  ! 
There  ia  do  snbject  in  science  whicb  is  too  oomprebenai7e  or  too 
intricate  to  stay  the  intrepid  hand  of  tbe  French  popolariser 
of  Bcientifio  knowledge.  Botany,  Geol^y,  Entomology,  Herpeto- 
logy  bave  ail  been  dealt  with  by  M.  Figuier,  aft«r  M.  Fignier'a 
own  faehion,  and  now  be  bas  laid  hands  on  the  hitherto  sacred 
realm  of  prehistoric  archsoology,  and,  as  a  conséquence,  we  hare 
before  ns  a  bage  and  bandsome  volame,  in  whicb  we  mnst 
admit  that  ecissari  and  paste  bave  nob  been  spared.  Bot,  as 
we  hare  oflen  had  to  say  before,  when  spealring  of  31.  Fignier's 
labours,  we  are  disaatisfled  witb  the  reenlt  token  lovt-enlier. 
The  illnstratione,  so  far  as  tbey  are  confined  ta  soieutific  objecta, 
are  excellent,  and  they  are  not  less  nnmerons  than  good  ;  iD< 
deed,  this  part  of  the  work  is  so  very  perfeot,  that  pîcto- 
rially  a  concise  aocount  is  reodered  of  the  gradoal  evola- 
tion  of  man  from  the  sarage  to  tbe  ciriliied  oondîtion.  Whcn 
we  corne  to  examine  tbe  text,  we  are  compelled  ta  be  far  less 
coroplimentary  to  tbe  aotbor.  It  is  not  that  there  is  not 
abondance  of  matter,  and  mattar,  too,  wbich  is  often  taken 
from  Teiy  excellent  eonroes,  bat  it  is  tbe  anthor's  mode  of 
digesting  the  foots  of  which  we  complain.     M.  Fignier  ia  not  a 
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savant,  he  is  merely  a  scribe.  His  early  training,  if  it  was 
Bcientific,  musi  hâve  been  given  in  a  very  bad  achool.  Hence 
we  find  that  preconceived  ideas,  irrationalisin,  préjudice,  and 
dogmatic  expression  aboond  througbont  bis  writing,  and  de- 
prive  bis  teachiogs  of  anj  yalae  they  roigbt  otberwise  pos- 
sess,  in  deyelaping  tbe  miods  of  bis  readers.  As  mère  records  of 
Bcienti6c  facts,  tbe  compilations  of  this  aotbor  are  in  some 
respects  of  verj  bigb  merit  ;  and,  as  we  bave  already  said,  in 
illustration  tbey  surpass  tbe  popnlar  works  of  Englisb  and 
Qerman  writers  ;  but  as  works  calcnlated  to  incnloate  a  sonnd 
scientifio  metbod  of  reasoning  from  facts  np  to  generalizations 
and  laws,  we  mnst  say — and  we  sbonld  not  be  dealing  coDScien- 
tionsly  with  onr  readers  were  we  réticent  on  this  point — tbat 
M.  Fignier's  works  are  tbe  last  we  sbonld  tbink  of  patting  into 
tbe  bands  of  yontb.  It  is  a  great  and  important  responsibility, 
tbat  wbicb  resta  witb  tbe  m  an  wbo  commends  a  work  wbicb 
may  give  a  bias  to  tbe  miud  of  youtb,  a  tnm  wbicb  may  lead 
it  toward  trnth  or  from  it,  for  ever  ;  for 

"  Jnst  as  the  twig  is  bent,  the  tree  's  inclined  ;  " 

and  feeling  tbis,  we  oanoot  approve  of  M.  Fignier's  mode  of 
dealing  witb  opinions  wbicb,  we  will  not  say,  be  disbelieves,  but 
wbicb  he  dislikes.  It  is  very  easy  to  get  rid  of  the  théories  of 
an  adversary  by  saying  tbat  they  are  rnbbisb,  and  it  is  a 
method  whioh  M.  Figuier  affeots  to  a  very  great  estent  ;  but 
it  is  one  wbicb  is  just  as  applicable  to  one  side  as  to  anotber, 
and  it  is  one  whioh  ntterly  deprives  a  soientific  work  of  auy 
quality  beyond  that  of  being  simply  coriouB.  To  some  persons 
this  may  seem  unimportant  ;  tbey  will  say,  perbaps,  tbat  what 
we  want  are  facts,  and  tbat  the  anthor  gives  us  thèse.  To 
this  we  sbonld  not  object  muoh  did  M.  Figuier  confine  bimself 
to  facts;  but  as  he  proceeds  to  generalizatioo,  he  sbonld  do  so 
impartially, — and  he  does  not.  But  is  not  tbe  whole  aim  of 
scientifîc  teaching  to  lead  us  to  inferences  wbicb  sball  conyey 
some  truthful  idea  of  tbe  laws  of  the  universe  P — and  we  are 
Borry  to  think  that  in  not  a  few  instances  M.  Figuier's  pro- 
cesses of  argumentation  are  rather  of  tbe  ex  cathedra  type. 

There  is,  too,  a  little  too  much  of  self-glorification  about  the 
manner  in  which  our  anthor  explains  tbe  nature  of  the  task 
he  bas  nndertaken  and  the  difficnlties  which  encompassed  it. 
It  is  not  too  much  to  say  that  it  is  simply  an  impertinence  to 
Science  to  commence  a  préface  in  the  following  words,  wbicb  we 
quote  from  M.  Figuier's  "  fore-word  "  : — 

"  J'entreprends  loi  d'exposer  nne  Soienoe  qui  n'existe  pas  encore* 
Les  recberohes  ooncemant  l'origixie  de  l'homme  sont  déjà  en  nombre 
immense,  mais  elles  n'ont  pas  été  co-ordonnëea  avec  snite  et  méthode. 
....  Personne  juaqn'ioi  n'a  entrepris  de  le  débrouiller,  et  d'ëorireun 
ouvrage  2t^,  comme  on  le  disait  au  diix*hnitième  sièiole,  sur  tons  les  faits 
qui  oonoement  l'homme  aux  premiers  temps  do  son  apparition  sur  la 
terre." 

Now,  though  in  the  end  of  the  préface  the  author  admits 
the  existence  of  Sir  Charles  Lyeirs  Antiquity  o/Man  and  Sir 
John  Lubboek's  Prehiatoric  Jfa»  ;  and  though  in  part  of  tbe 
work  he  referç  to  Keller's  and  Nilsson's  treatises,  it  is  quite  clear 
that  he  regards  thèse  as  books  of  a  rather  inferior  order,  and 
as  being  terribly  uninteresting.  This  is  inexcusable.  But 
what  will  our  Englisb  readers  say  when  they  read  the  follow- 
ing criticism,  which  M.  Figuier,  with  ail  tbe  audacity  of 
flippant  ignorance,  passes  on  the  classic  volume  of  the  greatest 
geologiat  in  the  world  : — 

"  The  treatiae  of  M.  Charles  Lyell,  upon  the  '  antiqoily  of  man,' 
a  French  transkttion  of  which  appeared  in  1864,  is  but  a  séries  of 
technioal  deseriptions  of  the  deposits  of  the  quatemaiy  period,  in 
whioh  traces  of  man  are  found.    There  is  no  order  in  ail  thèse  notes, 

so  bizarrely  gronped  together Snob  is  this  treatiae  on  the 

'  antiquity  of  man,'  which  gives  a  singular  idea  enongh  of  the  way  in 
whioh  the  Englisb  geologiat  prépares  his  works." 

As  to  the  snbject-matter  of  the  work  before  us,  it  would  be 
needless  to  enter  upon  an  abstract  of  its  contents.  SufiSce 
it  to  say  that  the  anthor,  following  tbe  scheme  of  divi- 
pipi)  propoeed  }^  ]if ,  ^Met,  desorib^  9eTia^>yi^  tho  rpUc9  pf 


primitive  man  which  bave  been  discovered  in  varions  parts  of 
tbe  world.  Thus,  much  in  the  same  order  as  that  foUowed  by 
Sir  John  Lubbock  in  his  Prehistoric  Man,  and  in  his  excellent 
translation  of  Nilsson's  Stone  Age,  M.  Figuier  desoribes  in 
détail  tbe  weapons,  habits,  habitations,  and  cotemporaries  of 
the  men  of  the  rough-stone  period,  tbe  polished-stoue  âge,  tbe 
bronze  and  iron  epochs.  In  ail  thèse  descriptions  he  is,  of 
course,  Qallically  terse,  clear,  and  concise  ;  in  faot,  his  chapters 
are  by  no  means  dry  reading,  and  as  tbey  contain  a  number 
of  facts  almost  new  to  mapy  readerS|  they  will  be  found  of 
great  interest. 

We  must,  however,  caution  tbe  reader  against  too  readily 
accepting  M.  Figuier's  assertions.  Many  of  thèse  are  very 
questionable,  and  some  are  distinct  mis-stateroents  of  fact. 
We  caunot  afford  space  for  the  correction  of  ail  tbe  French 
autbor's  errors  ;  but  we  may  point  ont  a  few,  with  the  view  of 
putting  his  readers  on  their  guard.  Let  us  take,  for  instance, 
tbe  snbject  of  the  celebrated  jaw-bone  discovery  at  lifonlin- 
Qnignon,  with  which  tbe  name  of  M.  Boucher  de  Perthes  is  so 
memorably  assooiated.  Hère  is  a  somewbat  rongfa,  but,  we 
think,  not  inaccurate  translation  of  M.  Figuier's  version  of  this 
bistorical  matter. 

"  On  the  20th  of  April,  1863,  M.  de  Qnatrefages  annonnoed  to  the 
Institnte  this  discovery  of  Boucher  de  Perthes,  and  he  pre- 
sented  to  it  the  interesting  spécimens  found  at  Abbeville.  This  intel- 
ligence prodnced  a  great  sensation  in  England.  Tbe  Englisb  savants 
who  were  espeoially  oooupied  with  this  question,  Messrs.  Christy, 
Falooner,  Carpenter,  and  Bnsq  (sic) — came  over  to  France,  and,  with 
M.  Boucher  de  Perthes,  examined  the  deposit  containing  the  flint 
hatchets  and  the  human  jaw-bone,  and  *  they  unanimously  conjinned 
the  exactitude  of  the  conclusion  draum  by  the  indefatigable  archceo' 
logist  of  Abbeville  " 

This  is  one  solitary  spécimen  of  M.  Figuier's  method  of  dealing 
with  bistorical  facts.  Those  who  bave  read  Mr.  Busk's  capital 
account  of  tbe  jaw-bone  in  tbe  Naturàt  History  Beview, "pnhlÏBhed 
shortly  afler  tbe  visit  to  Abbeville,  are  aware  of  tbe  nature  of 
tbe  unanimity  (!)  alleged  by  M.  Figuier,  and  they  will  remember 
how,  by  sawing  tbe  boue,  Mr.  Busk  showed  tbat  tbe  jaw  was  a 
récent  one,  wbicb  some  clever  workman  bad  placed  in  stht  and 
thus  palmed  off  on  tbe  credulity  of  M.  Boucher  de  Perthes,  in 
a  manner  reminding  one  of  Mr.  Pickwick's  well-known  archaso- 
logical  investigations. 

M.  Figuier's  treatmcnt  of  tbe  Darwinian  theory  and  the 
controversy  of  tbe  Ncandertbal  and  Engis  skulls  is  equally 
satisfactory  with  his  account  of  the  Abbeville  mare's-nest.  He 
is  qaaintly  humerons  à  propos  of  the  snpposed  anthropoid 
character  of  tbe  Engis  sknll,  for  he  says,  regarding  the  state- 
ment  tbat  the  skull  is  a  well-developed  and  high  one  : — 

^'  Hippocratea-Huxley  says  Tes,  Galen-Yogt  says  No,  and  Celsns- 
Lyoll  says  neither  Tes  nor  No." 

Of  the  page  plates  which  accompany  the  volume,  and  which 
are  in  true  French  artistic  style,  from  the  pencil  of  M.  E. 
Bayard,  we  are  bound  to  confess  tbat  tbe  book  would  bave  been 
much  better  withont  them.  One  or  two  are  fair  and  passable, 
the  remainder,  though  cleverly  drawn,  are  simply  monstrons 
représentations,  and  are  ridiculous  to  tbe  very  aome  of 
absurdity.  Tbe  man  represented  in  ail  is  from  the  same  mode!, 
and  is  of  a  type  of  beauty  and  expression  such  as  might  be 
selected  for  eitber  a  Jupiter  or  a  Christ  ;  the  ladies  are  nnusn- 
ayy  pretty  and  piquant,  and  were  their  costume  a  little  less 
décolletée  tbey  would  recall  to  mind  the  faces  at  Cremome  or 
the  Barlington  Arcade  ;  in  a  word,  as  samples  of  prehistoric 
mankind  they  are  preposterous — not  idéal,  but»  as  artists  wonld 
say,  "  idealized."  One  of  the  best  illustrations  in  the  volume 
is  tbat  of  a  Swiss  prehistoric  lake  dwelling,  wbicb  we  repro- 
dace  on  p.  223,  but  this  is  taken  from  the  noble  treatiae  by 
Keller.  In  conclusion,  we  can  only  express  a  hope  tbat 
Messrs.  Obapman  &  Hall,  who  are  about  to  issue  an  Englisb 
translation  of  this  work,  vrill  take  some  steps  to  correct  its  mis? 
pB,}^^  ap^  "  ^lot  ont  ail  ita  iniquitiea," 

.tJ^M.      I  I  I     ■   I        ■    -  Il  I 
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CORRESPONDENCE. 


The  "  Ijondon  '*  Mounting  Solution. — Mr.  Sanford,  of  Bed  lion- 
square,  has,  says  the  British  Journal  of  Photography,  forwarded  to  us 
a  sample  of  a  new  print  mountant,  bearing  the  name  at  the  head  of 
ihia  paragraph.  It  is  semi-fluid  in  a  very  warm  room,  becomes 
thotonghly  Uquefied  when  placed  in  a  vessel  of  moderately  hot  water, 
but  at  the  normal  température  of  the  présent  month  it  is  qnite  gela- 
tinified.  A  spécial  advaatage  of  this  préparation  is,  that  prints  may 
be  monnted  on  any  kind  of  paper  with  entire  freedom  from  cockling. 
Sinoe  we  got  the  sample  of  the  "London  Mounting  Solution,"  we 
hâve  used  it  OQ  peTeral  occasions,  and  always  with  undiminished 
f^f^me^.     '    '  •  •  .  ^   -   ^         ••       • 


■¥>*• 


It  It  diitinetly  to  be  borne  in  mind  that  we  do  not,  by  interting  letten,  oonT^y 
aoy  opinion  faroiirable  to  thcir  oont«ntt.  We  open  onr  oolnmot  to  alJ,  without 
leaning  to  any;  and  thnisopplj  a  channel  for  the  publication  ofopiniona  uf 
ail  Aaaes. 

No  notice  whatever  wiU  be  taken  of  anonjmoat  oommonications. 

We  cannot  nndertàke  to  retnm  rejected  commnnicationi. 


Who  abv  thb  Dakaans  p — From  Db.  Bsddos. 

Deab  Sir, — While  thanking  you  for  your  friendly  review  of  my 
paper,  "  On  the  Stature  and  Bulk  of  Man,"  in  the  new  volume  of  the 
AnihropologicalMemoirSf  I  should  be  glad  to  assure  you  of  my  ortho- 
doxy  as  to  the  Danaans.  I  am  far  from  confounding  them  with  the 
Danes,  of  which  heresy  you  seem  to  suspect  me, — I  know  net  why.  ^ 


Cli/ton,  Feh.  27. 


Yours  truly,  • 

JoHK  Beddok,  M.D. 


The  Society  op  Arts'  Libbary. — From  W.  Lloyd  Wise.  ^ 

Sir, — Some  months  baok  I  drew  attention  to  the  inconvénient 
arrangement  of  the  Society  of  Arts'  Library,  and  suggested  a  way  of 
improving  it.  The  letter  signed  "  A  New  Member  "  in  the  Society  of 
Arts'  Journal  shows  that  my  oomplaints  were  well  fonnded,  and  that 
my  suggestion  as  to  improvements  was  at  least  deserving  of  some 
considération. 

I  hâve  since  written  to  the  editor  of  the  society's  journal,  but  for 
some  reaaon  best  known  to  those  "  in  office,"  neither  of  my  letters  has 
been  published.  Under  thèse  droumstanoes  I  subjoin  a  copy  of  my 
last  letter  in  the  hope  that  you  will  favour  me  by  ita  insertion  in  your 
valuable  journal,  and  perhaps  savo  some  of  your  readen  from  being 
disappointed,  as  '*  A  New  Member,"  myself,  and  others  hâve  been. 

Tour  obedient  servant,  W.  Lloyd  Wise,  M.S.A. 

Cha/ndos  Cliambers,  Adeîphif  W.C.^  Fehruary  28. 

"  TotJie  Editor  of  the  'Society  of  Art»*  Jounio/.' 

"Sir, — I  hâve  been  much  interested  by  the  letter  of  'A  New 
Member  '  in  your  last  issue,  and  I  quite  agrée  with  the  suggestion  that 
the  society's  opérations  hâve  now  assnmed  a  magnitude  which  demande 
the  occupation  of  more  commodious  premises.  But  as  *  Borne  wos  not 
built  in  a  day,'  neither  oan  the  sooiety  expeot  to  find  new  premises 
exactly  suited  to  its  présent  purposes  at  a  moment' s  notice. 

"  I  would  not  for  an  instant  damp  the  énergies  of  those  who  are 
disposed  to  exert  themselves  to  secure  a  better  building  ;  but  I  oon- 
tend  that,  in  the  mean  time,  we  should  make  the  best  ^of  the  one  we 
hâve,  which,  as  a  matter  of  fact,  and  as  I  hâve  frequently  pointed  out, 
is  not  being  donc. 

"  Tour  correspondent  says,  *  I  hâve  more  than  once  or  twice  wanted 
to  consult  the  library,  but  the  library  itself  is  used  as  a  sort  of  ex- 
hibition room  for  modela  and  pictures,  and  though  it  is  no  doubt 
désirable  to  hâve  exhibitions,  it  is  soarcely  fair  to  do  so  at  the  expense 
of  the  utility  of  the  Society  in  other  ways.  The  reading-room  is  partly 
an  office,  and  partly  a  référence  room,  so  that  quiet  study  is  out  of  the 
question.  I  joined  the  society,  not  from  a  purely  philanthropie  motive, 
but  from  a  désire  to  avail  myself  of  the  advantages  it  offered,  content, 
however,  if  a  portion  of  my  subscription  went  towards  the  gênerai 
good.  I  feel  somewhat  that  tho  society  had  no  right  to  ask  for  my 
membeiship,  if  it  could  not  accommodatc  me.' 

"  How  woU  do  thèse  remarks  tally  with  the  following  passages  which 
I  extract  from  my  letter  of  9th  September  last,  to  the  Times,  viz., 
'  But  anybody  who  may  join  in  the  hope  of  finding  the  library  as 
serviceable  as  might  reasonably  be  expocted  from  an  influontial  society 
professing  to  do  so  much  in  promoting  teohnioal  e<luoation,  and  so  forth, 
will  be,  as  I  bave  been,  sadly  disappointed.' 

"  *  Although  tbere  is  a  fine  room  available,  it  has  been  thonght  proper 
to  lumber  it  up  for  years  past  with  a  lot  of  old  and  dirty  modcls  and 
ecraps  of  métal  in  glMS  cases,  which  in  their  présent  state  and  posi- 
tion, can  be  of  no  use  to  anybody.' 

**  And  now  I  come  to  the  question  of  what  should  be  done  to  make 
the  most  of  the  society's  présent  house,  pending  the  appearance  of  *  a 
new  house.' 

"  To  begin  iritb,  the  society  appears  to  be  attompting  too  much  for 
its  présent  resonroea,  and  in  so  doing,  is  actuaUy  negleoting  one  of  the 
first  dnties  to  its  membera, — that  is,  to  provide  every  accommodation 
in  the  library. 

"  At  présent  the  exhibitions  and  the  library  are  alike  failures,  beoanse 
there  is  not  the  oonvenienœ  required  for  both  :  honoe  it  is  dear  that 
one  of  the  two  things  should  be  aboUshed  for  the  présent;  it  is 
equaUy  olear  that  this  must  not  be  the  library.  The  gênerai  impor- 
tvipe  of  the  library  demande  that  it  should  take  preoedence  over  the 

»  Tbe  fQiif ipr  to  Dr.  ^eddoe  w  :  From  the  poQte^—IlBvnnnia. 
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other  mattera  whioh  are  now  penniUed  to  render  it  oomparatiTely 
nMlesB,  and  therefore  I  snggevted  months  ago  that  *  tho  large  room 
on  the  gronnd  floori  whioli  is  at  this  time  neither  one  ihing  nor  anoiher, 
shonld  be  oonTeried  into  a  oommodioas  Ubracy  and  reading-room, 
•whioh  wonld  be  a  crédit  to  the  society,  and  a  niai  oonTenienoe  to  ite 
members.'  The  présent  oumbersome  glass  oases  might  be  either  modi- 
fied  or  snperseded  by  other  oases  of  a  more  snitable  kind;  and 
althongh  the  détails  of  the  altérations  might  reqnire  some  little  oon- 
ûderation,  yet  there  oan  be  no  donbt  as  to  the  praotioability  of 
adapting  the  large  room  on  the  gronnd  floor  to  soit  the  reqnirements 
of  those  members  who  may  désire  to  nse  the  library.  It  may  be  said 
that  the  présent  oases  hâve  been  oostly,  and,  fnrthermore,  that  the 
proposed altérations  wonldinvoWe  some  little  ezpenditnre  ;  bntaltbongh 
this  may  be  so,  oommon  sensé  willdiotate  the  expedienoy  of  expending 
a  few  ponnds  to  save  an  old  and  inflaential  Society  from  that  ntter 
disgrâce  which  a  continnanoe  of  the  présent  state  of  things  must 
ineyitably  bring  down  npon  it 

**  Yonr  obedîont  serrant, 

"W.  Lloyd  Wisb." 


Tkansisnt  Hemiopsia. 

Sir, — Having  read  with  interest,  in  Scixntific  Opinion,  Feb.  23, 
yonr  report  of  Mr.  Habert  Airy's  paper  "  On  a  Distinct  Form  of 
Transient  Hemiopsia,"  and^haTing  mysàf  been  sabjeot  to  very  similar 
attaoks  between  the  âges  of  12  and  17,  and  onoe  at  the  âge  of  86, 1 
f  eel  it  not  improbable  that  my  own  expérience  may  tend  to  elnoidate 
the  sabjeot,  and  possibly  snggest  relief  from  snlTering. 

The  blindness  woold  oome  on  qmte  soddenly  ;  more  than  once 
whilo  looking  at  a  tablecloth  woven  with  soarlet  and  bine  ;  often 
while  dieastng  for  breakfast,  when  a  portion  of  the  lef t  side  of  my  f aœ 
woold  disappear  in  the  glass.  The  obUterating  mass  appeared  to  me 
like  overlapping  blaok  bnbbles,  oooasionally  tinged  with  gold,  bnt 
alwaya  roUing  and  growing  ontwards  to  the  right,  till  eveiy  objeot 
had  loflt  iU  lef  t  half . 

This  woold  oontinoe  from  15  to  20  minotes,  when  it  passed  off,  and 
was  soooeeded  by  8  hoors  of  intense  headaohe,  with  naosea,  nombness 
in  the  hand,  and  the  greatest  difficolty  in  expressing  myself.  If  I 
sang,  I  had  to  praotise  oyer  what  I  had  to  say  in  order  to  be  onder- 
stood,  as  the  «yÛables  woold  oome  wrongly  strong  together. 

Hoping  to  shorten  sofFering,  I  had  been  in  the  habit  of  immediately 
taking  an  emetio,  bot  this  appeared  to  maJce  the  attacks  more  f  reqoent. 
Once,  feeling  veiy  cold  doring  the  blindness,  I  drank  a  cop  of  strong 
ginger-tea,  and  for  the  first  time  no  headaohe  at  ail  followed.  Instead, 
therefore,  of  lying  down  in  a  darkened  room,  I  went  aboot  my  osoal 
oooopations,  bot  disoovered  that  the  nombness  and  the  diffioolty  of 
speeoh  were  still  présent,  whioh  sorprised  me,  as  I  had  always  attri- 
boted  the  latter  to  the  elTeot  of  severe  pain.  In  socceeding  attacks  I 
always  resorted  to  ginger-tea,  with  inTariably  the  same  residt.  I  hare 
known  hot  pickles  sooceed  eqoally  well  in  other  oases.  A.  B. 


Absuuino  thb  Nakb  of  Sowx&bt. — From  C.  Sowxsbt. 

Sir, — An  advertisement  has  appeared  in  Sgientific  Opinion  in 
whioh  it  is  stated  that  I  "  haye  assomed  the  name  of  Sowerby."  Allow 
me  to  inform  yoo  that  the  bosiness  of  my  late  father,  G.  B.  Sowerby, 
has  been  in  my  possession  sinoe  1853  ;  and  in  1856,  I  beoame  the 
owner  of  it  by  porohase.  As  the  statement  of  whioh  I  oomplain  is 
ntterly  deroid  of  troth,  and  likely  to  do  me  a  great  i^jory  in  my  bosi- 
ness, I  shall  feel  obliged  by  the  insertion  of  this  letter. 

I  am.  Sir,  yonr  obedient  seryant, 
Lùndon,  Feh,  27.  C.  Sowsbby. 


A  New  Insecticide. — M.  Cloes,  who  is  engaged  at  the  garden  o' 
the  Paris  Mnseom,  has  invented  what  he  conûders  a  oomplete  annihi. 
lator  for  plant-lioe  and  other  small  inseots.  This  discoyery  is  given 
in  the  Revue  Horticole,  with  the  endorsement  of  its  distingoished 
editor,  £.  M.  Carrière.  To  redooe  M.  Cloez's  préparation  to  oor 
measores,  it  will  be  soffldently  aocorate  to  say,  take  3|  os.  of  qoasaia 
chips,  and  5  drachme  of  stayesaere  seeds,  powdered.  Thèse  are  to  be 
pnt  in  7  pints  of  water,  and  boiled  ontil  redooed  to  5  pinte.  When 
the  liqoid  is  oooled,  strain  it,  and  nse  with  a  watering-pot  or  syringe, 
as  may  be  most  oonyenient.  We  are  aasored  that  this  préparation  luw 
been  most  effioadoos  in  France,  and  it  will  be  worth  while  for  oor 
gardeners  to  experiment  with  it.  Qnassia  has  long  been  osed  as  an 
insect-destroyer.  The  stayesaere  seeds  are  the  seâs  of  a  speoies  of 
larkspor,  or  Delphiniom,  and  osed  to  be  kept  in  the  old  dmg  stores. 
Years  ago  they  were  mooh  osed  for  an  inseot  that  foond  its  home  in 
the  homan  hmd,  bot  as  that  has  fortonately  gone  ont  of  fàshion,  it 
may  be  that  the  seeds  are  less  obtainable  than  formerly.  The  stayes- 
aere seeds  contain  Delphine,  whioh  is  one  of  the  moet  actiye  poisons 
known,  and  we  haye  no  donbt  that  a  yeiy  small  share  of  it  woold 
proye  fatal  to  insecte. 
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BaoNtariM  of  SoeietiM  will  obUM  as  by  regnlirly  IbrwavdiiiK  '*Abttisoti  of 
Prooeedingi;  *'  and  tktj  woQla  do  nmofa  to  enhanoe  the  intorwt  aad  «komi 
of  tlurir  meetiBKt  if  thay  wonld  anable  w  to  pnbUah  in  «ntioipalion  "notieefl 
of  papan  to  be  raad.*'  ^_^__^ 

BOYAL  SOCIETY. 

Thubsdat,  Fsbbuabt  24th. — The  foUowing  papers  were  read: — 
"  Note  on  certain  lichens,"  by  John  Stenhoose,  LL.D.,  F.B.S.,  &o. — 
Throogh  the  kindness  of  W.  Oarrothers,  Esq.,  of  the  Botanical  De- 
partment of  theBritish  Mnseom,  I  obtained  a  considérable  qoantity  of 
lichens  from  the  neighboorhood  of  Moffat  in  Sootland.  Thèse  were 
Cladonia  rwngiferinaf  and  a  mixtore  of  Uanea  harhata  and  Evemia 
prumuiri,  the  latter  of  whioh  were  carefnlly  separated  by  picking — a 
somewhat  tedioos  opération,  as  they  were  mnoh  interlaoed. 

Uanea  harhata, — ^In  order  to  extraot  the  osnic  add  from  this  lichen,  it 
was  maoerated  for  aboot  thirty  minotes  with  a  dilote  solotion  of  sodic 
carbonate,  sqoeesed,  again  treated  onoe  or  twioe  in  a  similar  manner, 
and  the  torbid  solotion  preoipitated  by  a  slight  excess  of  hydroohlorio 
aoid.  The  crode  dark-green  acid  thos  obtained  was  mixed  with  milk  of 
lime  and  a  considérable  qoantity  of  warm  water  (40*  C),  filtered,  and 
the  clear  lemon-ooloored  solotion  of  osnate  of  caloiom  acidolated  with 
hydroohlorio  add.  The  aoid  was  thos  preoipitated  in  pale  yellow  flooks, 
whioh  were  colleoted. 

The  reason  that  I  adopted  this  modification  of  the  prooess  I  formerly 
proposed,*  is,  that  althongh  osnic  acid  readily  dissolyes  in  milk  of  lime 
when  it  has  been  extraoted,  yet  in  order  to  exhaost  this  and  other  com- 
pact lichens,  it  reqnires  to  be  treated  a  great  many  times  i!  lime  be 
employed,  whilst  two  or  three  are  soiBoient  with  carbonate  of  sodiom. 

The  partially  porified  osnic  add  obtained  in  the  manner  aboyé  de- 
scribed,  was  eadly  rendered  qoite  pore  by  taldng  adyantage  of  the 
peooliar  property  whioh  this  aoid  possesses,  of  forming  an  insoloble 
caloiom  sait  when  boiled  with  lime.  The  orode  yellow  aoid  was  plaoed 
in  a  flask  with  a  qoantity  of  water  and  an  excess  of  slaked  lime,  and 
the  mixtore  boiled  for  twenty  minotes  or  half  an  hoor.  The  insoloble 
oaloiom  osnate  was  colleoted,  well  washed  with  hot  water,  and  the  lime 
then  remoyed  by  boiling  it  with  a  slight  excess  of  hydroohlorio  acid. 
The  tolerably  pnre  nsnio  acid  was  then  coUeoted,  and  well  washed  with 
boiling  water.  It  was  adyisable  to  continue  the  digestion  with 
hydroohlorio  add  for  half  an  honr,  as  it  rendered  the  add  more  compact 
and  eaqr  to  collect.  By  this  altemate  treatment  with  lime  and  acid,  a 
large  qoantity  of  some  dark-ooloored  impority  was  remoyed.  This 
forme  the  best  prooess  for  recoyering  osnic  aoid  in  a  state  of  tolerable 
pority  from  residoes. 

It  was  foond,  howeyer,  to  be  botter,  whtfn  considérable  qoantities  of 
osnic  aoid  were  to  be  prepared,  to  boil  the  pale  yellow  osnic  add  paste, 
as  obtained  by  predpitation  from  the  lime  solotion,  withîa  small  qoantity 
of  water,  to  which  strong  oanstio  soda  solotion  was  gradoally  added, 
soiBoient  to  dissolye  nearly  the  whole  of  the  nsnio  acid.  It  was  then 
set  adde  to  orystallise,  and  when  cold  the  yery  dark-ooloored  snpema- 
tant  mother-liqoor  deoanted,  and  the  crystals  of  sodic  osnate  washed 
onoe  or  twice  by  décantation,  with  a  smiûl  qoantity  of  odd  water.  It 
was  then  redissolyed  and  recrystallized  once  or  twioe  in  the  same 
manner. 

The  nearly  pore  sodic  osnate  was  now  dissolyed  in  a  considérable 
qoantity  of  hot  spirit,  filtered,  and  the  boiling  solotion  strongly  addo- 
lated  with  aoetic  add.  The  osnic  add  then  separated  in  fine  needles, 
which  when  cold  were  colleoted,  well  washed  with  odd  spirit  (in  which 
they  are  almost  insoloble,)  and  reorystallised  from  bdling  spirit  to 
render  them  qoite  pore. 

When  the  qoantity  of  add  operated  on  was  bot  small,  the  beat 
means  was  to  dissolye  it  by  means  of  caostic  soda  solotion  in  a  large 
qoantity  of  boiling  spirit,  filter  from  the  insoloble  imporities,  and 
strongly  addolated  with  aoetic  add.  The  nearly  pnre  osnic  add  whioh 
crystalUzes  ont  in  large  needles  when  the  solotion  oools,  was  colleoted, 
washed,  and  reorystallised  two  or  three  times  from  spirit. 

I.  *130  grm.  osnic  add  gaye  *298  grm.  carbonio  anhydride  and  *060 
grm.  water. 

II.  *245  grm.  osmic  acid  gaye  '564  grm.  carbonio  anhydride  and  *188 
grm.  water. 

I.  II.  H««a. 

C,g     =     216     »     62-48        62-53  62*79  62.80 
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I.  was  pnrified  by  boiling  with  lime,  and  II.  by  repeated  oystalUza- 
tien  of  the  orode  add. 

In  the  analysis  pobUshed  by  W.  Knop,  Boohleder,  and  Heldt,  and 
also  by  myself  in  1848,  the  carbon  is  aboot  -75  per  cent,  higher  than 
the  aboyé,  and  the  formola  dedooed  from  it  was  C ,  ^H ^ ,  O, . 


1  Ann,  Chtm,  Pharm.,  Toi.  IzTiii.  p.  93. 


*  nid,,  vol.  ozrii.  p.  346. 
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from  hitf  analysea  proposed  the  fommla  C,g  H^g  O,,  whioh  I  hâve 
odoptecL 

Umate  of  Sodium, — ^This  was  beat  prejMred  by  adding  one  part  pnre 
nmio  aoid  to  twenty  of  boiling  water,  and  then  Boffioient  canstio  soda 
Bolation  to  dissolTe  nearly  the  whole  of  the  aoid,  filtering  and  setting 
aside  to  raystallize. 

After  one  recrystallixation  it  was  snlgeoted  to  analysis. 

I.  '598  grm.  nsnate  of  sodinm  gaye  *114  grm.  snlphate  of  sodium. 

n.  *864  grm.  nsnate  of  sodinm  gave  '168  grm.  snlphate  of  sodinm. 


I. 
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This  sait  ciystallizes  in  pale  yellow  silky  noedles,  is  not  very  solnble 
in  oold  water,  bnt  more  so  in  spirit.  It  is  readily  decomposed  by  car- 
bonic  anhydride  ;  so  mnch  so,  that  wben  pnre  sodinm  nsnate  is  exposed 
for  some  time  to  the  atmosphère,  it  absorbs  carbonic  aoid,  and  is  no 
longer  oompletely  solnble  in  water.  By  passing  a  cnrrent  of  carbonic 
anhydride  throngh  its  aqneons  solntion,  the  nsnio  aoid  is  entirely  pre- 
cipitated. 

Calcium  Usnaie. — When  pnre  nsnio  acid  was  moistened  with  spirit, 
and  then  mbbed  np  in  a  mortar  with  milk  of  lime,  it  combined  and 
formed  a  deep  yellow  paste,  which  on  the  addition  of  more  water  and 
filtration,  yielded  a  lemon-colonred  solntion,  containing  caloinm 
nsnate  and  hydrate.  When  the  solntion  waa  heated  it  became  tnrbid, 
and  after  boiUng  some  time,  the  whole  of  the  nsnio  acid  was  deposited 
as  an  insolnble  calcinm  oomponod,  in  the  form  of  small  deep  yellow 
rhomboidal  crystals.  Althongh  I  made  soTeral  analyses  of  this  com- 
ponnd,  prepared  at  différent  times,  I  was  unable  to  obtain  it  of  a  con- 
stant composition,  probably  owing  to  its  being  mixed  with  variable 
qnantities  of  calcium  carbonate  and  hydrate. 

The  formation  of  this  insolnble  calcinm  sait  is  very  characteristio 
of  nsnio  acid,  and  is  an  excellent  test  of  its  présence.  As  with 
the  sodinm  sait,  carbonic  anhydride  entirely  décomposes  the  cal- 
cinm oomponnds.  XJsnic  acid  appears,  therefore,  to  be  a  very  feeble 
acid. 

An  attempt  was  made  to  prépare  eihylic  iisnate  by  treating  nsnate 
of  silyer  with  ethyUc  iodide,  bnt  withont  snocess.  When  nsnio  acid 
was  treated  with  bromine  it  was  oompletely  decomposed,  and  converted 
into  an  orange-colonred  nncrystallizable  resin. 

Evemia  pruTiastri — Evernic  ilcid.— The eyemic and  nsnio  aoids  that 
this  lichen  oontains  were  extraoted  by  the  lime  procès^,  which  consists 
in  maoerating  the  lichen  two  or  three  times  soocessiyely  with  milk  of 
lime  for  abont  half  an  honr  eaoh  time.  The  solntion  of  the  mixed 
acids  was  then  filtered,  precipitated  by  a  slîght  excess  of  hydroohlorio 
aoid,  and  the  predpitate  oollected  and  dried.  In  order  to  extract  the 
evernic  aoid  from  the  mixtnre,  it  was  agitated  for  abont  five  minntes 
with  fonr  parts  boiling  aloohol  and  filtered.  The  adds  remaining  nn- 
dissolved  were  treated  two  or  three  times  with  the  same  qnantity  of 
boUing  aloohol,  and  the  dissolved  evernic  aoid  precipitated  by  the 
addition  of  an  eqnal  bnlk  of  water.  By  this  means,  the  evernic  acid, 
being  readily  solnble  in  boiling  aloohol,  was  in  a  great  measnre  sepa- 
rated  from  the  nsnio  aoid,  which  dissolves  with  diffionlty  in  that  men- 
stmnm  nnloss  digested  with  it  for  a  considérable  time.  The  cmde 
evernic  acid  thns  obtained  amonnted  to  abont  one-third  of  the  mixed 
acids,  and  was  pnrified  by  repeated  crystallization  from  strong  spirit, 
taking  oare  not  to  digest  it  for  any  length  of  time.  The  prooess  is 
mooh  faoilitated  by  oompletely  removing  the  mother-liquors  by 
Bnnsen's  vaonnm  filter. 

*  Pmre  evernic  add,  as  has  been  already  desoribed  by  myself  '  and 
Hesse,^  consists  of  aggregations  of  minnte  needles,  melting  at  164**  C 
It  is  a  feeble  aoid,  and  does  not  décompose  solutions  of  bicarbonate 
of  sodinm  in  the  oold  ;  as,  however,  the  adhering  oolonring  matter  is 
somewhat  solnble  in  tiiat  menstmnm,  it  may  be  employed  to  free  the 
cmde  aoid  to  a  great  estent  from  that  impnrity.  The  solntion  of  cal- 
cinm evemate  is  decomposed  by  a  long-continned  cnrrent  of  carbonic 
anhydride,  whioh  précipitâtes  oalcic  carbonate  and  nnaltered  evemio 
aoid. 

Ou  theoretical  gronnds  it  has  been  stated^  that,  by  the  action  of 
potasûo  or  bario  hydrates,  evernic  acids  shonld  be  resolved  into  orsel- 
linio  and  eveminio  adds.  This  prédiction,  however,  is  inoorreot,  as  I 
find,  as  formerly  stated,*  that  eveminio  aoid  is  the  only  fixod  prodnot. 

TetraJbrom-evemic  AM. — Perfectly  dry  and  flnely-powdered  evemio 
aoid  was  treated  in  the  oold  with  a  dight  excess  of  dry  bromine,  large 
quantitieB  of  hydrobromio  aoid  were  given  oflT,  and  a  brominated  com- 
poond  prodnoed.  In  order  to  prevent  any  portion  of  the  aoid  ORcaping 
bromination,  the  prodnot  was  finely  powdered  and  again  treated  with 
bromine.    After  standing  some  time  to  allow  the  excess  of  bromine  to 


>  An»,  Ckêm,  Tharm.t  toI.  liviu.  p.  8i.  «  IhU.,  Td.  oxTÎi.  p.  296. 

*  WaHê*9  Diet,  Chem.,  toI.  ii.  p.  611.     «  Ann,  Cftem.  PAotm.,  vol.  IzTÎii.  p.  86. 


volatilise,  the  finely  powdered  oomponnd  was  well  washed  with  bisnl- 
phide  of  oarbon,  to  remove  the  last  traoes  of  bromine,  and  a  small 
qnantity  of  a  résinons  body  whioh  is  prodnoed  at  the  same  time.  Two 
or  three  otystallizations  from  boiling  spirit  render  it  qnite  pure. 
When  Bubjected  to  analysis,  it  gave  the  following  résulta  : — 

I.  *312  grm.  add  gave  *362  grm.  carbonic  anhydride  and  '067  c^m 
water. 

II.  -321  grm.  acid  gave  '373  grm.  bromide  of  silver. 

II. 
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This  analyds  agrées  very  wdl  with  the  formula  C^ ,  U,  ^  Br.  O,, 
fonr  équivalents  of  hydrogen  in  evemio  aoid  being  replacoa  by 
bromine. 

Tetrabrom-evemic  add  is  rather  solnble  in  hot  alcohd,  from  which 
it  crystallixes,  on  standing  some  time,  in  small  colonrless  prisms.  It 
is  insolnble  in  water  and  bisnlphide  of  oarbon,  slightly  solnble  in  hot 
benzol,  and  readily  in  ether,  which  when  qnickly  evaporated  leaves  it 
as  a  transparent  colonrless  resin  ;  it  melts  at  161'*  C.  The  add  is 
very  solnble  in  alkaline  solutions,  which  on  evaporation  dry  np  to  a 
gnmmy  mass.  When  heated  with  concentrated  snlphnrio  aoid  it 
décomposes. 

Usnic  Acid  from  Evei'nia  pi'unastri. — The  nsnio  add  left  nndissolved 
in  the  préparation  of  evemio  acid  usually  retained  traces  of  that  add 
even  after  repeated  troatment  with  aloohol,  but  this  was  entirely  re- 
moved  by  boiling  with  lime,  as  desoribed  in  the  first  part  of  this  paper. 
This  decomposed  and  removed  the  evernic  acid  and  other  impurities, 
leaving  the  nsnio  aoid  in  the  form  of  an  insoluble  calcium  sait.  The 
add,  when  freed  from  lime  and  pnrified,  melted  at  202"  C,  and  by 
analysis  gave  the  following  resnlts  : — 

I.  -409  grm.  nsnio  acid  gave  "939  grm.  carbonic   anhydride  and 


*188  grm.  water. 
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Ytom  the  above  analyses  it  will  be  seen  that  the  nsnio  add  from 
Evemia  pruncLstri  is  identical  in  compodtion  with  that  from  Usnea 
barbota,  It  has  the  same  mdting-point,  and  agrées  with  it  in  ail  its 
other  properties. 

Cladonia  rangiferina, — In  1848^  I  extraoted  the  lichen  acid  from 
Cladonia  rangiferina,  and  by  analysis  fonnd  it  to  hâve  the  same  com- 
podtion as  nsnio  acid,  with  whioh  it  agrées  very  olosely  in  its  pro- 
perties. Hesse,  however,  observed'  that  this  aoid  had  a  différent 
melting-point  (175°  C.)  from  ordinary  nsnio  acid  (203"*  C),  and  pro- 
posed,  therefore,  as  it  so  dosely  resemMed  ordinaty  nsnio  acid  in  its 
genend  charaoter,  to  oall  it  /3-usnio  acid. 

CladonieAcid,3'Orcin, — I  formerly  obtained'  /9-orcinby  subjeoting 
to  destraotive  distillation  a  mixtnre  of  the  acids  from  Cladonia 
rangiferina  and  varions  spedes  of  Usnea,  but  I  hâve  lately  fouud  that 
ordinary  nsnio  acid,  mdting  at  203''  C,  obtained  from  Evemia 
prunastri,  Ramalina  calicaris,  and  the  varions  Usneas,  does  not  yiold 
a  trace  of  /3-oroin  when  distilled,  whilst,  on  the  contrary,  the  add  ex- 
traoted from  Cladonia  (Hesse's  /3-nsnic  add  mdting  at  175^  C),  on 
being  snbjected  to  the  same  treatment,  yidds  /3-ordn  ;  thns  showing 
a  marked  différence  in  the  prodncts  of  its  deoompodtion  from  ordinary 
nsnio  add,  as  wdl  as  in  its  melting-point.  Under  thèse  drcumstancos, 
therefore,  I  think  it  wonld  be  better  to  namo  the  acid  from  Cladonia 
rangiferina  "  oladonio  aoid,"  instead  of  /3-nsnio  acid,  as  propoeed  by 
Hesse. 

I  expeoted  to  hâve  been  able  to  subject  oladonio  aoid  to  a  more 
carefnl  examination,  and  procnred  for  that  pnrpose  a  quantity  of 
Cladonia  rangife^'ina  from  the  neighbourhood  of  Moffat.  Unfortnnatdy, 
however,  it  was  not  gathere<l  nntil  the  beginning  of  Deœmber,  and  I 
was  snrprised  to  find  that  it  contained  soaroely  a  trace  of  oladonio  or 
any  dmilar  add.  I  intend  to  obtain  a  new  qnantity  next  suiumer, 
when  I  hope  to  be  more  snooeasf  ni. 

I  oannot  oonolnde  this  paper  withont  acknowledging  tho  officient 
assistance  I  hâve  reoeivod  from  Mr.  Charles  £.  Qrovcs. 

"On  the  sucoesdve  Action  of  Sodinm  and  Iodide  of  Ethyl 
upon  Aoetio  Ether,"  by  E.  Frankland,  F.B.S.,  and  B.  F.  Duppa, 
F.B.S. — In  a  paper  by  Mr.  J.  Alfred  Wanklyn,  bearing  the  above  title, 
and  pnblished  in  the  last  number  of  the  l'roceeding»  of  the  Royal 
Society,  vol.  xviii.  p.  91,  the  author  refers  to  onr  memoir  on  the  same 
subject  printed  in  the  Philosophical  Transactions  for  1866,  vol.  clvi. 
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p.  37,  and  expresses  hia  opinion  that  our  interprétation  of  the  nature 
of  tho  reaction  must  be  erroneons  becanse  it  involves  the  diaengage- 
mont  of  hydrogen.  This  opinion  is  foanded  npon  certain  expérimenta 
which  Mr.  Wanklyn  bas  bimself  made,  and  whicb  are  desoribed  in  the 
namber  of  Liebig's  Annalen  for  Janoary,  1869,  and  in  the  Chemical 
Society* s  Journal^  vol.  ii.  p.  371. 

In  référence  to  this  opinion  we  hâve  to  remark,  iirst,  that  it  is 
founded  npon  experiments  which  differ  essentially  from  our  own  ;  and 
second,  that  even  the  résulta  obtained  in  those  expérimenta  by  the 
author  do  not  warrant  the  conclusion,  at  Tariance  with  ours,  which  he 
has  drawn  from  them,  viz.,  that  the  eyolution  of  hydrogen  in  this  re- 
action is  inadmissible. 

The  réaction,  the  theoretical  explanation  of  which  Mr.  Wanklyn 
sooka  to  controvert,  is  described  in  the  Philosophical  Transactions^ 
vol.  dvi.  p.  38,  as  foUows  : — *'  When  acetio  ethor  is  placed  in  contact 
with  sodium  it  beoomes  hot,  and  a  considérable  quantity  of  gaa  is 
cvolved,  which,  after  being  passed  first  throngh  âlcohol  and  then 
throngh  water,  bums  with  a  non-luminous  flame,  and  the  prodnots  of 
combustion  do  not  produce  the  slightest  turbidity  on  agitation  with 
baryta-water.  In  fact  the  gas  ia  pure  hydrogen.  When  the  action 
is  complète,  the  liqnid  solidifies  on  cooling  to  a  mass  resombling  yellow 
boeswai.  By  putting  the  sodium  into  the  acetio  ether  as  just  de- 
scribed, it  is  difficnlt  to  conduct  the  opération  to  completion,  owing 
to  the  liqnid  gradually  assuming  such  a  thick  and  pasty  condition  as 
to  prevent  the  further  action  of  the  sodium."  Owing  to  the  difficulty 
of  carrying  the  reaction  far  enough  in  this  way  we  frequently  employed 
a  modification  of  this  process,  which  is  minutely  described  in  the  same 
momoir.  The  modification  consisted  in  placing  the  sodium  in  a  sepa- 
rate  vessel  and  causing  the  acetic  ether  to  distil  oontinuoualy  over  it  ; 
thus  the  portions  of  acetic  ether  still  unacted  upon  were  brought, 
again  and  again,  into  contact  with  the  sodium,  whiîst  the  non- volatile 
product  of  the  opération  waa  retained  in  a  lower  vessel.  As  we  acted 
upon  several  pounds  of  acetic  ether  at  once,  the  opération  frequently 
lasted  several  days,  and  during  the  whole  tinie  torrents  of  hydrogen 
were  evolved.  The  température  of  the  liqnid  in  the  distillation  vessel 
was  allowed  to  rise  to  130°  C,  and  the  amount  of  sodium  consumed 
was  not  muoh  less  than  one  atom  for  each  molécule  of  acetic  ether 
employed. 

We  hâve  made  several  attempta  to  détermine  quantitatively  the 
volume  of  hydrogen  givenoff  from  a  known  weight  of  aodium,  and  also 
from  a  known  weight  of  acetic  ether,  but  in  neither  opération  could 
wo  obtain  a  trustworthy  resuit.  In  the  first  case  because  the  sodium, 
which  fuses  during  the  reaction,  breaks  up  into  a  vaat  number  of  very 
minute  globulea,  the  final  disappoarance  of  which  in  the  highly-coloured 
and  pasty  product  it  ia  impossible  to  verify.  In  tho  second  case, 
because  tho  thickoning  of  the  liqnid  preventa  the  reaction  being 
pUHhed  far  enough  to  décompose  the  whole  of  the  aoetic  ether  em- 
ployed. In  a  quantitative  experiment,  in  which  4*857  grammes  of 
acetio  other  were  acted  npon  by  sodium  in  alight  oxooaa,  344*79  cub. 
ccntims.  of  hydrogen  at  0°  C.,and  760  millima.  preaenro  were  obtained. 
If  one  molécule  of  acetic  ether  had  loat  one  atom  of  hydrogen, 
615*9  cub.  centima.  of  gaa  ought  to  hâve  been  coUected.  It  waa  évi- 
dent, however,  that  a  large  proportion  of  acetic  ether  still  remained 
unattacked  at  tho  dose  of  the  experiment. 

Such,  then,  was  our  mode  of  operating  ;  the  hydrogen  evolved  waa 
allowed  frecly  to  eaoape,  the  whole  prooess  waa  conducted  at  the  ordi- 
nary  atmospheric  pressure,  and  the  température  varied  from  the 
boiling-point  of  acetic  ether  to  130°  C.  Moreorer,  the  acetic  ether 
usod  was  prepared  with  the  greatest  care,  so  as  to  insure  the  absence 
of  alcohol  and  water.  By  our  method  of  préparation,  desoribed  in  the 
mcmoir  already  cited,  no  traces  of  the  former  could  be  deteoted  even 
in  the  crude  ether  ;  nevertheleaa,  it  waa  first  placed  for  several  daya 
over  fragmenta  of  fused  oaloio  chloride,  whioh  apparently  remained 
perfectly  dry  and  unaffeoted  ;  it  waa  then  in  aome  cases  boiled  for 
ten  days  or  a  fortnight  upon  many  pounds  of  sodium-amalgam ,  which 
wo  find  to  be  entirely  without  action  upon  pure  acetio  ether,  whilat  it 
rapidly  attacka  and  removea  alcohol,  if  the  latter  be  added  even  in 
vory  amall  proportion  to  the  acetic  ethor.  When  acetic  ether,  ao 
treated,  and  then  distilled  from  the  sodium-amalgam,  waa  brought  into 
contact  with  the  aodium,  an  abnndant  évolution  of  hydrogen,  imme- 
diately  commenced,  and  continued  during  the  entire  treatment,  which, 
aa  already  remarked,  frequently  laated  aeveràl  daya.  The  gênerai 
impression,  however,  produced  upon  us  by  the  whole  of  our  opéra- 
tion was,  that  tho  évolution  of  hydrogen  waa  not  quite  ao  great  aa 
that  theoretically  required  by  the  reactiona  whioh  we  believe  to  take 
place  ;  nevertheleaa,  it  waa  obvions  that  no  equationa,  from  which  free 
hydrogen  waa  excluded,  could  poaaibly  oorreotly  expreaa  the  chemioal 
changea  efiTeoted  in  thia  action.  Certain  expérimenta  were  undertaken 
to  trace  the  missing  hydrogen,  but  aa  they  hâve  not  hitherto  been 
oompleted  we  will  not  further  aJlude  to  them  hère. 

We  now  tum  to  Mr.  Wanklyn'a  mode  of  experimenting.  Thia  is 
not  stated  in  his  communication  to*  the  Boyal  Society,  but  is  given 
in  the  Journal  of  the  Chemical  Society,  vol.  xvii.  p.  371,  and  in  the 
Ann.  Chenu  u.  Iharm.j  for  January,  1869,  as  followa  : — 

Experiment  1. — *'  I  sealed  up  a  quantity  of  sodium  with  acétate  of 


ethyl,  which  l^ad  heen  very  carefully  deprived  of  cdcohol  <md  water, 
and  weighed  the  tube  containing  thèse  materials.  I  then  heated  the 
tube  to  130°  C.  for  aome  time,  until  the  oontenta  had  changed  from 
Uquid  to  Bolid.  After  opening  the  tube  and  allowing  any  gaa  that 
might  hâve  f ormed  to  eaoape,  I  weighed  it  again.  The  loss  amounted 
to  0*5  in  100  parts  of  acetic  ctlier." 

Experiment  2,-^"  5  onb.  oentima.  of  good  acétate  of  ethyl  and  0*3 
grm.  of  aodium  were  aealed  up  in  a  amall  glaaa  tube  and  heated  in  a 
water-bath  to  100°  C.  until  ail  the  sodium  had  diaappeared.  The  tube 
waa  then  opened  under-  water  ;  the  evolved  gas  mea^sured  25  cub.  oen- 
tima. at  ordinary  température,  but  at  0°  C.  and  760  millim.  preaaure 
and  dry,  it  meaaured  23  cub.  centima.  If  the  volume  of  hydrogen  be 
oalculated,  whioh  ia  équivalent  to  0*3  grm.  aodium,  it  will  be  found 
to  be  140  cub.  centima." 

Experiment  3. — **  Another  apecimen  of  aoetic  ether,  whioh  waa  pre- 
parod  with  greater  care,  evolved  no  gaa  by  the  action  of  potaaaium 
or  sodium." 

It  ia  thus  évident  that  whilst  we  allowed  ail  evolved  gaa  freely  to 
esoape,  Mr.  Wanklyn  operated  in  sealed  tubes  under  great  pressure — 
an  altération  in  the  conditions  of  the  experiment  whioh  might  well 
lead  to  a  modification  of  the  resnlt.  Mous.  L.  Cailletet  haa  recently 
shown  that  the  évolution  of  hydrogen  from  zinc  and  hydroohlorio  acid 
ia  firradually  diminished  and  finally  stoppod  under  increaaing  preaaure  ; 
and  the  aame  ohemist  also  finds  that  the  évolution  of  hydrogen  from 
sodium  amalgam  and  water  is  diminished  and  finally  atopped  in  a 
aealed  tube.  It  foUows  from  thèse  experiments  that  pressure  retards 
or  even  intcrmpts  a  reaction  in  whioh  a  permanent  gaa  ia  evolved, 
whilat  it  ia  known  to  exerciae  little  or  no  iuÂuenœ  upon  other  chemioal 
changea  in  whioh  no  évolution  of  gaa  takes  place.  This  influence  of 
pressure  upon  certain  kinda  of  chemioal  action  afforda  an  explanation 
of  the  différence  between  tho  reaults  of  Mr.  Wanklyn' s  experiments 
and  our  own,  as  regarda  the  évolution  of  hydrogen  during  the  action 
of  aodium  npon  acetic  ether.  We  can  confirm  hia  obaervation  that 
aodium  diasolves  in  valeric  ethor,  under  ordinary  atmospheric  pressure, 
without  the  évolution  of  any  gas.  A  reaction,  whatever  ita  nature 
may  be,  which  thus  proœeds  readily  with  othylic  valerate,  oan  soarcoly 
be  impossible  with  ita  homologue,  acetic  ether,  and  it  is  probable  that 
this  reaction  goes  on  aide  by  aide  with  those  which  we  hâve  described 
in  our  memoir;  but  when  the  pressure  is  moderato  those  changea 
chiefly  take  plaoe  which  involve  the  diaengagement  of  hydrogen,  whilst 
under  the  great  preaaure  ariaing  in  sealed  tubes  thèse  changes  are  more 
or  less  Buppressed,  and  the  réaction  observed  by  Mr.  Wanklyn  cornes 
into  prominence. 

Lastly,  Mr.  Wauklyn's  own  experiments  scarcely  justify  hia  un- 
qualified  opinion  that  *'  équations  which  assume  évolution  of  hydrogen 
in  thesQ  réaction^  arc  inadmissible."  In  two  ont  of  three  of  his  experi- 
ments, hydrogen  in  considérable  quantity  was  evolved  ;  and  although 
in  experiment  No.  2,  given  above,  he  attributos  the  hydrogen  to  i^e 
présence  of  alcohol,  y  et  in  experiment  No.  1  ita  origin  cannot  be  ao 
explained,  as  he  statcs  expressly  that  tho  aootic  other  employed  "  had 
been  very  carefully  deprived  of  alcohol  and  water  ;"  y  et  the  propor- 
tion of  hydrogen  evolved  in  thia  caae  waa  much  larger  than  in  experi- 
ment No.  2. 

We  reaervc  our  observations  upon  Mr.  Wanklyn's  viewa  regarding 
the  changea  which  take  place  when  aodium  aots  npon  acetio,  butyric, 
and  valerio  ethers,  until  the  publication  of  the  expérimental  data  upon 
which  those  views  are  founded. 


CHEMICAL  SOCIETY. 


Februabt  17tu. — Dr.  A.  W.  Williamson,  F.B.S.,  &o.,  président  in 
the  chair.  The  foUowing  gentiemen  were  eleoted  feÛowa: — ^B.  T. 
Atoherley,  T.  W.  Axe,  A.  H.  Bateman,  E.  Francis,  A.  Prangley,  W. 
Pritohard,  L.  B.  Boaa,  T.  6.  EyUnda,  T.  Wills,  P.  Wright. 

An  aocount  was  given  by  Profesaor  Tyndall  of  hia  reaearohes  on 
"  The  Action  of  Light  on  Gaaea  and  Yapoura,"  illnatrated  by  a  aense 
of  beautiful  experiments. 

Dr.  TyndaU  began  by  remarking  that  it  had,  for  the  last  ten 
yoara,  been  hia  endeavour  to  make  radiant  beat  a  meons  of  getting 
an  inaight  into  the  working  of  the  atomic  forces,  or,  in  other  worda, 
into  the  atate  whioh  ia  called  chemioal  oombination.  Whilst  pnzsimig 
hia  expérimenta  with  luminoua  wavea  on  matter  in  a  finely  divided 
atate,  he  waa  f orced  to  imagine  moleculea  and  atoma  ;  indeed,  his 
belief  in  the  exiatenoe  of  atoms  is  founded  more  npon  those  physioal 
évidences  than  upon  the  considérations  whioh  are  cnnent  in  the 
chemioal  world.  If  he  had  to  give  np  the  notion  of  atoma,  and  to 
replace  that  conception  by  the  abstraot  idea  of  multiple  proportions, 
he  would  feel  eompletely  at  a  loaa  how  to  acoonnt  for  ohanges  in  the 
phyaical  proportiea  of  matter.  After  theae  introduotory  remarka,  the 
lecturer  prooeeded  to  the  main  aubject.  The  apparaiua  whioh  acorved 
to  illuatrate  the  statements  consisted  of  a  glass  tube,  abont  S  ft.  in 
length  and  about  3  in.  internai  diameter,  olosed  at  each  end  by  glasa 
diaka.  This  tube,  after  having  been  exhausted  by  an  air-pnmp,  waa 
partially  filled  with  dry  air  which  had  been  i>ennitted  to  bubble 
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throngh  the  liquid  whose  Taponrs  were  to  be  eiamined.    The  oon 
denaed  beam  of  an  eleotrio  lamp  was  now  oaased  to  pass  throngh  the 
tnbe  from  end  to  end. 

Sinoe  the  aim  of  thèse  expérimenta  îs  to  render  yisible  the  chemioal 
action  of  light  npon  raponn,  enbatanoes  hâve  been  ohosen,  one,  at 
least,  of  whose  prodnots  of  décomposition  by  light  bas  so  high  a 
boiling-point  that,  as  soon  as  it  is  formed,  it  is  preoipitated.  Nitrons 
oxide  gas,  the  vaponrs  of  amylic  iodide,  amylio  nitrite,  benzol,  Ao., 
mixed  with  some  air  whioh  had  passed  throngh  hydrio  nitârate  or  hydrio 
chloride,  were  fonnd  well  snited  for  this  pnrpose.  In  ail  cases,  no 
matter  what  the  nature  of  the  vaponr  was,  if  only  employed  in  a 
snffidently  attennated  state,  the  Tisible  action  commenced  with  the 
formation  of  a  bine  clond,  which,  in  some  instances,  was  of  the 
doepast  aznre  linge,  riyalling  the  colonr  of  the  pnrest  Italian  sky. 
When  a  cell  contidning  some  of  the  liquid  whose  vaponrs  were  to  be 
examined  was  inserted  between  the  lamp  and  the  tube,  no  douds  were 
formed  within  the  tnbe — the  luminous  waves  traversing  the  liqnld  had 
been  deprived  of  their  acting  i)ower.  When  polarized  light  was  sent 
throngh  the  tnbe,  the  blue  cloud  was  visible  only  in  one  direction, 
the  direction  varying  aooording  to  the  position  of  the  Niool  prism. 
When  the  short  diagonal  of  the  Niool  was  vertical,  the  blue  clond  was 
secn  when  the  spectator's  eye  looked  horizontally  ni>on  the  tube,  not 
otherwise.  As  soon  as  the  prism  was  tumed  round  its  axis,  the  blue 
cloud  was  only  seen  when  the  Une  of  vision  fell  vertically  npon  the 
expérimental  tube. 

After  condttding  his  acconnt  of  this  highly-înteresting  subject. 
Professer  Tyndall  showed  some  of  the  expérimente  bearing  on  his 
researches  npon  Dust,  qnite  recently  communicated  at  the  Boyal 
Institution.* 

LINNEAN  SOCIETY. 

FiBBUABT  17th. — G.  Bentham,  Esq.,  président,  in  the  chair.    Mr. 

B.  B.  Sharpe  was  elooted  a  fellow.  The  following  papers  were  read  :-^ 
"Notes  on  the  Tree-fems  of  Britiah  Sikkim,  with  Descriptions  of 
Three  New  Species,  and  Supplomental  Bemarks  on  their  Relations  to 
Palms  and  Cycads,"  by  Mr.  J.  Scott  (illustrated  by  an  extensive 
séries  of  drawings),  "On  the  Commelynaces  of  Beugal,"  by  Mr. 

C.  B.  Clarke  ;  both  communicated  by  Thomas  Andersen,  M.D. 
Extract  of  a  letter  from  Dr.  H.  F.  Hanoe  to  Dr.  Hooker,  dated 
Whampoa,  October  14,  1869,  and  giving  a  highly  interesting  acoount 
of  the  botany  of  the  White  Cloud  (Pakwan)  Hills,  near  Canton. 


ETHNOLOaiCAL  SOCIETY. 


FxBBUABY  22md. — Profcssor  Huxley,  F.B.S.,  président,  in  the  chair. 
Mr.  E.  Backhouse  was  announced  as  a  new  member. — By  the  courtesy 
of  Dr.  Lookhart,  a  calva  from  China  was  exhibited  by  Professer  Busk, 
F.B.S.,  in  illustration  of  a  former  paper  on  an  anoient  calvaria  which 
had  bcîen  assigned  to  Confucins.  The  skull  is  mounted  in  oopper,  and 
was  formerly  supported  on  a  tripod  and  fumished  with  a  lid.  The 
président,  Mr.  J.  W.  Flower,  Dr.  Hyde  Clark,  and  Dr.  A.  Campbell, 
spoke  npon  this  communication. 

A  paper  was  read  on  discoveries  of  archsological  interest  in  récent 
dopoûta  in  Yorkahire,  by  C.  Monkman,  Esq. — The  author  desoribed 
the  diaoovery  of  worked  fiints  in  the  clay  of  Eelsea  Hill,  in  the  East 
Biding  of  Yorkshire.  This  was  formerly  regarded  as  belonging  to  the 
Hossle  day — a  poet-glaoial  deposit  unconformable  to  the  tme  boulder- 
day  of  Holdemess  ;  but  it  is  probably  only  a  derivative  clay  washed 
from  the  Hessle  deposits  on  Kdsea  Hill,  and  may  therefore  be  of 
comparativdy  récent  origin.  Large  finds  of  implements  of  neolithic 
type  are  said  to  hâve  been  made  in  the  York  sands.  Many  stone  im- 
plements hâve  also  been  found  in  the  old  river-deposits  in  the  Yale 
of  Pickering,  chiefly  tumed  up  in  the  prosecution  of  land-drainage 
Works.  The  paper  was  illustrated  by  a  splendid  collection  of  spéci- 
mens. A  discussion  followed,  in  whioh  Mr.  Flowers,  Bev.  J.  L.  Bouse, 
Dr.  Nioholas,  and  Mr.  Judd  took  part. 

A  long  paper  was  then  read  on  the  natives  of  Naga,  in  Luzon, 
Philippine  Isuuuds,  by  Dr.  Jagor,  translated  from  the  German  by  Mr. 
Radier.  The  author  desoribed  in  détail  the  mannérs  and  customs  of 
the  Bicol  Indians  inhablting  this  locality. 

Dr.  A.  Cattipbell  inquired  whether  there  was  any  connection  be- 
tween the  name  of  this  place  and  the  Sanskrit  na^ja,  a  snake. 


ENTOMOLOQICAL  SOCIETY. 


FBBBt7AST  2l8T. — Mr.  Alfred  R.  Wallaoe,  président,  in  the  chair. 
The  following  élections  took  place  : — Professer  Schiôdte,  of  Copen- 
hagen,  and  Professer  C.  T.  E.  von  Siebold,  of  Munich,  as  honorary 
members  ;  Messrs.  Bernard,  J[.  Lucas,  and  J.  T.  Porritt,  as  annual 
BubflcriberB. 

^  From  the  Chsmieal  Jfewt. 


Mr.  J.  Hunter  exhibited  a  Plnsia  from  the  New  Forest,  supposed  to 
be  P.  ni.  Mr.  Albert  Mûller  exhibited  galls  formed  in  the  florets  of 
Tanacetum  vulgare  by  dipterons  larvos.  Mr.  Pasoor  exhibited  the 
Hiketes  thoraeiciis  of  King,  which  was  identical  with  the  Nepharis 
alxita  of  Castelnau,  so  that  Mr.  King's  name  wonld  sink  as  a 
synonym. 

Mr.  A.  G.  Butler  read  a  paper  "  On  Butterflies  reoently  reodved  by 
Mr.  Swanzy  from  West  Africa." 


VICTORIA  INSTITUTE, 


An  ordinary  meeting  of  the  Victoria  Institute  was  hdd  on  Monday 
evening  week,  at  8,  Adelphi-terraoe,  Rev.  Dr.  Thomton,  vico-proaident, 
in  the  chair. — ^A  paper  was  read  on  "  Spontaneous  Génération,  or  the 
Problem  of  Life,"  by  the  Rev.  Professer  John  Kirk,  of  Edinburgh. 
The  paper  had  especial  référence  to  the  Atmospheric-germ  theory, 
and  to  the  doctrine  of  Evolution.  The  following  is  an  extract  : — 
life  in  an  object  is  self-movement,  It  is  this  which  constrains  us  to 
reason  abont  life  as  wo  never  dream  of  reasoning  about  any  other 
form  of  motion.  It  is  this  which  compels  ns  logioally  to  look  beyond 
the  région  of  observation  to  which  the  material  eyo  and  lens  are  con- 
fined,  and  to  see,  so  to  speak,  that  which  neither  télescope  nor  microâcope 
oan  reveal.  Thoughts  cannot  be  seen  by  means  of  the  microscope,  yet 
thoughts  are  surely  as  real  as  the  movements  of  vibrios  ;  that  whioh 
thinks  cannot  be  purified  by  being  passed  throngh  potassium,  yet  it  m 
as  real  as  the  air  which  may  be  so  affected  ;  the  substances  which  think 
cannot  be  "  resolved  "  by  the  tdesoope,  yet  they  are  at  least  as  truly 
existent  as  the  nebulœ.  When  fairly  in  the  midst  of  tme  thoughts, 
such  as  sarround  the  idea  of  life,  we  speak  of  it  as  a  force  and  not  as 
a  movement.  It  is  now  no  longer  motion,  but  that  power  which  moves. 
The  problem  of  life,  then,  is  not  the  problem  of  a  movement,  but  of  a 
f  aoulty .  It  takes  us  back  beyond  the  motion  which  can  be  seen  to  tho 
motive  entity  which  cannot  be  seen. 

To  pure  materialism,  the  dormant  seed  or  germ  is  not  alivo.  It  is 
not  in  motion,  and  that  which  is  not  in  motion  in  strict  materialism  is 
not  living.  A  materialist  regards  a  fresh  though  dormant  seed  as 
alive  ;  but  when  he  does  so,  he  départs  from  his  materialism.  He  goes 
beyond  "  phenomena,"  for  there  is  no  such  phenomenon  as  lets  life  be 
seen  so  long  as  there  is  no  visible  movement  in  the  germ.  Place  that 
germ  nnder  the  microscope  while  as  yet  it  is  not  affected  by  the  condi- 
tions of  growth,  and  there  is  nothing  to  be  seen  which  tells  of  aotual 
life.  The  strictest  materialist  knows  tbat  there  is  Ufe  thero — that 
there  is  something  essentially  the  oppodte  of  that  which  is  where  the 
germ  has  been  deprived  of  its  vitality.  That  something  is  life  :  but  he 
does  not  know  it — ^he  cannot  possibly  know  it^-except  by  reasoning, 
which  informs  of  that  which  cannot  be  seen  or  in  any  way  subjectcd  to 
tho  sensés.  It  is  not  at  ail  needful  to  regret  such  an  inoonsistoncy  or 
to  confine  ourselves  to  seen  life. 

To  generate  is  to  give  beginning.  Used  in  such  a  discussion  as  the 
présent,  génération  means  the  giving  of  a  beginning  to  life  or  self- 
movement  in  an  individnal  plant  or  animal.  Spontaneous  génération 
literally  wonld  mean  to  give  such  a  beginning  to  oneself ,  and  wonld  of 
oourse  be  absurd.  But  the  phrase  is  not  nsed  literally.  Tho  idea 
which  it  ÎB  intended  to  represent  is  that  of  the  lifeless  giving  origin  to 
the  living.  The  inorganio  is  thought  of  as  giving  origin  to  tho  or- 
ganic,  and  the  vegetable  as  giving  origin  to  the  animal.  It  is  tme 
that  as  yet  the  only  notion  whioh  evolniionists  attempt  to  support  is 
that  of  previously  organic  molécules  giving  origin  to  individnal  life, 
and  the  vegetable  thus  generating  the  animal  ;  but  that  is  of  no  value 
to  their  System  of  thonght  apart  from  the  truly  inorganio  generating 
the  organic,  at  least  in  the  vegetable.  The  ohain  of  évolution  is  in- 
complète and  nseless  to  their  pnrpose  nntil  this  link  is  forged  and 
inserted. 

Darwin  Bi>eaks  of  the  création  of  a  f ew  forme,  or  of  one  ;  but  if  the 
notion  of  those  who  hold  to  really  moleonlar  génération  held  good,  he 
wonld  hâve  no  need  for  such  a  thought.  Hère,  for  example,  is  an  in- 
fusion of  hay,  and  it  has  been  so  treated  that  ail  truly  organic  exist- 
ence in  it  is  held  to  be  destroyed.  If  it  oould  only  now  be  fairly 
regarded  as  inorganio  matter,—- if  living  plants,  however  small,  could 
be  seen  springing  into  existence  from  it,  and  if  thèse  more  plants  could 
be  seen  uniting  themselves  and  beooming  self-moving  animais,  what  a 
grand  commencement  wonld  hère  be  made  for  the  Darwinian  theory  ! 
It  wants  only  snffident  time,  and  the  films  that  beoome  molécules, 
thèse  molécules  that  beoome  vibrios,  thèse  vibrios  that  beoome  higher 
forme,  and  thèse  higher  forme  that  beoome  higher  still,  shall  reach  the 
human  form  at  last.  The  symmetry  of  the  notion  is  perfect.  The  mis- 
ohief-maker  in  the  case  is  that  enemy  of  ail  mère  notions — stem  old 
Fact.  It  is  no  doubt  wonderful  how  this  old  foe  is  evaded,  and  even 
wheedled  into  something  like  acquiesconce  for  a  time  ;  but  ever  and 
again,  like  Galileo  on  the  earth's  motion,  he  spoils  the  sport  by  asser- 
tions that  damage  tho  whole  structure  of  fond  fancy. 

Let  ûs  try,  by  means  of  some  suitable  illustration,  to  hâve  a  good, 
dear  view  of  this  notion  as  to  the  origin  of  life.  Perhaps  we  cannot 
get  a  better  than  that  which  is  found  in  the  oase  of  a  grave  professer 
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who  ifl  an  outhusiast  in  this  aame  notion.  It  is  far  botter  to  take  one 
'  who  is  on  the  positive  aide  in  favonr  of  a  fancy,  and  to  take  bis  faots 
and  argaments,  than  to  tako  one  who  is  on  the  négative  aide  and 
opposed.  Well,  thia  gentleman  haa  hia  atndenta  aronnd  him  and  a 
firat-rate  mioroacopo  on  the  table.  He  haa  before  him  an  infnaion  of 
hay  aa  well  aa  infnaiona  of  certain  other  anbatancea,  regetable  and 
animal.  Let  na  attend  to  that  of  hay.  The  dried  graaa  haa  been 
ateeped  for  a  oonaiderable  time  in  water  ;  the  infnaion  haa  been  boiled 
pretty  thoronghly.  It  haa  been  carefolly  exclnded  from  ail  contact 
with  ordinary  atmoapheric  air,  that  anbstance  having  been  admitted 
to  it  throngh  anoh  média  aa  mnat  effectually  ezolade  or  deetroy  ail 
germa  of  planta  or  animais  wbich  it  might  oontain.  The  infnaion  haa 
been  kept  bottled  np  for  aomo  montha,  to  give  time  to  the  proceaa  of 
génération.  A  thin  soum  now  floata  on  the  anrfaoe  of  thia  infusion. 
With  the  point  of  a  needlo,  the  profeasor  or  an  asaiatant  lifta  the 
smalleat  portion  of  thia  film  and  placée  it  nnder  the  objeot-glaaa  of 
the  microscope.  Thia  fragrment  ia  now  aeen  by  aome,  thongh  not  by 
ail  who  look  throngh  the  instrument,  to  oonsist  of  a  maaa  of  minute 
molécules,  aome  of  them  ao  small  aa  to  be  called  "  the  minuteat  visible 
points,"  and  othera,  of  the  larger  sort,  "  one  thirty-thonaandth  part 
of  an  inoh  in  diameter  "  !  If  the  obaervation  is  continued  long  enough, 
or  repeated  at  proper  times,  thèse  molécules  are  aeen  to  nnite  in  twoa 
and  threes  and  fours,  and  up  to  eights.  By-and-by  self-moving 
créatures  are  aaid  to  be  the  resuit  of  thèse  unions  of  molécules,  and  it 
is  concluded  that  life  without  parentage  haa  taken  place.  Thèse 
first  créatures  die,  and  a  new  film  ia  formed  on  the  infnaion,  from 
whioh  another  aet  of  animalcules  are  developed  ;  thèse  die,  and  another 
sot  corne,  and  so  on.  Thia  is  clearly  the  évolution  of  higher  forme 
from  the  ashos  of  lower  going  on  in  the  mioroacopic  world  ! 

In  the  discussion  wbich  ensued,  the  following  gentlemen  took  part  : 
Mr.  C.  Brooko,  Mr.  Keddie,  and  the  chairman. 


EDINBURGH  BOTANICAL  SOCIETY. 

The  Rociety  met  on  Thursday,  lOth  February,  at  5,  St.  Andrew-square, 
Sir  Walter  EUiot,  K.S.I.,  président,  in  the  chair. — Donations  to  the 
Library,  Herbarium,  and  Muséum,  wcre  laid  on  the  table.  The  fol- 
lowing communications  wore  read  : — 

"  Bemarks  ou  the  Flora  of  Shetland,"  by  Mr.  Alex.  Craig-Christie. 
"  Account  of  Botanical  Excursions  made  in  the  Island  of  Arran  dnring 
the  months  of  August  and  September,  1869,"  by  Professer  Balfour. 
**  Sketches  of  the  Botany  of  Lord  Howe's  Island,"  by  Charles  Moore, 
Esq.,  Director  of  the  Botanic  Gardon,  Sydney  ;  comraunicated  by 
Dr.  Cleghorn. 

''Botanical Notes  from  Naples,"  by  Professer  AUman. — lu  a  letter 
to  Professer  Balfour,  dated  Naples,  28th  January,  1870,  Professer 
Allman  says  : — It  is  now  abont  five  weeks  since  we  reaohed  Naples. 
I  hâve  not  been  so  suocessfnl  as  I  had  hoped  in  the  exploration  of  the 
Neapolitan  fauna.  Some  good  work,  however,  I  hâve  done.  I  hâve 
gone  over  the  ground  of  aome  of  the  old  naturaUata,  and  hâve  found 
aeveral  new  species,  besides  tuming  up  some  of  the  old  ones  which 
had  not  been  noticed  sinoe  the  time  of  Cavolini.  I  am  putting  up 
aome  intereating  thinga  for  the  Muaeum. 

You  hâve  no  idea  of  the  wretchedneaa  of  the  weather  hère.  Were 
it  not  that  every  one  is  agreed  in  oalling  this  a  most  exceptional  year, 
the  fine  climate  of  Italy  mnat  be  regarded  '  aa  a  deluaion.  At  thia 
moment  Yesuviua  and  the  aurronnding  hiUa  are  oovered  with  blaok- 
atreaked  dirty-looking  anow,  which  in  the  oourae  of  twenty-fonr  honra 
will  probably  hâve  ail  diaappeared,  to  be  renewed  in  a  day  or  two 
again,  while  a  bitter  penetrating  north-eaat  wind — the  tramontana,  aa 
they  call  it — ^is  cutting  ita  way  throngh  and  throngh  one,  and  making 
ua  long  for  onr  honeat  braoing  Edinburgh  winter,  which  lay  a  no  claim 
to  olimatal  amenitiea.  And  yet  there  ia,  after  ail,  aomething  very 
wonderful  in  theae  Neai)olitan  wintera,  aomething  which  givea  tiiem  a 
apeoial  charm,  and  while  we  ahiver  in  the  cold,  amnaea  ua  with  the 
aapect  of  aummer  whioh  anrrounda.  The  ilexea  and  atone  pines,  and 
other  evergreena,  are  in  auch  profusion  that  we  scarcely  miss  the 
foliage  of  the  deoidnons  trees.  In  the  villaa  the  oranges  are  growing 
in  the  open  ground,  where  they  attain  the  aize  of  some  of  our  largest 
evergreens,  and  are  now  laden  with  tbeir  ripe  fruit.  Camelliaa  nearly 
as  liurge  grow  equally  withont  protection,  and  are  flowering  aa  freely 
as  in  our  conaorvatoriea.  Schinus  moUe  ia  in  every  garden,  with  ita 
drooping  branchée  and  beantiful  raoemea  of  red  fruit  ;  and  there  are 
gigantio  magnoliaa,  and  baya,  and  oleanders,  and  eucalyptnsea.  Ans- 
tralian  mimoeaa  are  now  in  fnll  flower,  and  oaanarinas  are  carrying 
their  oones,  and  in  the  maie  tree  every  pendant  branoh  ia  continned 
into  a  long  moniliform  gronp  of  flowers.  Araucaria  brasiliensis  ia 
alao  in  abundant  fruit,  and  A,  cxceha  is  hère  a  magnificent  tree, 
attaining  a  heîght  of  70  ft.,  and  with  its  whorls  of  branches  perfect 
from  root  to  summit.  Then  there  are  date  palms,  with  a  height  of 
from  40  to  60  ft.,  with  their  heavy  clustcrs  of  golden  fruit,  which, 
however,  raiely  ripens,  and  Chamcn'ops  humiliSf  with  stems  of  from  4 
to  15  ft.  in  height.  On  every  rook  and  oliff  in  the  snbnrbs,  and 
round  every  village,   and  everywhere  alosg    the  dnaty  roada,  are  . 


Agaves  and  Opuntias  aa  oommon  aa  furzo-buahea  and  bramblea  are 
with  na. 

But  it  ia  the  indigenona  flora  after  ail  which,  in  my  opinion,  gives  a 
spécial  and  i)eculiar  ohann  to  the  Mediterranean  végétation,  and  poa- 
sesses  an  intereat  beyond  that  of  ail  the  introduced  planta,  however 
beantiful.  It  ia  on  the  coaat  road  from  Naplea  to  Amalfi  that  we 
bave  the  native  flora  in  perfection,  for  thongh  atill  rather  early  in  the 
year  for  ita  fnll  development,  the  hill-aidea  are  clothed  with  Arbutua, 
and  arboreacent  heath  and  myrUe,  and  Cistuaea  and  roaemary,  where- 
ever  the  native  végétation  ia  not  displaoed  by  terraoea  of  lemona,  and 
orangea,  and  olivea.  The  Smilax  dinga  wherever  it  can  get  support  ; 
the  wooida  are  filled  with  pnrple  croouaea,  and  the  broad  leavea  of  the 
Cyclamen  give  promiae  of  a  carpet  of  flowera  somewhat  later  ;  the 
little  Italian  Arum  is  in  bloaaom  in  every  ahady  nook,  and  wherever 
there  ia  a  moiat  rook  the  beantiful  fronda  of  the  Adiantum  capillus^ 
veneris  form  a  tapeatry  of  exquiaite  verdure.  Thoae  who  hâve  aeen 
only  the  flora  of  Northern  and  Central  Europe  can  hâve  no  conception 
of  the  wonderful  richneaa  and  beauty  of  the  végétation  of  the  warmer 
temperate  zone. 

Professer  Allman  adds  : — I  paid  a  viait  the  other  day  to  Mrs.  Somer- 
ville,  on  her  ninetieth  birthday.  She  is  a  charming  old  lady  ;  her 
sensés,  with  the  exception  of  slight  failnre  in  her  hearing,  are  still 
perfect  ;  she  can  thread  her  needle  without  spectacles,  and  is  in  f ull 
intellectual  vigonr.  She  ia  engaged  with  a  aecond  édition  of  her  work 
on  Molecular  Science. 

"  Beport  on  the  Open-air  Végétation  in  the  Boyal  Botanic  Oarden," 
by  Mr.  M*Nab. — The  author  remarked  : — ^It  haa  been  my  praotioe  for 
the  laat  twenty  years  to  lay  before  the  Botanical  Society,  at  the 
February  meeting,  a  notice  of  the  spring  plants  then  in  flower.  Fre- 
quently  the  list  haa  been  large.  Laat  February  meeting  twenty-four 
species  were  noticed  as  being  in  bloom.  This  year,  however,  I  can  only 
record  the  flowering  of  the  Tussilago  Jragrans  on  the  18th  January, 
and  the  snowdrop  (Qalanthus  nivalis)  partially  on  the  2nd  February. 
Dnring  the  winter,  the  hellébores  hâve  been  flowering  prof  naely,  while 
the  Primula  vuhjaris  var.,  Ocntiana  acanliSy  and  wallflowers  hâve  pro- 
duoed  blooms  more  or  less  throughout  the  winter,  and  cannot  there- 
fore  be  rocorded  amongst  the  tme  spring-flowering  plants.  Up  to  this 
time  we  hâve  experienced  a  good  deal  of  frost.  On  nineteen  momings 
since  the  Ist  January,  the  thermometer  haa  been  below  the  freezing 
point,  the  aix  lowest  being  on  the  llth,  22nd,  24th,  27th,  and  30th 
January  ;  also  on  the  lOth  February,  falling  respectively  to  25°,  25**, 
26",  17°,  20°,  and  21°  ;  while  the  six  high«it  moming  températures 
dnring  the  same  period  were  on  the  7th  and  8th  January,  also  on  the 
Ist,  3rd,  5th,  and  7th  February,  indicating  respectively  38°,  38°,  36°, 
36°,  37°,  and  39°.  It  was  not  tiU  the  4th  February  that  the  frost 
entirely  disappeared  ont  of  the  ground  ;  sinoe  then  the  rush  of  spring 
végétation  has  been  considérable,  and  if  it  reçoives  no  material  check, 
a  mimber  of  tho  spring  flowering  bulbs  will  be  in  flower  immediately. 

Présentations  and  Exhibitions, — 1.  Dr.  Daniel  Wright  exhibited 
and  presonted  spécimens  of  a  caterpillar  with  a  fungns  grown  ont  of 
the  anterior  part  of  its  body.  The  species  is  freqnently  met  with  in 
this  condition  in  the  north  of  Nepaul.  He  alao  presented  a  apeoimen 
of  a  kind  of  peat  latoly  discovered  in  Nepaul,  and  now  being  laigely 
used  for  fuel  there.  2.  Bev.  Dr.  Andrew  Thomson  presented  [speoi- 
mena  of  plants  which  he  had  coUeoted  in  Palestine  dnring  his  récent 
visit  there.  3.  Profesaor  Balfour  exhibited  an  alpenatook,  upwards 
of  6  f  t.  long,  made  of  orange  wood  from  Mentone  ;  also  a  collection  of 
dried  spécimens  of  the  foliage  of  the  trees  growing  along  Sir  Walter 
Scott' s  favonrite  walk  at  Ashestiel,  a  name  whioh  may  be  derived  from 
the  trees  of  ash  and  tiel  (Tilia,  lime-tree  or  Linden)  which  grow  there  ; 
Professer  Balfour  also  exhibited,  nnder  the  miorosoope,  sectiona  of 
f oaail-planta  from  near  Laggan, in  Arran.  4.  Mr.  Oawald  Brodie  proaented 
a  large  coUeotion  of  graaaea  from  Ceylon.  5.  Mr.  J.  B.  Webster, 
foreater,  preaented  a  twig  of  WelUnçtonia  gigantca,  bearing  ten  oones, 
from  the  plantationa  of  Sir  William  Yemer,  Bart.,  Churchill,  Vemer*a- 
bridge,  Moy,  Ireland. 

NEWCASTLE-UPON-TYNE  CHEMICAL  SOCIETY, 

The  ordinary  meeting  took  place  in  the  théâtre  of  the  Collège  of 
Medicine,  on  Thursday,  February  24.  Mr.  C.  B.  A.  Wright  read  the 
following  notea  *'  On  the  Beaction  of  Chlorine  on  Sulphur  Salts." — 
The  following  experhnenta,  made  aome  yeara  ago  in  the  laboratoty  of 
Owen'a  Collège,  nnder  the  superintendence  of  Dr.  Boscoe,  may  be  of 
some  ihterest  as  bearing  on  the  action  of  chlorine  and  its  cougcners  ou 
the  sulphur  aoids. 

In  order  to  aee  how  far  the  action  of  équivalent  quantitiea  of 
chlorine,  bromine,  and  iodine  on  the  aame  aulphnrona  aoid  solution  are 
comparable,  aolutiona  were  prepared,  one  containing  five  grammes  of 
iodine  per  litre,  and  the  other  auch  a  quantity  of  aulphnroua  aoid 
that  a  litre  represented  abont  150  Ces.  of  the  iodine  solution  ;  tho 
exact  relation  between  the  two  was  determined  before  and  after  each 
set  of  expérimenta,  and  it  was  fonnd  that  no  appréciable  altération 
took  place  dnring  the  dnration  of  any  one  aet  of  expérimenta.  A 
solution  of  washed  chlorine  in  distilled  water  waa  alao  prepared  and 
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kept  in  the  dark,  and  when  reqnired  dilnted  with  distUled  wator  to 
the  veqnired  strength  ;  the  stionger  solations  wero  weighed  ont  in 
sealed  glass  bnlbs,  snbseqnentlybroken  under  the  sarfaoe  of  ihe  liqnids 
to  be  aoted  on. 

A.  Known  qoantities  of  ohlorine  Bolntion  were  added  to  a 
meamued  oolnmn  of  snlphnions  add  Bolation,  the  latter  being  in 
slight  ezoeaa;  this  exoesa  waa  then  titsated  by  the  standard  iodine 
solution. 

B,  Cl  solution  waa  added  to  potassium  iodide  solution,  and  the 
lîberated  iodine  treated  as  the  ohlorine  in  A. 

C,  Oarried  ont  as  B,  but  potassinm  bromide  naed  instead  of 
iodide. 

D.  Bromide  liberated  as  in  C  by  Cl  and  KBr  ;  Kl  then  added, 
and  the  iodine  thns  liberated  by  bromine  treated  as  that  obtained 
in  B. 

It  is  olear  from  the  above-desoribed  expérimente  that  the  différence 
in  the  aotion  of  ohlorine  and  iodine  does  not  dépend  solely  on  the 
strength  of  the  solutions  nsed;  probably  température  and  photo- 
ohemioal  aetion  are  also  oonœmed. 

Assnming  that  the  aotion  of  iodine  on  sulphurous  add,  nnder  the 
eironmstanoes  experimented  on,  is  always  represented  by  Àe  équation 
HaSO.-i-HsO+Is-2HIfHaS04,  it  is  évident  that  ohlorine  or 
bromine  might  oanse  the  destruction  of  more  SOg  than  corresponds  to 
this  équation,  if  their  actions  eaused  the  formation  of  thionio  acids  ; 
thus  for  tetrathionate,  whioh,  as  Uie  preoeding  expérimenta  show,  is 
only  slowly  aoted  on  by  iodine. 

Tetnthionio  Aoid. 
7  Ha  SO.  =Ha  S^  O.  +  S  H.  O  +  3  H,  SO^. 

But  how  it  happons  that  a  Usb  quantity  of  SO,  is  sometimes  destroyed 
by  ohlorine  thui  by  the  equiviûent  amount  of  iodine  is  more  diffioult 
to  explain  ;  jMMsibly,  though  this  does  not  seem  a  rery  probable  suppo- 
sition, under  the  influence  of  light,  or  of  other  unknown  droumstances, 
free  oxygen  may  be  formed,  which  escapes  without  ezerting  its  due 
influence  on  the  sulphurous  aoid. 

2H9  0  +  2aa-4HCl  +  Oa. 

It  thus  appears  that  the  aotion  of  iodine  is  nearly  the  same,  whether 
direotly  set  free  by  Cl,  or  liberated  by  the  dronitous  process  of  erolving 
bromine  from  Cl  and  K  Br,  and  then  eausing  this  bromine  to  act  on 
Kl,  nnoe  the  nnmbers  obtained  are  no  more  différent  than  might  be 
antidpated  from  thecombined  effeots  of  expérimental  errors,  Tolaidlity 
of  bromine,  Ac.;  whilst  the  action  of  bromine  in  the  two  weaker 
solutions  appears  to  be  nearly  the  same  as  that  of  iodine,  whereas  in 
the  stronger  solution  a  larger  quantity  of  SO^  is  destroyed  by  bromine 
than  by  iodine  ;  lastly,  the  aotion  of  ohlorine  appears  in  the  WMkest 
solution  to  be  nearly  identioal  with  that  of  iodine,  but  in  the  stronger 
Bolations  diifisrs  condderably  therefrom,  and  this  cUiferenoe,  unlike  that 
in  the  case  of  bromine,  indioates  a  destruction  of  le»s  SO,  by  ohlorine 
than  by  an  equiralent  quantity  of  iocBne. 

It  ia  shown  also  that  free  oxygen  in  aqueous  solution  aots  compara- 
tirely  slowly,  at  any  rate  in  the  dark,  on  sulphurous  add  adution. 

It  appears  that  whOe  rariation  of  température  makes  but  little 
altération  in  the  aotion  of  iodine,  it  has  a  great  influence  on  that  of 
ohlorine,  the  différence  being  greater  the  higher  the  température, 
and  always  indicates  the  destruction  of  more  SO^  by  ohlorine  than  by 
iodine  ;  âiat  at  0**  there  is  little  différence  between  the  action  of  a 
•atorated  solution  of  Cl  and  one  containing  only  abont  one-ninth  of 
that  amount. 

Thèse  expérimenta  would  tend  to  show  that  when  the  action  of 
ohlorine  on  sulphurous  add  takes  place,  not  under  the  influence  of  Hght, 
a  larger  quantity  of  add  is  destroyed  than  corresponds  to  the  équa- 
tion Ha  80.  -I-  Clg  +  Ha  O  -  2  H  Cl  -I-  Ha  SO^,  this  extra  amount 
▼arying  with  the  température,  and  posnbly  with  the  strength  of  the 
solution  ;  whilst  if  the  aotion  takes  place  in  daylight  the  resuit  is  so 
modifled  that  sometimes  more  and  sometimes  less  add  is  destroyed 
than  that  indioated  by  this  équation.  In  the  case  of  bromine  also, 
apparently,  there  is  some  irregnlarity  in  the  aotion  under  différant 
eironmstanoes,  as  is  shown  by  the  non-nmform  results  obtained  on 
répétition  of  déterminations.  Iodine,  on  the  other  hand,  as  Bunsen 
haa  shown  {Ann,  Chem,  wnd  Pham,,  Ixxxri  265),  aots  with  great 
regnlarity  and  nniformity  in  aocordance  with  this  équation  nnder  oon- 
aiderably  varied  dronmstances,  unless  a  solution  containing  more  than 
0*4  grammes  of  SOa  per  litre  be  naed. 
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UVEBFOOL  CHEMISTS'  ASSOCIATION. 

Ths  ninth  meeting  of  the  twenty-first  sesdon  waa  held  at  the  Bqyal 
Institation,  Colqnitb-Btraet,  on  Thnrsday,  the  84th  faut.,  the  pred- 
dent,  John  AbnÂam,  Ssq.,  in  the  chair.  After  the  tnmaaotion  of 
some  formai  bnaineas,  the  honoraiy  seoretary,  Mr.  B.  Davies,  oalled 
the  attention  of  the  meeting  to  a  case  latelly  tried  in  the  lireipool 
Polioe-ooortwhere  a  wonan  hadbeen  tried  for  admiaistaring  iotvinê  ia 
oïder  to  proonre  abovtioo.  The  proaeention  had  failed,  bot  Mr. 
DaTîes  pointed  ont  the  fadlity  with  which  snoh  herbs  may  be  obtained 


at  herbaUsts'  shops,  and  the  necesdty  for  taking  steps  to  prerent 
thoir  sale.  Some  discussion  ensued,  and  it  seemed  to  be  the  gênerai 
opinion  that  the  Fharmaoy  Act  oould  be  made  aTailable  for  prerent- 
ing  the  sale  of  this  herb  and  others  of  similar  charaoter  by  herbaUsts 
and  other  persons,  unless  they  had  passed  the  examinationa  of  the 
Pharmaoeutical  Sodety. 

Mr.  Charles  Sharpe  afterwards  read  a  most  interesting  paper, 
entitled  "  Two  Centuries  of  Patented  luTentions  in  Phydcs  and  Phar- 
macy,"  which  evoked  oondderable  discnsdon  and  much  applanse.  In 
the  course  of  his  remarks  he  observed  : — ^The  conviction  foroed  upon 
the  mind  when  glandng  over  the  spedflcations  of  patents  relating  to 
phydo  and  pharmacy  extending  from  1632  to  1862  is  that  the  Patent 
Office  has  been  nsed  largely  by  quaoks  and  adventnrers.  During  the 
latter  half  of  the  seyenteenth  century,  and  nearly  throngh  the 
dghteenth,  the  inventors  of  the  grossest  absurdities  under  the  title 
of  patent  medidnes  were  the  ohief  patentées  ;  so  that  nearly  three- 
f ourths  of  tiie  spécifications  wili  be  found  to  relate  to  the  cure  of 
multitudinons  diseases  by  the  use  of  infallible  and  abominable  prepa- 
rations.  It  is  only  at  intervals  that  an  invention  of  any  importance 
appears,  and  even  then  it  la  too  often  set  f orth  in  such  a  manner  as 
to  render  any  full  cômprehendon  of  the  process  impossible.  An- 
other  striking  faot,  and  one  much  to  the  honour  of  sdentific  men,  is 
that  the  most  mémorable  processes  hâve  never  passed  the  portais  of 
the  Plttent  Office,  but  hâve  been  described  in  sdentific  jonmals  so 
liberally  that  ail  the  world  might  take  advantage.  The  first  patent 
was  taken  ont  by  Thomas  Orent  in  1632,  and  was  for  a  "  movable 
hydranlike,"  the  object  of  whioh  was  to  oanse  sleep  by  a  combina- 
tion  of  mudcal  sounds  and  a  moist  atmosphère.  If  we  omit  some 
ohemical  processes  patented  by  the  oelebrated  Nehemiah  Orew  and 
otiiers,  for  years  there  is  nothing  but  a  long  dreary  list  of  mère 
quaokeries,  devised  by  men  who  wera  restiess  nntil  they  had  f  umished 
his  Msjesty's  subjeots  with  remédies  for  ail  ills.  Timothy  Byfield's 
*'  Sal  oleosum  volatile  "  is  suoceeded  by  Lovd's  styptiok,  stated  to  be 
very  usefnl  for  "those  parUcnlar  dlûases  from  which  the  blacks 
suffer  greatly  In  their  passage  froi&  Guinea  to  the  West  Indies,"  and 
who,  heaven  knew,  were  in  the  extremest  want  of  physio.  Thèse, 
and  the  "  Spedfick  Pill,"  which  had  for  its  object  the  sweating  of 
one  limb  of  tiie  body  at  a  time,  are  but  spedmens  of  a  oondderable 
portion  of  the  volume  of  spécifications  relating  to  medidnd.  It  is 
somewhat  refreshing  as  we  approaoh  modem  times  to  come  upon 
medioated  baths,  tmsses,  artifldal  teeth  and  limbs,  and  "  false  or 
downy  oslves  in  stockings,  a  thing  never  befora  put  in  practioe,  and 
whioh  wonld  be  of  great  public  use  and  utility." 

Among  meohanioal  inventions,  the  most  notioeable  are  those  of 
Brookedon  and  Hancooks,  for  varions  applications  of  India-mbber, 
Cofléy's  Esoidapian  apparatns,  and  others,  too  numerous  to  mention, 
ref erring  prindpally  to  snrgical  appliances.  The  list  of  patents  for  the 
onre  of  sea  dckness,  is  curions.  One  oonsists  of  an  embrocation, 
another  of  "  a  new  liqdd,"  not  unlike  toddy,  another  of  an  arrange- 
ment of  small  balloons,  eaoh  fastened  to  a  ship's  deck,  and  seating  a 
paasenger  who  snbstitutes  the  swinging  movement  of  tiie  machine  for 
the  oontrary  motion  of  the  vessel.  In  addition  to  thèse  is  a  large 
platform,  fixed  to  a  piston-rod  worked  by  steam,  upon  whioh  the  pas- 
sengen  ride  while  in  the  agony  of  the  ailment  whidi  aflisote  landsmen 
when  upon  the  sea. 

Among  patented  processes  for  prodndng  aniesthesia  are  those  of 
Morton  and  Jackson,  by  the  use  fi  ether,  and  BlnndeU's,  in  whioh  a 
f reedng-mixture  is  kept  flowing  over  the  part  of  the  body  operated 
npon. 

A  considérable  number  of  speoiflcations  appear  relating  to  the  pré- 
paration of  medidnes,  and  to  the  improvement  of  pharmacentical 


We  are  very  largely  indebted  to  the  adentiflo  Jonmals  for  the  pnb« 
lidty  given  to  new  inventions,  and  for  the  libéral  spirit  which  prompts 
a  man  to  scatter  broadcast  the  fruits  of  his  own  intellect.  There  are, 
of  oourse,  certain  processes  of  such  a  nature  as  to  render  it  a  reaaon* 
able  thing  for  a  man  who  has  bronght  to  thdr  produotion  brain  and 
time  to  reodve  a  fair  rémunération  for  his  ootlay.  Still,  there  ara 
othere  of  so  slight  or  ridionlons  a  charaoter,  as  to  deserve  no  proteo- 
tion  at  ail  ;  aïkl  it  is  certainly  to  the  crédit  of  the  present  laoe  of 
pharmaoeutists,  that  they  do  not  look  up  eveiy  profesnonal  wrinUe 
in  letton  patent. 

UVEBPOOL  GEOLOGICAL  SOCIETT. 

A  XEBTINO  of  this  sodety  was  hdd  on  Tnesday  evening,  February 
15th,  when  G.  H.  Korton,  Esq.,  F.G.S.,  Ao.,  oooupied  the  ohair.— 
Some  matten  of  interest  to  the  sodety  were  bronght  f orward  by  dif- 
férent memben,  and  afterwards  a  paper  was  read  by  the  president, 
entitied  "  OnCotta's  Clasmfloation  of  Bocks."— The  anthor  deeoribed 
the  arrangement  of  the  rocks  proposed  by  Jukes,  Dana,  and  Cotta, 
and  said  The  CUusifieatwtk  <4  B^àn»^  by  Dana,  is  the  oïdy  English 
woik  exdndveiy  devoted  to  tiie  subject,  and  is  partionlarly  valnable 
on  aoooant  of  the  very  exact  deeraiption  it  oontains  of  the  igneona 
rocks.  The  giowing  importanoe  of  mioroaoopioal  researeh  ia  invea- 
tigating  the  oompodtionofrookswai  also  refenedto.    Thepaperwaa 
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altofpeiher  yery  Talaable  in  infomiatîoii  and  Boggeatiaiur,  aad  eUoited 
oonûdenble  disonssion. 

nie  honoraiy  Moretary,  Mr.  Huffli  F.  Hall,  F.G.8.,  also  oonizibuted 
an  intezteeting  paper,  whioh  affnrdad  inafeter  for  diBOiiasion  and  refleo- 
tioo. 

Âfter  a  rote  of  thanks  to  the  anthom  of  ihe  papera,  the  meeting 
waa  bronght  to  a  dose. 

GLASGOW  NATUEAL  HISTOBT  SOCIEIT. 

Thx  siztli  meeting  of  the  eeanon  was  held  on  Taesday  erening,  Feb- 
mary  22nd,  in  the  libraiy  of  Andenion'B  University,  Mr.  David 
Bobertson,  F.G.S.,  yice-preeident,  ooonpying  the  chair.  Mr.  Henry 
E.  Clark,  Boyal  Infirmary,  was  elected  a  rendent  member. 

Mr.  lîiomas  Chapman  ezhibited  spécimens  of  VetUlia  Macvlaria 
whioh  he  had  captnred  in  Jnne  last  in  the  Pass  of  Leny,  Perthshire  ; 
and  the  Bey.  James  E.  Somerville  stated  that  he  had  taken  the 
species  in  some  nnmbers  in  ArgylUhize,  both  at  Loch  Awe  and  Oban. 

The  seoretaiy  exhibited  a  small  collection  of  starfiahes,  whioh  had 
been  forwarded  from  Girran  by  Mr.  T.  Andersen,  corresponding  mem- 
ber. In  this  séries,  whioh  showed  the  relatiye'nombers  fonnd  in  deep 
water  oif  the  coast  of  that  part  of  Ayrshire,  there  were  spécimens  ù 
OonioMter  Templetoni  and  Asterias  Auraniiaca  in  eqnal  nnmbers. 
8ol<uter  Endecaf  which  is  a  common  species  on  some  parts  of  the  east 
ooast,  is  rather  scarce  in  the  west,  and  Pahnipes  membranaeeus,  three 
specimenB  of  which  had  prcTioosly  been  forwarded  for  exhibition  by 
Mr.  Anderson,  was  probably  the  rarest  of  the  Giryan  starfishes. 

Mr.  Dnncan  M'Lellan  exhibited  monstrosities  of  the  common  ash 
and  hawthom  from  the  Qneen's  Park  ;  the  former  showing  the  twigs 
ilattened  like  the  homs  of  a  reindeer  ;  the  latter  haying  ita  branches 
tortnons  like  a  corkscrew.  Both  spécimens  presented  a  yery  nnnsnal 
appeaxance. 

Mr.  Alexander  Donaldson  exhibited  an  example  of  malformation  in 
the  biU  of  a  rook,  regaxding  which  Mr.  Gray  obaeryed  that  it  po^ 
sessed  additional  interest  from  the  faot  of  ita  showing  only  a  partial 
abrasion  at  the  base  of  the  bill,  and  that  it  had  been  arrested  pro- 
bably in  conséquence  of  the  malformation.  Drawings  of  other  mal- 
formations were  exhibited  by  Mr.  Gray,  from  which  it  was  seen  that 
when  the  mandibles  were  orossed  to  any  extent,  the  deformity  effecta- 
ally  prevented  this  bird  digging  into  the  gronnd,  as  it  is  habitnally 
known  to  do,  and  that  as  a  resnlt  the  nostrils,  forehead,  and  ohin 
were  fnlly  dothed  with  feathers,  like  those  of  a  carrion  orow.  In 
examples,  howeyer,  where  the  npper  mandible  projected  over  the 
lower  eren  twice  its  own  length,  the  abrasion  was  foond  to  be  perfeot 
like  that  seen  on  an  ordinary  spécimen.  This  was  exi^ained  on  the 
gronnd  that  the  prolongation  of  the  mandible  had  taken  place  after 
the  feathers  had  been  dennded,  and  that  this  bareness  becomes  per- 
manent on  acconnt  of  the  bnlbs  from  whioh  the  feathers  arise  haying 
been  destroyed,  and  thnsrendered  nnprodnotiye. 

Mr.  John  Gihnonr  exhibited  an  nnnsnally  dark  spécimen  of  the 
hooded  orow  (Corvut  eomix)^  whioh  had  the  lighlTspace  on  the  breast 
and  shoolders  yery  mnch  donded,  giying  the  bird  the  appearance  of 
a  yariety  of  the  carrion  orow  (0.  eonme),  Mr.  Gray  took  the  oppar» 
tnnity  of  saying  that  he  had  long  held  the  opinion  that  thèse  two 
birds  are  identioal.  Ko  real  différence  existed  exoeptin  the  markings, 
and  as  thèse  were  known  to  yary  they  conld  hardly  be  entitled  to 
■peoifio  yalne.  The  two  birds  were  also  known  to  breed  freely  toge- 
ther,  so  that  in  the  middle  districts  of  Scotland,  at  least,  where  &s 
habit  was  the  rnle,  it  was  impossible,  on  examining  spécimens,  to  say 
from  what  parentage  they  had  sprong. 

Dr.  Stirton  exhibited  spécimens  ol  Adelawthus  CarringUmi-^tb 
Jongermannia  new  to  science,  which  he  had  fonnd  on  Ben  Lawers,  and 
other  places.  This  moss  had  f  ormerly  been  oonfonnded  with  Alicularia 
compressa,  from  whioh,  howeyer,  it  diffère  not  only  in  the  colonr  and 
areolation  of  the  leayes,  but  also  in  their  mode  of  attachment  to  the 
stem.  It  approaohes  mnch  more  doeely  Alicularia  oceUtsa  from 
Oampbell's  Island  in  the  Sonth  Pacific  ;  and  as  this  last  bas  been  proyed 
by  Dr.  Carrington  to  be  an  Adelanthns,  it  bas  been  thonght  proper  to 
refer  this  moss  also  to  the  same  snb-genns. 

The  Sey.  James  R  SomeryiUe  then  read  a  paper  on  Danois  Chnf' 
aippus  and  its  food  plant,  Asclepias  gigamtea,  with  illastratiye 
spedmens  from  XJpper  Egypt.  The  anthor  of  this  paper  gaye  a  yery 
interesting  acconnt  of  this  bntterfly  from  personal  observations  made 
dnring  a  three  months'  résidence  in  Egypt,  and  also  of  the  plants  on 
whioh  it  is  known  to  feed.  He  likewise  described  the  peonliar  proper- 
ties  of  the  Calotropis  Proeera^  or  Asclepias  gigantea  of  linnœns — a 
plant  better  known  as  theapplos  of  Sodom — abeantifol  séries  of  which, 
in  its  yarions  stages  of  growth,  was  exhibited  by  Mr.  Someryîlle  in 
illastration  of  his  remarks. 

Business  bdng  then  condaded,  the  lodety  ac(jonmed  till  the  last 
Taesdi^  of  Blarch. 

MOOTBEAI  KATHEAL  mSTOEY  SOdETT. 

JàHVAMT  81flT.-«Th0  Btf7.  Dr.  Da  Sola  pse^idiag.  fkoféuor  J.  W. 
Manh,  of  "BanfàHo  OoUege»  Forwt  Grore,  Orogon,  wai  deoted  a  oom^ 


sponding  member.  The  foUowiag  resdutions,  haying  been  proposed 
by  Frindpal  Dawaon  and  aeoonded  by  Bey.  Dr.  De  Sda,  were  oarzied 
nnanimonely  :— 

<*  That  this  Society,  in  presenting  its  medal  to  Sir  W.  E.  Logan, 
LL.D.,  F.B.S.,  althongh  it  cannot  add  appredably  to  the  many  hononrs 
which  he  bas  recdyed,  désires  to  place  on  record,  not  merely  on  its 
own  behalf,  bat  on  that  of  ail  the  stndents  of  natnrsl  sdenoe  in 
Canada,  its  high  estimation  of  the  yalne  of  his  services  in  oreating  as 
well  as  direoting  the  geologioal  soryey  of  this  conntry,  in  pTomoting  the 
deydopment  of  its  minerai  resonrces,  in  stimnlatiag  and  aiding  the 
efforts  of  sdentific  institutions,  and  in  extending  thronghont  the  world 
the  name  of  Canadian  science. 

"  We  désire  also  to  express  our  high  appréciation  of  Sir  William's 
admirable  qnalities,  and  our  hope  ÔulI  he  may  be  spared  for  many 
years  to  Canada  and  to  sdence,  and  that  the  relief  from  offîdal  caree 
may  giye  him  the  opportnnity  to  pursne  to  oompletion  the  reaearohes 
in  sdentific  gedogy  in  which  he  is  now  engaged." 

Mr.  Billings  then  read  a  p^jwr  "  On  the  Occurrence  of  Gasteropoda 
(uniyalve  shdls)  in  the  Primordial  Zone." — He  oommenced  by  giying 
a  short  aooount  of  the  diacoyeries  that  had  been  made  in  other 
oountries,  and  then  exhibited  a  f  oasil  that  had  been  coUeoted  dnring 
the  last  summer,  by  Mr.  T.  G.Weston,  of  the  Gedogical  Snryey,in  the 
Primordial  slates,  near  St.  John's,  in  New  Brunswick.  It  was  a  small 
spedes  of  Ophileta,  and  its  geologioal  position  was  seyeral  thousand 
feet  below  the  lowest  beds  in  whioh  any  G^teropoda  had  been  hère- 
tofore  fonnd  in  America.  The  rocks  were  of  ihe  same  âge  as  the 
Lower  Lingula  Flags  of  Wales,  the  Meneyian  group  of  the  late  Mr. 
Salter.  Another  species,  but  of  a  différent  genus,  bas  been  discovered 
by  Mr.  Murray,  in  Newfoundland,  in  rocks  whioh  appear  to  be  Pri- 
mordial, but  whose  âge  cannot  yet  be  determined  with  certainty  for 
want  of  suflident  fossil  eyidence. 

The  chairman  next  ealled  npon  Professer  Bell,  of  the  Geologioal 
Suryey,  to  read  his  paper  "  0^  the  Intelligence  of  Animais." — ^The 
anthor  spoke  of  the  reasoning  powers  in  many  of  the  higher  and 
larger  animais  as  being  too  well  established  to  roqnire  a  plea,  and  de- 
yoted  much  of  his  paper  to  instances  of  what  might  be  regarded  as 
intelligence  in  such  small  créatures  as  insecte.  He  addnced  many 
arguments  based  on  the  organization  and  deydopment  of  those 
animais,  and  more  espeoially  on  thdr  habits,  for  regarding  them  as 
possessed  of  something  more  than  mère  instinct.  It  was  mentioned, 
amongst  other  proofs  of  the  possesdon  of  a  reasoning  power,  that 
insecte,  if  baffled  in  one  means  of  aooomplishing  their  object,  will 
generally  try  another  ;  and  that  we  find  them  as  prompt  and  skilf  ul 
in  oyercoming  exoeptional  and  artifidal  difficultiea  as  in  performing 
the  ordinary  dutîes  of  their  lives.  The  habits  of  insects,  like  those  ci 
larger  animais,  appeared  to  be  in  a  great  measure  the  resuit  of  the 
accumdated  expérience  of  many  geneiations.  The  term  **  instinct  " 
bas  too  gênerai  and  yagne  a  signification,  and  was  often  nsed  as  a  oon- 
venient  means  of  accounting  for  what  we  f ound  it  difficult  to  explain. 

After  the  reading  of  this  paper,  seyeral  of  the  members  présent 
mentioned  examples  bf  animal  intelligence,  and  an  interesting  discna- 
non  foUowed,  in  which  Messrs.  BiUlngs,  Whiteayes,  Bitchie,  and  Drs. 
De  Sola,  Trenhdme,  Eyans,  and  others  took  part. 


BOSTON  (IT.  8.)  SOCIETY  OF  NATUEAL  HISTOBST. 

Decbicbeii  3bd,  1869. — ^The  prendent  in  the  chair,  sizteen  peraona. 
présent.  Dr.  C.  T.  Jackson  presented,  in  the  name  of  Mr.  Daniel 
McCain,  spedmens  of  natiye  carbonate  of  magneeia  from  Greeœ, 
Oatifomia,  Maryland,  and  Kansas  :— 

That  from  Greece  contains  99  per  cent,  of  pure  carbonate  of  raag^ 
neda,  the  rest,  or  one  per  cent.,  being  silidous  matter.  The  Oalifomia 
epedmen  came  from  Alameda  Oounty,  thirty-six  miles  from  San  Fran* 
daoa  It  is  of  the  same  degree  of  purity  as  that  from  Greece. 
The  Maryland  sample  is  rieh  enough  for  use,  and  contains  79*2  per 
cent,  of  carbonate  of  magnesia.  The  Kansas  sample  is  yery  poor» 
oontaining  but  8  per  cent,  of  carbonate  of  magneda. 

Thèse  minerais  are  used  by  the  Union  Stone  Company  in  wM«lrftty 
oaldned  magnesia,  which  is  one  of  the  ingrédients  of  their  artificial 
stone,  serying,  when  combined  with  chloride  of  magnésium,  aa  the 
binding  material. 

Dr.  Jackson  gaye  a  detailed  aooount  of  the  method  of  making  th« 
artifidal  stone,  and  of  casting  bas-rdiefs,  busts,  and  omament&l 
monldings.  He  said  the  processes  had  been  so  improyed  that  now 
artifidal  grindstones  made  of  quarts-sand  and  of  emery  had  been  con- 
structed,  whioh  were  as  solid  and  durable  as  any  natural  stone.  The 
emery  wheds  madeof  thèse  materials  are  yastly  better  than  those  made 
with  a  paste  of  ynlcaniMd  India-mbbfir,  siiMe  th^  do  not  giaae,  but 
wear  away  in  suoh  a  manner  aa  to  alwaya  «xpoa»  fiesli  pMtidee  of 
«mery.  He  regarded  this  new  manuf aotuie  as  of  great  yahw  for  arehi» 
taetore  and  tiie  meohanio  arts,  aad  as  showing  the  importanoe  of  tira 
■ûaaral  native  caibeuta  of  awgneda,  whioh  had  been  bef oie  naed  ^^ty 
Sût  tlia  màMiaotm  of  »|nutt  «Ots,  of  i^ob  a  liadtad  wapsfy  ool^ 
iswaiiM. 
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Frofessor  N.  S.  Shaler  ofliired  loine  tomâxta  on  the  lélftfcioiui  of  ilia 
fooks  in  the  ▼iouitj  of  Boston,  of  whidh  the  foUowuiff  ia  an  «betnet. 

The  Maociation  of  the  sereral  différent  sets  of  beds  whioh  ave 
ezpoeed  in  the  neighbonrhood  of  Boston,  is  reiy  diffionlt  to  détermine 
satisf aotorilj  ;  being  nearly  destitute  of  f osails,  and  extremely  oompli- 
oated  by  distnrbanoea,  they  bave  not  preaented  a  veiy  inyiting  field 
for  researoh.  They  haye  conseqaently  reoeiyed,  as  yet,  yery  little 
attention.  I  yentore  to  offer  hère  a  few  snggestionB  oonoeming  their 
relations,  whioh  may  serye  as  a  basis  for  fatare  oommnnioations,  and 
for  the  stady  of  those  who  may  haye  the  désire  to  examine  the  same 
field. 

There  oan  be  no  donbt  ihat  the  syenites,  whioh  make  np  so  large  a 
part  of  the  exposed  rocks  of  eastem  Massachusetts,  are  the  oldest 
matériels  found  in  this  région.  The  best  exhibition  of  them,  showing 
at  once  their  gênerai  oharaoter  and  their  relation  to  the  saperincam- 
bent  beds,  is  foond  in  the  immédiate  yioinity  of  Qoinoy,  Mass.  The 
extensiye  qoarries  of  that  neighbonrhood  enable  ns  to  see  yery  well 
ail  the  différent  conditions  of  occarrenoe  of  this  rock.  The  most  re- 
markable  fact  which  has  come  nnder  my  obseryation  is  the  existence 
of  planes  of  séparation  in  this  syenite,  whioh  oannot  be  referred  to 
joints.  The  three  or  more  planea  of  joint>cleayings  obseryable  in 
thèse  beds  are  clearly  separable  f rom  this  other  set  of  planes  which  I 
oannot  refer  to  any  other  cause  than  stratification,  despite  the  opinion 
still  generally  entertained,  that  thèse  rocks  are  of  igneous  origin,  and 
owe  Ôieir  présent  structure  to  the  actions  which  go  on  in  a  mass  in  a 
condition  of  igneous  floidity.*  That  I  am  not  mistaken  in  referring 
thèse  fractures  to  bedding  is,  I  belieye,  abundantly  proyen  by  the 
détails  of  structure  of  the  syenite  itself,  as  well  as  by  the  relations  it 
bears  to  the  nnquestionably  stratified  rocks  which  rest  npon  it.  Thèse 
planes  in  question  show  none  of  the  oharaoters  which  are  presented 
by  the  true  joint  planes  and  faulVs  planes.  There  are  no  sliokensides. 
They  are  only  imperf eotly  parallel,  and  of  yery  yarying  thiokness.  There 
are  yisible  on  the  surface  of  considérable  sheets  of  this  rock,  laid  bare 
in  the  Mitchell  quarry  near  Quincy,  splitting  along  what  I  belieye  to 
be  the  plane  of  stratification,  markinga  indistinguishable  in  appear- 
anoe  from  ripple-marks.  This  obseryation  waa  made  npon  quite  a 
amall  anrfaoe,  so  that  it  alone  could  hardly  be  trusted  to  détermine 
the  nature  of  thèse  rocks.  But  npon  the  sides  and  the  snmmit  of  the 
syenite,  at  yarious  points,  we  find  other  eyidenoe  of  their  sedimentary 
oharacter.  If  thèse  syenites  were  of  igneous  origin,  if  they  had  been 
poared  ont  before  the  déposition  of  the  adjacent  stratified  beds,  or 
throst  through  them  in  a  state  of  fusion,  we  should  expect  to  find  the 
nsnal  marks  of  suoh  actions.  In  the  first  of  thèse  cases  the  later 
sedimentary  deposits  wonld  be  found  lying  unoonformably  npon  the 
syenite  withont  any  indication  of  transition  ;  in  the  second  we  shonld 
expeot  to  find  a  olear  line  of  contact  between  the  syenite  and  the  sedi- 
mentary rocks,  suoh  as  is  always  to  be  found  where  an  intmsiye  mass 
of  trappean  matter  onts  more  anoient  rocks.  What  we  do  find  is  that 
the  imperfeot  bedding  of  the  deeper  portions  of  the  syenite  beoomes 
more  and  more  dearly  defined  as  we  pass  towards  the  exterior  of  the 
maas,  and  gradually  passes  into  nnquestionably  sedimentary  rook. 
Eyery  stage  of  this  transition  is  not  dearly  aeen,  bnt  enongh  ia  yisible 
to  aatisfy  any  one  that  it  really  exists. 

The  firat  rocks,  of  quite  unquestionable  stratified  origin,  lie  direotly 
to  the  north  of  the  Quincy  ayenite  hilla,  and  oonsist  of  olearly  bedded 
aandstones,  approaohing  quartsites  in  their  charnoter.    Theae  rooka 
haye  an  nnJcnown  thidmeaa,  probably  amounting  to  aeyeral  hnndred 
feet.    Their  gênerai  dip  ia  n<nrtherly,  with  a  yariable  angle  of  inclina- 
tion whioh  may  be  ronghly  ayeraged  at  twenty  degreea.     Aboyé 
them  the  aection  ia  hidden  for  a  distanoe  which  would  glye  spaoe  for 
abont  three  hnndred  feet  of  beda.     Bnnning  the  aame  north  oonrae 
aoroas  the  break,  we  oome  npon  the  lowest  of  the  Braintree  séries. 
This  part  of  onr  section  has  a  total  thickness  of  abont  two  hnndred 
feet  ;  its  dip  corresponds  with  the  gênerai  inclination  obseryable  in 
the  Bupposed  stratification  of  the  syenite,  as  well  as  that  of  the  qnarta- 
Hea  immediately  aboyé  it.     The  whde  of   thia  Braintree  aeriea  ia 
f oaailiferoua,  although  it  ia  only  in  abont  one  hnndred  feet  of  the  npper 
part  that  well-preseryed  apeoimena  of  the  oharaeteriatio  foeaila  are 
found.    It  ia  oompoaed  of  beds  which  were  eyidently  at  the  time  of 
their  formation  yety  nniform  mnd  of  a  aea-floor  tolerably  remote  from 
land  ;  and  althongh  mnoh  changed  by  metamorphic  notion  it  ia  eaaily 
peroeiyed  that  the  whole  aet  of  beds  oontaina  no  traoe  of  ahoro 
depoaita.    Immediately  beyond  the  expoanre  of  the  Braintree  beda  at 
Haywaid'a  Landing,  adialooation  haa  bronght  the  thin  bedded  qoarta- 
itea  again  to  the  anrfaoe.     Tbe  altération  in  theae  ia  ao  great  that  the 
rook  haa  aasnmed  aomething  of  the  appearanoe  of  gneiaa,  and  wonld 
by  aome  be  olaaaed  in  that  gronp  of  rocka. 

If  there  be  no  nndiaooyered  fanlta  in  the  aection  from  the  Qnincy 
hiUa  aoroaa  ^e  Braintree  rooka  in  a  north-eaaterly  dixeotion,  the  total 
thiokneaa  of  nnqneationably  atratified  beda  ia  not  far  from  1,000  ft. 
The  nniform  dip  away  from  the  Qniney  Hilla,  ahown  by  ail  the  atrati- 

1  The  sdmixmbla  roMarohM  of  Dr.  T.  Sterry  Hant  lato  the  oonstltation  and 
erigia  of  maites  and  t^enitM  hsTo  nade  it  ponihto  for  the  ttndent  to  approftoh 
the  qoettum  of  the  orifin  of  roeks  of  theto  aroaps  with  %  bettor  ^anoe  ol  tMof- 
taiai^  the  tralh  than  wonld  haye  basa  poaribiebstee  the  pnhûeatfcmof  the  ra^ 
obtafaMd  bj  thtflic 


fied  beda  on  their  flaaka,  maj  be  vagaided  aa  anffioieat  proof  that  their 
eleyation  oame  af  ter  the  déposition  of  theae  beda. 

The  région  abont  the  Qoinoy  HUla  doea  not  afliord  aay  aoffioient  eyi- 
denoe oonoeming  the  aection  aboyé  the  Une  of  the  Braintree  aeriea. 
At  Weymonth  Landing  there  ia  a  great  maaa  of  aohiatoae  rooka  whioh 
oertainly  are  not  far  remoyed  from  thia  part  of  the  aection,  but  I  haye 
not  yet  anooeeded  in  traoing  any  oonneotion  with  it.  I  am  inelined  to 
think  that  they  may  be  the  beda  between  the  Braintree  alatea  and  the 
qnartsitea  before  deaoribed. 

In  addition  to  the  rooka  already  mentioned,  there  exiata  two  other 
aeta  of  beda,  whioh  are  extremely  deyeloped  in  the  enrirona  of  Boaton 
the  relationa  of  whioh  are  not  eaaily  determined.  Thèse  axe  the  aeriea 
of  the  Boxbnxy  oongiomerate,  and  Ùïb  aet  of  beda  whioh  I  haye  ohoaen 
to  term,  from  the  point  where  they  are  aeen  to  the  beet  adyantage,  the 
Cambridge  slates.  The  first  of  thèse  oonsists  of  a  mass  of  atratified 
pebblea,  with  interoalated  aandatonea  and  grita,  the  whole  oapped  by 
a  aeriea  of  ripple-marked  aandatonea  abont  100  ft  in  thiokneaa,  and 
at  oertain  pointa  oyeilaid  by  maaaea  of  amygdaloidal  trap.  Tbe  total 
thiokneaa  of  the  formation  remaina  yet  a  matter  of  qneation,  bnt  it 
oannot  be  leaa  than  1,200  to  2,000  ft.,  and  may  be  twioe  the  latter 
amonnt.  The  whole  ia  eyidently  a  ahallow  water  and  ahore  depoait, 
being  formed  in  a  aea  whioh  beoame  progreaaiyely  more  and  more 
ahallow,  the  nppermoat  beda  affording  eyidenoe  that  they  wertf 
depoaited  yery  near  the  ahore. 

The  Cambridge  alatea  ahow  by  their  stmotnre  that  they,  lika  the 
Braintree  slates,  were  deposited  in  deep  water.  In  gênerai  oharaoter 
they  resemble  the  latter  rocks,  being  of  dense  argiUaoeons  matériel, 
with  little  admixtnre  of  foreign  substances,  and  presenting  nnmerona 
planea  of  jointing,  and  one  diatinot  oleayage  along  the  line  of  atratlfi- 
oatiott.  The  aggregate  thiokneaa  diaoloaed  in  the  Cambridge  and  Som- 
eryille  aeotiona  ia  not  far  from  200  ft.  ;  thongh  owing  to  the  faot  that 
neitherthe  base  nor  aummit  of  the  beds  is  obseryable,  it  is  impossible 
to  détermine  their  depth.  The  only  olear  eyidenoe  of  organio  life 
oonsists  in  nomeions  bnt  indistinct  impressions  of  f  nooids.  A  nnmber 
of  other  peouUar  forme  haye  been  found»  bnt  nothing  satisfaotoiy  has 
yet  been  asoertained  oonoeming  them. 

Af  ter  seyexal  years  of  asarohing  I  haye  anooeeded  in  finding  a  aeo* 
tion  whioh  ahowa  pretty  olearly  the  relation  of  the  Cambridge  alatea 
and  Boxbnxy  oongiomerate.  The  moat  important  part  of  thia  expoanre 
haa  been  nnooyexed  by  the  extenaiye  exoayations  now  being  made  in 
the  constmotion  of  the  Chestnnt  Hill  reseryoir.  In  passing  from  the 
southem  aide  of  thia  reaeryoir  in  a  nearly  due  north  direction,  we  oroaa 
what  seems  to  be  a  complète  section  of  the  slates  and  conglomérâtes 
of  thèse  two  séries  of  beds.  On  the  aonth  border  of  the  lower  reaer- 
yoir at  Cheatnnt  Hill  there  ia  an  ontorop  of  rocks  in  ail  important 
respects  olosely  resembling  the  Cambridge  slates.  Thèse  are  traoeable 
for  a  distanoe  of  abont  700  ft.  in  a  norther^  direction  aoroes  the  floor  <d 
the  reseryoir,  haying  a  nearly  north  dip  at  an  angle  of  abont  15"".  Imme- 
diately aboyé  theae  and  withont  any  disoordanoe  oomee  the  firat  of  the 
oongiomerate  beds,  which  oonsists  of  a  bed  abont  10  ft.  thiok  of  pebUes 
mingled  with  alatea.  Thia  ia  anrmouited  by  abont  30  ft.  of  alatea 
haying  a  moat  perfeot  oleayage  in  the  plane  of  atratifioation.  It  ia 
not  diiBoalt  to  apUt  a  aheet  a  foot  aqoare  haying  a  thiokneaa  of  not 
oyer  ^  inoh.  Immediately  above  thia  alate,  whioh  waa  eyidently 
depoaited  in  deep  water,  for  it  ia  remarkably  nniform  in  ita  oharaoter, 
the  oongiomerate  oomee  in  again  and  oontinnea  with  ita  northam  dip 
at  an  ayerage  angle  of  abont  15"*  for  a  horiaontal  diatanoe  of  over  a 
mile.  Near  the  edge  of  the  Charlaa  Biyer  allnyial  flata,  in  Brighton, 
thia  oongiomerate  changea  anddenly  into  a  aandatone  whioh  ia 
thronghoat  marked  with  yeiy  diatinot  ripple-linea,  aad  beara  other 
eyidenoe  of  ahallow-water  origin.  Above  thia  aandatone  maaa  there 
oomea  a  great  expanae  of  amygdaloidal  trap,  which  at  aome  pointa  ia 
aeen  outting  the  aandatone  and  again  appeara  to  haye  been  ponred  ont 
oyer  ita  anrfaoe  aa  a  oontemporaneona  aheet.  Aa  ia  of  tea  the  oaae  near 
great  ontbreaka  of  this  kind,  there  are  at  leaat  two  fanlta,  one  on 
either  aide  of  the  dyke,  whioh  haye  prodnoed  oonaidecable  dialooation 
in  the  beda.  Theae  axe  the  only  fanlta  yiaible  in  thia  most  inteieating 
•action. 

Although  it  is  by  no  means  oertain  as  yet,  still  it  may  be  assomed 
aa  probable  that  the  Cambridge  alatea  and  Boxbury  oongiomerate 
belong  to  the  aame  great  aeiiea  of  beda.  The  ooinoidenoe  in  the  diiecy 
tion  of  dip  aa  well  aa  the  gênerai  oharaoter  of  the  beda  themaelvea 
rendera  it  probable  that  it  may  eyentually  be  found  that  theae  alatea 
and  oonglomeratea  form  part  of  the  aame  aeries  of  beda  aa  the  Brain- 
tree aeriea,  and  ail  belong  to  the  primordial  era. 


FOREIGN  ACADEMIES. 


••e*- 


THfi  ÏSENCH  AGADEUT. 

Pabis,  FniBtTABT  2l8T.— The  oorreapottdenoe  waa 
Dnmaa.    It  inolnded  a  work  by  M.  Châtin  on  the 
eenoe  of  anthen. 
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Chemical  and  therapentio  expérimenta  on  the  digestibility  of  omy- 
laoeoas  snbstanoea  by  the  aid  of  a  kind  of  diastase,  by  M.  Bonterel. 

A  memoir,  nnder  seal,  indioating  means  of  reoognising'  some  of  the 
oolonring  matters  nsed  to  aânlterate  wines. 

A  paper  entitled  '*  Besearches  on  the  domestio  animalu  of  ancient 
Egypt."  Thiee  speoies  of  antelopes,  now  wild,  appear  to  hare  been 
domeitieated  in  herds  in  the  times  of  the  anoient  Pharaoha.  Accnrate 
drawings  may  even  be  seen  on  the  monamenta,  ahowing  the  manner 
of  fattening  them,  by  ingnrgitating  their  food  in  the  way  praotiaed 
with  fowla.  It  waa  in  the  time  of  the  paatoral  kinga  that  theae 
animala  mnat  hâve  been  allowed  to  hâve  become  wild. 

M.  St.  CUire  Derille  made  a  few  remarka  on  a  uew  thermometer 
inventedby  M.  Lamy.  Ammoniacal  chloride  of  oalcinm  giyea  off  gaa 
whioh,  in  a  oloaed  ajuice,  poaaesaea  a  tenaion  whioh  ia  diieotly  related 
to  the  temperatnre.  If,  therefore,  a  meteorologiat  plaoea  on  the  roof 
of  hia  honae  a  amall  metallio  box  containing  aaffioient  aolation  of  cal- 
cium chloride  aatnrated  with  ammonia,  and  connecta  it  by  a  leaden 
tabe  with  a  manometer  in  hia  room,  he  can  obaerre  at  any  moment, 
withont  diatnrbing  himaelf,  the  extemal  température. 

M.  Faye  having  propoaed  to  apply  thia  inatmmont  to  the  atudy  of 
aubterranean  temperatnrea,  M.  Becquerel  oalied  attention  to  the  faot 
that,  fiye  yeara  ago,  he  had  had  conatmcted  thermo-electric  apparatua 
which  perfeotly  fnlfilled  M.  Faye'a  desideratum,  and  whioh  act  inde- 
finitely  without  being  tonched,  and  which  indicate  the  température  to 
the  twentieth  of  a  degree. 

M.  Faye  preaented  to  the  Aoademy  a  work  by  the  Abbé  Leray,  on 
the  expUmation  of  uniyeraal  attraction  by  moTcments  of  the  ether. 
The  idea  ia  not  new,  but  M.  Faye  thinka  that  the  author  haa  puraued 
it  much  farther  than  any  of  hia  predeceaaora. 

M.  Delaunay  preaented  in  the  name  of  M.  Simon  Newcomb  a  new 
method  for  the  development  of  the  function  of  perturbation  and  ita 
derivativea. 

M.  PriUieux  eent  in  an  intereating  paper  on  the  congélation  of 
planta.  He  haa  eatabliahed  the  existrace  normally  of  large  icidea  in 
the  interior  of  ail  frozen  planta.  Theae  icidea  form  amall 
columna,  perpendioular  to  the  aurfaoe,  and  often  penetrating  the  epi- 
dermia.  The  ice  ia  formed  from  liquida  derived  from  the  celle.  The 
oella  themaelvea  remain  intact,  ao  that  there  ia  no  deatructîon,  but 
aimply  a  aeparation  of  organe,  and  therefore  what  haa  been  aaid  con- 
ceming  the  death  of  planta  by  freezing  goea  for  nothing. 

M.  de  Saint-Vénant  read  two  reporta,  one  on  a  memoir  by  M. 
Bouaaineaq  relative  to  the  propagation  of  wavea  ;  the  other  on  the 
worka  of  M.  Treaca. 

A  new  work  waa  preaented  by  M.  Becquerel  père  on  the  phyaioo- 
Chemical  phenomena  of  the  organiam.  He,  in  the  firat  place,  explained 
the  continuation  of  hia  reaearchea  on  the  oaaeoua  ourrent  which  repre- 
aenta  the  electro-oapillary  currenta,  to  the  action  of  which  he  refera 
the  nutrition  of  the  bonea  ;  and  then  oonaidered  the  mode  of  inter- 
yention  of  the  pbyaieo-chemical  forcée  in  the  nutritive  funotiona  of 
the  enoephalon  and  of  the  nerroua  ayatem. 

M.  Cahoura  read  a  report  on  the  worka  of  M.  Honzeau  on  ozone. 
In  thia  report,  M.  Cahoura  aaka  in  the  name  of  prudence  for  aome 
certain  reaction,  poeaeaaed  by  ozone  only,  by  which  to  recognize  ita 
preaence,  inaamuch  aa  that,  when  it  exista,  it  can  aoarcely  hâve  been 
formed  under  any  other  oiroumatancea  than  those  that  would  give  riae 
to  oxygenated  water  (peroxide  of  hydrogen)  and  the  oxides  of  nitrogen. 

MM.  Bouaaingault  and  Wurtz  thought  M.  Cahoura  over-prudent. 
They  had  no  doubt  of  the  exiatence  of  ozone  in  the  air,  and  they  oon- 
aidered ita  characteriatio  améll  to  be  ita  beat  teat. 

M.  Wurtz  preaented  a  work  by  himaelf,  and  atated  that,  wiahing  to 
prépare  alpha-toluilic  acid  by  the  method  he  had  given  for  paeaing 
from  the  carbidea  to  the  auperior  acida,  he  obtained,  inatead  of  thia 
body,  a  compound  much  more  oomplex. 

M.  Wurtz  then  preaented  a  work  by  M.  Follet  on  the  action  of 
chloride  of  aoetyl  on  glucoae.  Thia  chemiat  haa  obtained  a  body  in 
whioh  five  atome  of  hydrogen  in  glucoae  are  replaced  by  four  of  acetyl 
and  one  of  ohlorine.  Thia  augar  muet,  therefore,  be  oonaidered  aa  a 
pentatomio  and  not  hexatomio  aleohol,  aa  it  haa  been  hitherto  held 
tobe. 

Some  ouriona  expérimenta  were  alao  oited  by  M.  Wurtz,  of  M. 
liiebreich,  on  chloral.  From  theae  expérimenta,  aa  yet  incomplète,  it 
would  appear  that  chloral  and  strychnine  nitrate  are  antidotea  for 
eaoh  other. 


SOCIÉTÉ  PHILOMATHIQUB  OF  PAEIS. 

Pabib,  Januabt  22ni>.— At  thia  meeting,  which  we  hâve  in  part  re- 
ported  already,  M.  Ribaucour  made  a  communication  on  the  theory  of 
aurfaoea,  a  purely  mathematical  paper. 

M.  A.  Lauaaédat  read  a  paper  on  a  graphical  method  auitable  for 
oonatructing  mapa,  which  wàl  indicate  edipaea  of  the  aun  for  the  earth 
generally.  The  method  puraued  by  the  author  ia  that  of  which  the 
astronomers  of  the  laat  oentuiy  made  uae,  modified  ao  aa  to  increaee 
ita  pineciaion.  Thia  method  waa  conceived  by  the  anthor  a  long  time 
before  he  became  aware  that  it  had  been  imagined  by  the  celebrated 


geometer  Lambert.  It  ia  a  tranaformation  of  the  orthographie  into 
Ôie  atereographio  projection,  and  the  author  belieyes  it  haa  not  before 
been  uaef idly  applied. 

BOTAL  ACADEMT  OF  BBLQIUM. 

Bbussxlb,  jANtTABT  8th. — The  oorrespondence  included  aeyeral 
sheeta  of  the  geologioal  map  of  the  Ketherlanda  from  hia  Fxcellency 
Baron  L.  Gerioke,  in  the  name  of  the  Govemment  of  Paya-Bas. 
(1)  Meteorological  obaeryationa  made  in  the  year  1869  at  the  Boyal 
Observatory  of  Bruasela,  at  Oatend,  by  M.  Cavalier,  and  at  Liège  by 
M.  Leoleroq  ;  (2)  Botanioal  obaervationa  made  at  Namur  in  1869  by 
V-,  Bellynck  ;  (3)  Observationa  on  the  animal  kingdom  made  at  Melle 
in  1869  by  M.  Bernardin;  aent  in  for  the  report  on  periodical 
phenomena. 

A  liât  from  M.  Altenrath  of  the  atorma  which  he  had  obaerved  in 
Anvera  during  the  year  1869. 

The  foUowing  mémoire  were  received^  and  wiU  be  made  the  aubjeot 
of  reporta  : — 

1.  Materiala  for  the  Fauna  of  Belgium  —  terrestrial  iaopodoua 
Crustacea,  by  M.  Félix  Plateau. 

2.  Besearches  on  the  Embryogeny  of  the  Crustacea:  (IV.)  De- 
velopment of  Ancliorella,  Semeopoda,  and  Hessia  (E.  van  Ben.),  by 
M.  E.  van  Beneden. 

8.  Description  of  a  new  African  apeciea  of  the  genua  Varan 
(Varanus),  by  M.  Preudhomme  de  Borre. 

4.  Note  on  the  nature  of  the  aun,  by  M.  G.  Benaerta. 

5.  Discovery  of  a  bed  of  phosphate  of  lime  beneath  the  town  of 
Louvain,  by  M.  G.  Lambert. 

M.  Stas  waa  elected  direotor  for  1871  and  M.  Dewalque  waa  in- 
stalled  in  the  aame  office  for  the  preaeut  year  by  the  retiring  director, 
M.  Nyst. 

Beporta  by  MM.  Spring  and  Coemana  were  then  read  on  a  note  by 
M.  Kickx,  on  the  reproductive  organ  of  Psilotum  triquetrum,  Sw.  In 
conformîty  with  the  conclnsionB  of  theae  reports,  the  paper  waa 
ordered  to  be  printed  in  the  Bulletin  of  th^  Aoademy. 

M.  Gluge  gave  a  verbal  report  on  two  notes  by  M.  Bobin,  one  on 
the  meana  of  foreaeeing  tbe  comparative  size  of  the  malea  and  females 
in  the  animal  aeriea,  and  the  other,  relating  to  the  effecta  of  lightning 
on  animais. 

M.  Qnetelet  communioatod  a  note  on  the  Aurora  borealia  of  Jannary 
3rd,  1870.  

THE  VIENNA  ACADEBfY. 

YiBNNA,  JANT7ABT  13th. — ^At  thia  meeting,  which  should  bave  been 
reported  in  our  last  number,  inatead  of  that  on  Jannary  22nd,  Dr. 
von  Scherzer,  at  the  head  of  the  commercial  department  of  the  Eaat- 
Aaiatic  expédition  gave  an  account  of  the  thinga  obtained  in  China 
and  Japan.  Among  theae  were  (1),  three  Chineae  akulla  (two  from 
Hongkong,  the  third  from  Peking)  and  three  Japaneae  akulla  (two 
from  Osaka,  the  other  from  Jeddo),  which  had  been  aent  by  permiaaion 
of  the  Government  to  the  Anatomioal  Muaeum  of  the  ViennaXJni- 
versity  ;  (2)  a  small  but  very  intereating  collection  of  freah-water 
fiahea  from  Oaaka  (Japan),  made  over  by  the  Government  to  the 
Academy  ;  (8)  a  collection  of  worka  on  medicine  in  the  Japaneae 
tongue  ;  (4)  a  number  of  Chineae  druga,  collected  with  great  care  and 
akiU  by  Dr.  Kerr,  Of  thia  collection,  the  Government  hâve  been  re- 
queated  to  allow  a  part  to  be  plaoed  at  the  dispoaal  of  the  médical 
f acnlty  for  pharmacological  and  phyaiological  expérimenta  ;  (5)  a  large 
collection  of  Chineae  philoaophical  worka,  116  volumes  in  ail,  sent  by 
the  Chinese  Government  in  retum  for  the  worka  taken  out  and  pre- 
aented by  the  expédition;  (6)  a  aimilar  preaent  from  the  Ji^Muiese 
Government. 

Herr  W.  von  Haidinger  gave  the  contenta  of  a  aeriea  of  brief  com- 
municationa  made  to  him  conceming  the  pre-Homeric  fall  of  two 
meteoric  atones  at  Troy,  by  Profeaaor  W.  Hallowa  Miller,  For. 
Sec.  B.S. 

Dr.  Emil  Weyr  aent  in  a  paper  on  curved  penoila  (Curvenhûscheï), 

Herr  Anton  Waazmuth  aent  in  a  memoir  on  a  new  method  for 
determining  the  reduotion-faotor  of  a  tangent  galvanometer. 

Dr.  Beuaa  preaented  a  memoir  entitled  "  Upper  Oligocène  {OheroligO' 
cane)  Corala  of  Hungary."  It  oontainathe  deacription  of  corala  from 
beda,  hitherto  held  to  be  eocene,  of  the  tertiaiy  formationa'of  Mcgyoroe, 
Tokod,  Dorog,  Bayéth,  in  the  viciuity  of  Gran,  in  Hungary. 

Profeaaor  Langer  preaented  a  memoir  by  Dr.  Léo  Levachin,  contain- 
ing the  deacription  of  the  atruoture  and  vaaoular  relationa  of  the  intes- 
tine of  Salamandra  maculata, 

Herr  Franz  Unferdinger  preaented  a  memoir  on  the  tranaformation 
and  détermination  of  the  treble  intégral 

three  conditions  being  aaanmed. 

The  next  paper  waa  by  Herr  Oberateiner,  on  aome  lymphatio  cavities 
in  the  brain. 

Dr.  S.  L.  Schenk  preaented  a  paper  on  the  nitrogen  in  fleeh. 


Moreh  3,  1870.] 
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EOYAL  INSTITUTION  OF  LOMBABDY. 

Milan,  Jakttabt  ISth. — ^Thethree  followingmemoira  were  reoeived  : 
— ^The  fundamentol  prinoiifles  of  intelligenôe,  bj  Profesaor  Carlo 
Cantom;  on  the  inflaenoe  of  oolonied  raya  on  respiration,  by 
Sîgnori  Selmi  and  Piaoentini,  presented  and  read  by  Dr.  Sfcrambio  ; 
on  the  praotical  and  soientifio  Epioarism  of  the  BomanB,  by  Pro- 
feasor  Ito  Oiavarini. 

Dr.  Maggi  made  some  brîef  remarks  on  Profeasor  Oiayarini'a  paper, 
to  which  the  anthor  replied. 

Profesaor  SohiapareUi  then  read  a  note,  by  Profesaor  Serpieri,  on 
the  form  of  the  radiation  from  the  Pereeidœ  of  Angoat  meteora,"  and 
alao  preaented  a  work  by  himaelf  entitled,  "  General  obaerrationa  on 
the  form  of  meteorio  radiations." 

Profesaor  Baldaaaare  Poli,  read  a  short  note  on  obligatory  and 
grataitons  elementary  instraction. 

Drs.  Yerga  and  Yalsaani  presented  their  work  on  the  therapeutio 
nsea  of  chloral. 

The  meeting  then  prooeedod  to  conaider  propoaala  for  the  coming 
élection  of  ItaUan  and  f  oreign  correaponding  members.  It  also  deoided 
to  exchange  pablications  with  the  Italian  Gtoographical  Society. 

The  examination  of  an  evaporimeter  presented  by  Signor  Antonio 
Frasooli  was  then  referred  to  a  commission  oonsisting  of  Signori 
Cantoni,  Hajeoh,  and  SohiapareUi  ;  and  the  examination  of  a  stove  for 
hatohing  silkworms'  eggs  proposed  by  Signor  Orlandi. 

To  Pïofesaor  Caaorati  was  intmsted  the  task  of  examining  an  ele- 
mentary treatiae  on  mathematios  and  meohanics  ;  an  nnprinted  work 
snbmitted  to  the  judgment  of  the  Institution  by  the  Bey.  Francesoo 
Bertolini. 

Soveral  officers  were  then  re-elected,  and  the  meeting  terminated. 


NOTES  AND  MEMORANDA. 


■■■ 


lioctures  at  the  Boyal  Institution. — ^A  conrae  of  fonr  lectures  on 
meteorology  waa  delivered  by  Robert  H.  Scott,  Eaq.,  Direccor  of  the 
Meteorological  Office,  commenoing  on  Saturday,  January  22nd.  The 
lectnrer  stated  that  the  acienoe  waa  too  much  in  embryo  at  preaont  to 
juatify  weather  propheciea  on  a  aweeping  acale.  Within  the  limita  of 
forty-eight  houra  he  thought  oonjeoturea  might  be  made  with  aome 
amount  of  reliability.  The  traoinga  and  drawinga  exhibited  were  olear 
and  compréhensible.  Six  lecturea  on  the  architecture  of  the  human 
body  were  given  by  Qeorge  Murray  Hnmphry,  Eaq.,  Profeasor  of 
Anatomy,  Cambridge.  The  lectnrer  aaid  that  the  human  body  fur- 
nished  an  argument  in  faveur  of  development  going  on  in  différent 
places  at  the  same  time.  He  endeavoured  to  show  that  this  thoory 
would  hold  good  also  with  regard  to  the  natural  kingdoma.  The 
analogies  exiating  between  the  mombers  of  the  body  and  the  species 
on  the  globe  were  not  dwelt  upon  by  Professer  Hnmphry.  The  first 
two  of  Professer  Max  Mûller's  lectures  on  the  science  of  religion  hâve 
been  given — on  Saturday,  February  the  19th  and  26th.  The  drift  of 
the  argument  seems  to  be  the  establishment  of  a  paraUeliam  between 
languagea  and  religiona.  The  lectnrer  would  enhanoe  hia  aubject  by 
giving  hia  audience  leae  to  infer  at  timea.  Qnoting  Goethe,  he  aaid, 
that  the  man  who  knew  but  one  language  knew  none.  We  are  to 
nnderatand  that  he  or  ahe,  oa  the  eaae  may  be,  who  knowa  but  one 
religion  ia  in  the  aame  predicament.  It  was  alao  atated  that  the  fol- 
lowera  of  great  originatora  were  apt  to  awear  to  miraolea  having  been 
performed  by  theao  prophète,  who,  after  their  decease,  had  not  the 
power  of  repudiating  auch  atatementa  in  the  olear  and  efficient  manner 
in  which  they  had  done  ao  dnring  their  lifetime.  la  thia  atatement 
applicable  to  the  Teatament  religiona.  li  Profeaaor  Max  MûUer  thinka 
Bo,  why  not  aay  ao  ?  Most,  or  rather  ail,  rellgioniata,  he  aaya,  think 
their  doxy  the  only  correct  one,  and  abuse  or  diaregard  othera 
accordingly.  Will  the  acience  of  religion  in  Profeasor  Max  Mûller'a 
handa  diaoloae  the  yirtuea  and  ahortoominga  of  oll  alike  P 

How  many  Ziepidoptera  are  there  in  the  "World  P — ^Thia  qnea- 
tion  ia  thna  anawered  by  Mr.  Bâte  in  hia  able  addreaa  to  the  Entomo- 
logical  Society  : — In  the  StetHner  Entomologische  Zeiiung  I  find  a  yery 
readable  paper  by  Peter  Maaasen,  of  Blberfeld,  on  a  aubject  which  will 
be  intereating  to  moat  entomologiata.  It  ia  an  attempt  to  oompute 
the  total  number  of  apeciea  of  Lepidopteroua  inaecta  exiating  in  nature, 
and  ia  written  in  correction  of  a  previoua  cmde  eaaay  by  Keferatein 
on  the  aame  aubject.  In  hia  estimate  the  anthor  takes  for  his  basia 
the  ourioua  faot  that  in  ail  complète  liata  of  local  Lepidopteroua  faunaa 
in  Europe  the  number  of  motha  to  butterfliea  ia  aa  26  to  1.  He  then 
geta  at  the  probable  number  of  butterfliea  in  exiatence,  by  arguing 
from  the  number  publiahed,  diatriota  unexplored,  and  ao  forth,  and 
belieyea  the  number  to  be  not  fewer  than  8,740.  Unfortunately,  in 
pnrauing  the  oalculation  he  forgeta  hia  datum-line  of  26  motha  to 
1  butterfly,  and  takea  the  proportion  aa  it  atanda  in  Staudinger  and 
Wocke'a  Catalogue  of  Europcan  S£>ccicSf  whore  the  proportion  of 
conrae  is  much  lésa,  becauae  the  amaller  motha  hare  not  been  ao 


exhauatiyely  oollected  throughout  Europe  aa  the  butterfliea.  In  this 
way  he  arrives  at  the  total  number  exiating  in  the  world  aa  129,740— 
a  aurpriaing  amount,  but  atill  far  below  the  truth  if  the  proportion 
found  in  well-worked  diatriota  in  Weatem  Europe  ia  maintained 
throughout  the  world,  which  would  produoe  the  incredible  total  of 
227,240  species. 

Oxygen  Manufactured  on  the  Large  Scale. — ^The  worka  for 
thia  purpoae  are  at  New  York,  and  oonaiat  of  retort-houaea,  engine- 
rooma,  atore-houae,  pnmpa  for  oompreaaing  gaa  in  oylindera,  and 
a  gaa-holder  of  26,000  onbio  feet  capaoity.  Mr.  Morton's  proceas 
ia  carried  on  aa  followa  : — About  700  Ib.  of  manganate  of  aoda  aro 
plaoed  in  a  rotort  and  heated  to  the  requiaite  degree  ;  anperheated 
ateam  from  a  boiler  ia  then  admitted  for  about  ten  minutes.  Two 
eqaiyalenta  of  the  manganate  of  aoda,  and  two  of  water,  roaot  upon  eaoh 
other,  in  thia  way  : — The  water  combinée  with  the  aoda  of  the  man- 
ganate, to  form  a  hydrate  of  aoda,  the  manganio  aoid  ia  oonyerted  into 
aesquioxide  of  manganeae,containing  only  half  the  proportion  of  oxygen, 
and  the  other  half  of  the  latter  paaaes  off  in  the  free  atate.  At  the  oon- 
oluaion  of  thia  part  of  the  proceas,  the  ateam  ia  ahut  off,  and  the 
anperheated  air  is  admitted  for  about  fifteen  minutea  whereupon  the 
aesquioxide  combines  with  more  oxygen  from  the  air,  and  ia  recon- 
verted  into  mangauic  acid,  which  agaiu  eom  bines  with  aoda.  The 
retorta  in  each  furnace  are  charged  with  700  Ib.  of  permanganate  of 
soda,  and  by  the  conaumption  of  two  chaldrona  of  coke,  and  with  the 
labour  of  three  men,  25,000  oubîc  feet  of  oxygen  are  made  per  day.  It 
ia  now  aold  at  5  centa  {2^à.)  per  onbio  foot,  compressed  in  reaeryoira 
up  to  a  preaaure  of  250  Ib.  to  the  aquaro  inch.  The  gaa  ia  of  excel- 
lent qu^ty  and  yery  pure.  —  Journal  Franklin  InstituUf  through 
Chemical  News, 

Salmon  Propagation. — During  the  paat  apawning-aeaaon  the 
Stormontfield  Salmon  Propagation  Breeding-Ponda  haye  been  atooked 
with  about  465,000  salmon  oya,  being  about  100,000  more  than  in 
any  former  year.  In  coufae  of  the  operationa  at  Almond  month 
apawning-beda,  aaya  the  Fwrmer,  184  maie  and  1^  female  aalmon  and 
grilae,  were  landed.  The  oya  wero  procured  from  57  female  fiah, 
Ten  clean  aalmon  and  grilaea  wero  landed  ;  aa  alao  a  number  of  olean 
eea  trout.  In  the  atomaoh  of  a  yellow  trout  oaught  wero  found 
between  300  to  400  aalmon  ova.  The  operationa  in  connection  with 
the  Stormontfield  Ponda  oommenced  on  the  22nd  Noyember  and  oon- 
oluded  on  the  27th  December  laat,  owing  to  the  Tay  being  at  a  too  low 
leyel  to  permit  more  fish  coming  forward  to  the  apawning-beda.  In 
conséquence  of  the  long  continued  frost  of  the  proaent  winter  the 
hatching  proceaa  in  the  ponda  ia  not  in  ao  forward  a  atate  aa  in  aome 
récent  yeara  ;  yet,  notwithatonding  the  aeyero  weather  aince  the  oom- 
mencement  of  the  year,  a  good  many  of  the  firat  depoaited  oya  are 
manifeating  aigna  of  life.  It  may  bo  added  that  if  th»  apawning-aea- 
aou  had  been  aa  fayonrable  aa  waa  at  firat  anticipated,  it  waa  intended 
to  hâve  deposited  in  the  Stormontfield  Breeding-Ponda  upwarda  of 
800,000  oya. 

Fixative  for  Drawinga. — Correapondenta,  aaya  the  Buikier,  aak 
na,  from  time  to  time,  the  way  to  aet  pencil  and  oharooal  drawinga. 
We  haye  juat  had  an  opi)ortunity  of  teating  an  inyentlon  by 
M.  Bonget,  one  of  the  maatera  of  the  Gtoyemment  achoola  in  Paria, 
for  **  permanently  and  inatantaneoualy  fixing  eyery  kind  of  fugiti?e 
deaign,  auch  aa  thoae  produeed  by  chalk,  crayona,  paatela,  lead  pencila, 
or  other  aimilor  materiala."  It  oonaiata  of  a  liqnid  whioh  ia  blown 
through  a  little  glaaa  apparatua,  in  the  ahape  of  a  mpiute  ahower  that 
Bpreada  itaelf  oyer  the  paper,  ao  that  the  cUrawing  ia  not  rubbed  by  a 
brush  being  paased  o?er  it.  Through  the  fineness  of  the  spray  the 
paper  is  not  cockled,  neither  does  the  liquid  appear  to  leaye  any  mark. 
Our  test  waa  aevero,  and  upon  rubbing  the  drawing  operated  upon 
with  india-rubbor,  nothing  moyed,  nor  waa  any  appearance  of  a  amear 
produeed.  It  seoms  a  yery  yaluable  proparation.  According  to  the 
London  agenta,  Corbièro  à>  Son,  it  ia  equoliy  effioaoiona  with 
photographe. 

Iron  and  Steel  Cryatals. — M.  Sohott,  of  Haenberg,  haa  made 
many  mioroaoopioal  examinationa  of  the  struoturo  of  ateel  and  iron. 
He  maintaina  that  ail  oryatala  of  iron  aro  of  the  form  of  a  double 
pyramid,  the  axia  of  which  ia  yariable,  aa  oompared  with  the  aiae  of  the 
base.  The  crystals  of  the  coarser  kinds,  aa  oompared  with  thoae  of 
the  fineat  qualitiea  of  oryatalline  iron,  aro  of  about  twioe  the  height. 
The  more  uniform  the  grain,  the  amaller  the  oryatala,  and  the  flatter 
the  pyramida  which  form  eaoh  aingle  élément,  the  better  ia  the  quality 
the  groater  ia  the  coheaive  foroe,  and  the  finer  the  anrfaoe  of  the  iron. 
Theae  pyramida  become  flatter  aa  the  proportion  of  oarbon  oontained 
in  the  ateel  decreaaea.  ConaequenUy  in  oaat  iron  and  in  the  orndeat 
Idnda  of  hard  ateel  the  oryatala  approach  more  the  cubioal  form,  from 
which  the  ootahedron  proper  ia  deriyed,  and  the  opposite  extrome  or 
wrought  iron  haa  ita  pyramida  flattened  down  to  parallel  aurfaoea  or 
leayea,  which  in  their  arrangement  produce  what  ia  oalled  the  flbro  of 
the  iron.  The  higheat  quality  of  steel  haa  ail  ita  oryatala  in  parallel 
poaitiona,  each  cryatal  fllling  the  interaticea  f ormed  by  the  angular  aides 
of  ita  noighboora.  The  crybtals  stand  with  their  axea  in  the  direction 
of  the  preaaure  or  perousalve  foroe  exerted  upon  them  in  working,  oon- 
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MqnmtJy  ^e  fraotni«  ihowa  tba  ndn  or  iliwp  ootnan  of  the  pwallol 
ei7Btsl>.  In  nàHtj,  good  steol  showa,  vbaii  eiuDmeâ  imjer  tha 
wioRnoope,  tkTge  gronpi  of  fine  oijitali  like  Oie  {xdnti  c>f  iKWflni  «IT 
anangvd  in  ths  sama  dirsotioli  and  paimUul. — Journal  c/  Àjipli^d 
Cltetniitry, 


SCIENTIFIC  DIARY, 

WEDNESDAY,  Marah  Sod. 

Sodetr  of  Arti,  8  p.m.  "On  Tninmja  In  Slraeti,"  bj  W.  BHdg«a 
Aauna,  Saq. 

Phannoceutlcal  Socîetr,  3  p.m. 

Yorkshir»  NalumliriJ  Chib,  8  p.m.  "  On  Uia  tMWt  D««p  Sm  Dndc- 
infrs,"  by  W.  Procter,  M.D.,  F.C.B. 

Obvtelrioal  SocJetf,  S  p.m.  Adjounied  DtaounioD  on  Dr.  Biaxtoc  Eioki'a 
puiar  "On  piierparal  Dimtaea."  "Tito  Casai  of  Eclamptiia anooim 
fullï  treated  by  Chloral,"  by  Bajon  J'aul  toq  SeydawitB,  M.D. 
•'  CaiNS  of  BiloouUr  UteniB,"  by  Dr.  Itoulh  aad  Dr.  Roger».  ■'  Two 
Casa*  of  Twins,  In  wblob,  wfaile  Iba  lint  Child  pnsented  Qaturally, 
tbara  WBa  Plaoenlal  presantatloo  «ith  the  aeoond,  '  bj  Dr.  Bninton, 

THUBSDAT,  8rd. 
Kojral  Sodstjr,  8.30  p-m.    "  Baaulla  ot  Honthly  ObaarraUoni  o(  Dip  and 


Bodeiy  ot  Antiquariaa,  8.30  p.m.    "  ( 
ReT.  M.  E.  p.  W^oott,  B.D.,  F.S. 


On  Monaatio  JnTantoriei,"  by  the 


"  Hybridlun  among  Clncbanai,"  by  Hr.  J. 

Chemioal 

Royal  Sodoty  Club,  .  ,  .... 

Society  of  Artiita  and  Amatoin,  8  p.m. 

Boyalliutltatlon.  Sp.m.  "Chemiatry  of  Vaoetabla  Producta,"  by  Prof . 
Odliog,  F.H.8. 

Harr^an  Sooiety,  8  p.m.  "On  tbs  Funotional  Dûorden  of  Uie  Mole 
OaneratiTe  Organs,"  by  Hr.  J.  TesTan. 

Fathological  Society,  8  p.  m.  The  followintr  Specimena  will  ba  ezbibltad  :— 
"  Gangrené  of  Fémoral  Vein,  with  Perforation  of  tho  Artery,"  by 
Mr.  Qay.  "Tuberoular  Mcoingitia  in  connection  with  a  Caaooiu 
Formation,"  by  Dr.  U.  Weber.  "  Sabparloit«al  Hnmatoma  ol 
Orbit,"  by  Mr.  Hulks.  "  Paralyali  vltb  apparent  Hnaeular  Uyper- 
trophy,"  by  Dr.  I^o^rdon  Down.  "Diaeau  of  Knee-joint,"  bf  Ur. 
Carr  Jackaâu.     "  Awtia  AnHurimi,"  by  Dr.  Bobinât». 

Ijumington  Ulcroaooplcal  Sodety,  6  p.m.  "  Entcnnolôgy  a*  lUnatratad 
in  Uie  Mioroaoope,"  by  Mr.  J.  8.  Boly,  F-L-S. 

Bradrord  Pbilo«)phioBl  Sooiety,  8.16  p.in,  "On  Art  and  Art  Sohooli," 
by  Mr.  Lockwood. 

Parth  Bodeiy  ot  Natoral  Soianoat,  8.30  p  m.    Annual  maetdng. 

Leada  FbUaaopUcd  Bocie^,  7.S0  p.m.    Mr.  Buggin'a  SeODiid  Leotora. 

FRIDAY.  4tli. 

iio  reooDdla  tha  La*«  of  Latin 
lem  Langnagei,'' 

Koyallnrtitatiôn,  8p.m.    "Iron.buitt  Shlpa,"  by  Mr.  Boad. 

United  Serrice  Inatitution,  3  p.m.    "Ooean  Currenta  and  ihair  loflu- 

encM."  liy  Mr.  A.  O.  Findlay. 
WoBtem  Médical  and  Biirgica!  Sodety,  S 

ment  of  Syphilis,"  by  the  Preddent  {i 

SATURDAT,  6tb. 
Royal  Institution,  S  p.m.    "  Sdanca  oF  Rallgion,"  b;  Prof.  Haï  Millier. 

MONDAY,  7th. 
EDtamologieal  Sodety,  7  p.m. 
Hodioal  Ëdaty  of  Lôndon,  8  p.m. 
Victoria  Instibite,  S  p.m.    "  A  Demonatratiou  of  the  Enatenoa  of  Qod," 

by  tbe  Rev.  Dr.  UoCann,  of  Glasgow. 
IiOndoo  Institution,  1  p.m. 
Bodety  of  I^^e^,  7.30  p.m.      "  On   the   Friction  In  tlie  Steam 


Cylinder,"  by  Mr.  Peter  J« 


TUESDAY,  Bth. 


EthnoTogiiial  Sodety,  8  p.m. 
Livernoâ  Anthropologlcal  Sodety,  8  p.m. 
Hltchman. 


"■What  ia  Mao!"  byDr. 


WEDITEBDAY,  »th. 

Sodety  of  Atta,  8  p.m. 

Oeologiod  Bodety,  8  p.m. 

Qra[riiic  Sodety,  8  p.m. 

HlanMooidDal  Bodety,  8  p-m.  Tbe  hUotring  papen  will  ba  lead  by  W. 
B.  <Àip«iier,  H.D.,F.RB.,  lus.:— "OnlbebompacatiTe  SteadînMa 
of  tba  Roiaaiid  liatar  Modela  mider  trying  dicumaCancaa."  "0« 
tbe  ^ell  Structure  of  Fusulina."  "  On  the  Uicrop^le  of  Uia  EUh'a 
Orum."    "On  tbe  Beparatbn  of  theSpinn  ofEchini." 

Royal  Lilamry  Fond,  3  p.m. 

Royal  Sodet;  ot  Litaiature.  4.IG  p.m, 

Anhieolc^ical  Aaaodation,  Sp.m. 


tbat  tbe  coincidenca  la  pecoliar ,  but  we 


b  nk    t  menta  a  note 


NATimiL  HisniBT  Sochti  ov  Glaboow.— We  beg  to  thank  the 
aeoratary  for  bis  oommonloatlon. 

TRiKBiasT  HKWOFaïA.— "  M.  R."— Tbe  letter  appaara.  Tho  aubject 
îs  one  ot  bigb  physiological  Interaet  and  importance. 

Pbofessob  EjEBQLr'H  Ebsat.— Sir  Charles  Lyell'a  note  bas  boen 
receiTcd.     Eii  désire  sball  be  attended  ta. 

LivERPoOL  SociEToa. — OuT  estcemed  coirespondent  is  tbanked  for  hit 
kindnasa.    "  Copy  '  in  hand. 

AaTBOHOHT  àVD  " CoHHOB  SBKSB."— "J.  H.V  communication  bas 
reached  tta.  We  auite  agréa  with  Mm  tbat  the  ignoroncs  of  astronomy 
ahowD  by  aame  folk  ia  a  national  dissiaoe.  We  oreglad  that  "  J.  U."  bas 
TBBliiedthia  important  foct.     Hsa  ■'J.  H."foundhis  "  levai  "f 

Ah  ëliotbio  Vwk. — "E.  G."  ahould  send  ua  the  eommonication  and 
bloeka  if  be  wishea  ua  to  take  notice  of  it.  We  doubt  not  the  point  is  of 
interest.     Please  inaert  tba  correction  in  tbe  copy  you  aend  ua. 

llBLBonBHK  Public  Libbabi.— "A.  T."— The  lelter  ot  the  tnistaea 
ha9  jugt  reacbad  oa.    Thanka. 

BiTTïBr  FOB  ELBCTBO'OfLlHNO. — "K.  T." — Wa  faar  there  ia  no  good 
book  in  EngUeb.  Indeed,  many  ot  the  moit  important  modiBoaUoni  are 
trada  aecreta.  Apply  to  Mr.  0,  Goie,  F.R.S.,  Edgbaston,  Birmingham. 
Also  consnlt  Dre'a  DicHonarT/  o/  JUanufaeiurti, 


LW." 


-Tbe  letter  bas  bsen  recelred,  and  it 


SocisTi  ot  Abts.— 
appears. 

WooLKOPB   TiuiiSACTiOBB.— "T.  T.  S."— It  il  acceptable, 
regularly.    Raonved  too  lato  for  thia  number, 

P.  R'— Yon  ahould  wait  UU  Dr.  Tyndall'a  new 


Send  it 


Quekb'h  Colleoe,  Gil,waT.— "B." — Wetblnk  a  groes  injuatioe  bas 
been  doua.  We  sball  prubably  refer  to  the  matter  in  an  early  isma. 
The  médical  departrocot  moji  unquritiotiaily  needs  reforiD.  We  think 
Mr.  Melrille  was  rasb  in  bis  mode  oF  eipression  ;  but,  aubatantially,  we 
are  disposed  to  think  fais  opinion  ot  the  olinical  department  is  correct. 

JiRUTH-BTBKKT  MlMICM.— "  FelsMU"."— Wo  did  Dot  sand  you  a  proot 
becBuse  tbe  "  eopy"  was  »o  lery  legible.  We  beliero  you  will  be  ealdifled 
with  tbe  resuit.  Tbe  pereous  jou  mention  are  veiy  lilïely  to  put  tbe  staff 
ta  its  "purgation."  Ëxisting  interoeta,  bowerot,  ahould  not  be  inter- 
tared  with.    Some  of  the  leotuiera  are  too  badly  remunerated  as  it  is. 

Sir  w.  Tbohsoh  twriw  Geoloqt.— "P.  S.  M."— Yourlettarbaajuat 
reached  ua.  Sand  tbe  MS.  as  soon  as  you  can.  We  thougbt  our  predio- 
tioDs  would  be  realiiad,  but  ara  aorry  to  Gnd  tbat  it  is  so.  Sead  a  notica 
of  tbe  esaay  if  it  touches  on  tbe  problème  in  queaUon.  We  will  see  about 
Mayei'a  paper.     The  gênera]  opmion  of  Mayer  is  as  you  say. 

Oeolooical  Boonn. — "A  Friend"bAaourbest  tbanka.  Eren  ):^iIo- 
eophars  moat  aam  their  bread.  We  Teel  dinioaed  to  apeak  like  the  fox- 
bnnting  lawyar  in  tba  faroe  of  Ihe  JH$k  Atlontty  when  addreaÙDg  hii 
alienta,  be  says,  "  there  are,  gentlemen,  bigb.ways  and  by.waya,  atni^t 
waya  and  orookad  wayi,  and,  as  in  tbe  casa  of  your  landlord,  aiceedingly 
dirty  waya." 

DuoKErTBiTUCO  OPHTBAuiosooFE.— "M.  D."'-Use  Liabrdcb's  instru. 
ment.     The  ao^^olled  binocular  is  not  of  muoh  uaa. 


Tbi  PcBLiBHKiia  or  Scmirmo  OpimoN  will  b«  bappv  to  tarmad  » 
prepald  pareal  ot  Prospaetuiaa,  ïo.,  to  any  lubacriben  wM  «rill  intenlt 
themadrai  in  dnaUtiiig  tbem  Mnongtbair  friendi. 


Mweli  9,  1870.] 
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WEDNE8DAY,  MABCH  9,  1870. 


THE  ROYAL  SCIENCE  COMMISSION. 

is  now  a  montli  since  we  commented  on  the 
Bubject  of  tbe  deputation  whîcli  presented  itself 
to  the  Lord  Président  of  the  Conncil  and  asked 
for  a  Royal  Commission  to  inqaire  into  the 
manner  in  which  Government  aid  is  now  extended 
to  Science.  We  ihen  forbore  to  point  ont  the  singnlarlj  in- 
felicitouB  manner  of  a  depntation  no  two  of  whom  were  agreed 
as  to  the  demand  they  desired  to  make,  and  none  of  whom 
gave  any  satisfactory  sketch  of  the  présent  relation  between 
Grovemment  and  Science.  We  refrained  from  doing  so,  in  the 
interesta  of  Science,  becanse  we  hoped  that  a  Commission 
wonld  nltimately  be  afforded,  and  we  feared  that  if  we  indicated 
the  somewhat  Hibemian  manner  in  which  the  depntation  ex« 
pressed  its  views,  we  shonld  be  doing  that  which  wonld  help  to 
make  the  depntation  seem  in  the  eyes  of  the  pnblic,  as  it  mnst 
bave  in  the  eyes  of  the  Président  of  the  Conncil,  not  a  little 
ridicoloQs. 

Onr  best  hopes  hâve  been  at  length  realized  in  the  reply 
which  Mr.  Forster  gave  in  the  "  Honse  "  last  night  to  Mr. 
Samuelson's  question.  We  mean  that  so  far  as  we  desired  a 
Commission  to  investigate  the  présent  condition  of  State-aid 
to  Science,  onr  wishes  bave  been  fully  gratified.  This  quali- 
fication becomes  necessary,  because  Mr.  Fors  ter 's  answer  is  not 
]imited  to  the  promise  that  Earl  de  Grey  will  advise  her  Majesty 
to  issue  a  Commission,  but  goes  on  to  state  that  "  the  question 
of  the  amalgamation  of  the  Jermyn-street  and  Oxford-strect 
Schools  with  the  new  School  of  Science  at  South  Kensington 
will  come  within  the  scope  of  the  inqniry."  The  considération  at 
this  early  period  of  the  particnlar  duties  of  the  Commission  is 
at  least  a  little  prématuré,  and  almost  looks  as  though  the 
machinery  of  Commissioners  was  being  employed  by  certain 
noterions  and  skilfol  wire-pullers  to  compass  spécial  ends  of 
their  own.  Thus  it  is  that,  while  we  rejoice  at  the  step  which 
onr  Gk>vemment  is  about  to  take,  our  gratitude  is  flavoured 
with  the  slightest  soupçon  of  suspicion  that  the  gifb  may  in 
some  slight  degree  owe  its  origin  to  the  "  Grecks,"  and  that  it 
is  to  bc  feared  accordingly. 

We  do  not  like  to  be  told,  in  the  same  breath  that  we  leam 
of  the  projected  issue  of  a  scientific  lit  de  jtisiic^,  that  the 
case  is  so  far  prejudged  already  that  certain  issues  of  a  definite 
character  are  in  the  contemplation  of  the  Government.  But, 
aller  ail,  are  not  scientific  men  themselves  to  blâme,  when, 
without  nnison  or  agreement  of  any  kiud  as  to  the  task  which 
a  Commission  wonld  bave  to  achieve,  they  go  before  the  autho- 
rities  merely,  as  it  were,  to  illustrate  the  saying — **  Quot 
homines  tôt  sententiee"?  Can  we  be  surprised  that  the 
Ministry,  having  in  vain  sought  for  a  nnanimous  opinion 
from  the  leading  savants  of  the  country,  bas  at  last  asked  the 
advice  of  some  of  its  own  immédiate  counsellors,  and  with  con- 
séquences that  may,  if  not  counteracted,  be  most  damaging  to 
Science  P 

It  is  high  time  that  something  were  doue  to  ascertain  the 
views  of  the  chief  scientific  teachers  throughont  the  kingdom 
as  to  the  manner  in  which  the  new  Royal  Commission 
ehonld  collect  its  évidence.  This  may  perhaps  seem  a  trivial 
suggestion  to  those  nnfamiliar  with  Parliamcntary  matters, 
but  to  those  who  know  anything  of  the  conductof  Commissions 
of  Inquiry,  of  the  immense  mass  of  useless  évidence  which  is 
taken,  of  the  waut  of  discrimination  in  the  sélection  of  witnesses, 
of  the  meddling  and  mnddling  of  diîletcmti  outsiders,  and, 
lastly,  of  the  unpractical  and  often  absurd  conclusions  which 
are  nltimately  laid  down,  the  necessîty  that  scientific  men 
shonld  at  once  take  counsel  together  is  gravely  apparent. 

The  names  of  some  of  those  who  are  to  be  appointed  Com- 
miasioners  are  even  now  mentioned  nnofficially»  and  certain  of 
them  are  thote  of  men  on  whose  patience  and  jadgment  we  can 


thoroughly  rely.  Wo  wonld,  however,  nrge  on  the  Govern- 
ment— notwithstanding  our  conviction  that  a  small  and  work- 
able  Commission  would  be  the  best  suited  to  the  emergency — ^to 
sélect  for  the  iuquiry  men  who  not  only  represent  the  most 
advanced  schools  of  Science,  but  who  are  also  sufficîently 
familiar  with  the  requirements  of  éducation,  and  who 
above  ail,  bave  not  been  mixed  np  with  political  science,  if 
we  may  so  term  it.  There  are  not  a  few  otherwise  "  repré- 
sentative men  *'  in  the  country  wbose  whole  lives  bave  been 
spent,  not  in  scientific  research,  for  they  gave  that  up  years 
ago,  but  in  the  lobbies  of  the  House,  and  whose  existence  is 
conditioned  by  successful  political  jugglery  to  their  own  ends 
and  advantages.  "The  Lord  deliver  us,"  as  the  Protector 
would  bave  said,  from  a  Science  Commission  which  even 
numbered  some  of  thèse  champions  of  "Applied  Science."  They 
are  the  "  ravening  wolves  "  of  Science,  who  now  and  then  come 
down  on  the  fold  of  the  weaker,  but  honester  and  more  useful, 
workers  in  the  great  field,  and  devour  them,  or  rather  the  funds 
which  they  would  fain  employ  in  the  best  interests  of  Science. 
We  will  not  mention  names  ;  but  wo  donbt  not  that,  on  the 
old  principle  of  *'  a  word  to  the  wise,"  the  Government,  if 
warned  in  time,  will  avoid  the  political  pedlars  of  the  kind  wo 
refer  to. 

Should  the  Commission  be  well  constitutcd,  a  great  point 
will  bave  been  gained.  But  this  will  not  sufiîce.  It  must  not 
be  left  to  the  Commission,  unadvised,  to  "  tako  évidence  "  in- 
discriminately.  Some  expression  of  opinion  on  the  part  of 
scientific  men  will  be  necessary,  or  else  both  time  and  money 
will  be  uselessly  expcnded.  It  is  essential  to  the  safe  conduct 
of  the  investigation  that  se  ver  al  matters  at  présent  obscure  bo 
made  dear.  Firetlyi  it  is  required  to  know  how  tho 
money  now  given  to  Science  is  laid  ont.  This  is, 
we  believo,  Professor  Huxley 's  suggestion,  and  it  is  a 
most  excellent  one.  Till  we  know  this,  nothing  practical 
can  be  effected.  But  when  this  is  scttled,  then  there  will  come 
the  question  as  to  the  way  in  which  Government  aid  should  be 
applied  ?  Shonld  the  funds  be  whoUy  made  over  to  schools 
engaged  in  tho  dissémination  of  scientific  knowledge,  or  wholly 
appropriated  by  those  who  are  engaged  in  original  researches 
calculated  to  advance  the  material,  as  distinguished  from  the 
intellectnal,  wealth  of  the  nation  P  or,  finally,  should  it  bc 
divided  between  thèse  two  sections?  And  eveu  when  thcso 
points  are  decided,  there  will  still  be  the  terrible  problem 
of  the  method.  On  the  last  of  thèse  questions  the 
Commission  will,  we  trust,  supply  us  with  information 
But  the  first,  we  should  think,  ought  immediately  to  receive 
some  considération  and  discussion,  so  that  the  path  of  tho 
Commission  may,  as  it  were,  be  roughly  sketched  ont. 


THE  WEEK. 


Sinoe  openiog  tbii  deptrlment,  we  bare  reeeîTed  lo  mnch  uaittanre  from 
friendly  corrMpoodenU  in  différent  parts  or  tbe  world,  th»t  we  are  led  to 
beliere  tbat  oar  rf-aders  may,  witb  Tery  little  trooble  to  tbemselTes,  aid  ne 
in  miking  "  The  Week  "  a  moet  oomprebeaiïTe  record  of  ciirrent  éventa  in 
tbe  Bcientiflo  world.  We  tberefore  appeal  to  ail  our  frienda  to  lend  us,  not 
merely  tbeir  "ear*,"  but  thiir  bande,  and  to  aend  os  any  weekly  •Motting»'* 
of  ioterest  relatire  to  mmttera  occurring  in  tbeir  neigbbourbood.  "Tbe 
amalleet  ooutribation  "  will  be  aocepud,  and,  eerioDilj,  tbe  bnefer  and  more 
t«rse  tbe  notée  are  tbe  better.  Seoretariei  of  eocietiee,  metrppolitan  and 
proTineial,  Ilbrariant,  cnratore,  leotoren,  and  teccberi,  may  ail  do  eometbing 
m  tbeir  tam. 

UCH  as  we  respect  M.  Leverrier  for  hîs  great  genini», 
wo  cannot  but  think  that  the  announcement  that  M. 
Delaunay  is  bis  successor  will  give  gênerai  satisfac- 
tion to  astronomers.  A  French  eoientific  cou- 
temporaiy  congratulâtes  the  moon  on  M.  Delaunay 's  appoint- 
ment.  This  is  at  best  a  poor  joke.  M.  Delaunay 's  récent  great 
services  to  the  science  of  the  geology  of  the  centre  of  tho  globe, 
show  him  to  be  a  thinker  whose  ideas  are  not  confined  even  to 
tho  very  wide  field  of  astronomioal  investigation. 
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At  the  meeting  of  the  Literary  and  Fhilosopbical  Society  of 
Manchester  last  nîght,  Sir  James  Cookie,  M. A.,  F.B.S.,  président 
of  the  Qneensland  Fhilosophical  Society,  was  elected  a  corre- 
sponding  member. 

Mr.  Cooper,  the  explorer  who  started  to  travel  into  China 
from  India,  by  way  of  Assam,  bas  been  compelled  to  retarn. 
He  was  stopped  on  tbe  Thibet  frontier. 

We  are  yery  sorry  to  ha^re  to  annoance  tbe  seyere  illness  of 
Professor  Agassiz.  The  Professor  bas  been  advised  by  bis  médical 
attendant  to  refrain  from  mental  work  of  ail  kinds,  and  it  is 
believed  that  he  is  snffering  from  cérébral  or  spinal  disease  of 
a  grave  cbaracter.  Hopes  are,  bowever,  entertained  of  the 
Professor*8  ultimate  recovery. 

SiLK  cnltivators  will  be  glad  to  leam  that  M.  Pasteur  pro- 
poses this  year  to  carry  ont  an  elaborate  séries  of  experiments 
on  the  sulject  of  silkworm  growth,  hcalth,  and  nourishment. 
Thcac  experiments  will  be  carried  out  on  an  estate  of  tbe 
Prince  Impérial,  sitnate  between  the  Gnlf  of  Trieste  and 
Carnero. 

TiiE  new  building  of  the  TJniversity  of  London  will,  we 
beliere,  be  opened  by  her  Majesty  in  person.  The  ceremony 
will  probably  take  place  in  May  or  June. 

Science  bas  suffered  a  deep  loss  in  tbe  death  of  Professor 
TJnger,  of  Gratz,  tbe  well-known  botanist  and  palseontologist. 
This  eminent  savant,  wbo  bas  for  some  time  laboured  under  a 
combination  of  sciatica  and  chronic  rheumatism,  was  found 
dead  in  bis  bed  on  the  moming  of  tbe  13th  ult.  He  had 
reached  the  âge  of  seventy  years.  Some  of  bis  more  remark - 
able  Works  are  those  in  which  he  bas  songht  to  point  out  the 
resemblance  between  the  plants  of  Tertiary  deposits  in  Europe 
and  the  existing  végétation  of  Australia. 

• 

WiTH  référence  to  the  "  GaWanoscopic  Lantern  "  described 
in  our  last  week's  number,  a  correspondent  informs  us  that  such 
a  lantern  was  used  by  tbe  Astronomer  Royal  a  year  ago,  in 
some  lectures  on  Magnetism  at  the  Cambridge  University,  and 
is  being  used  at  tbe  présent  tipae  by  Mr.  Airy  in  a  course  of 
lectures  which  be  is  delivering  at  the  South  Kensington  School 
of  Naval  Architecture  npon  aie  same  subject,  but  with  spécial 
référence  to  sbips'  compassés.  Mr.  Airy  projects  the  image  of 
a  magnetic  needle  upon  the  ceiling  of  the  lectnre-room,  or  upon 
a  horizontal  instead  of  a  vertical  screen.  This  is  the  only 
différence  between  bis  construction  and  Mr.  Smith 's. 

It  is  with  mucb  satisfaction  that  we  are  able  to  announco 
that  Dr.  Henty  Maudsley  bas  been  appoînted  to  the  Chair  of 
Médical  Jurisprudence  in  University  Collège.  This  professor- 
ship  bas  long  been  vacant,  and  we  believe  thatit  was  kept  open 
because  of  the  disqualification  of  some  of  the  candidates.  In 
Dr.  Maudsley,  bowever,  the  Council  bas  found  a  teacher  who, 
webelieve,  will  sbed  lustre  on  the  médical  school,  and  will  be 
most  popular  among  bis  pupils.  Dr.  Maudsley  bas  not,  we 
believe,  given  mucb  attention  to  toxicology,  but  his  wide  range 
of  knowledge  on  mental  diseases,  and  his  expérience  as  a  teacher 
in  St.  Mary*s  Hospital,  sufficiently  attest  his  claims  to  the  post 
be  bas  obtained. 

At  Messrs.  Pnttick  &  Simpson's  sale  last  week,  two  valuable 
autograph  letters  of  Descartes  were  sold  for  £11.  2s.  6d. 

The  Yienna  International  Exhibition  Committee  bave  decidcd 
that,  in  the  event  of  the  proposai  of  charging  foreign  countries 
with  the  cost  of  tbe  buildings  in  which  their  productions  are 
exhibited  being  abandoned,  each  exhibitor  sbould  be  reqnired  to 
pay  rent  for  the  space  he  occupiea.  The  probable  cost  of  tbe 
undertaking  will  be  6,000,000  florins  (£600,000). 

We  can  only  wonder  that  the  question  which  Mr.Beed  is  to 
ask  in  tbe  House  on  Friday  was  not  asked  before.  The  foUowing 
is  the  Oxford  University  expression  of  the  monstrous  advan- 
tages  which  wealtb  and  birtb  obtain  over  mère  genius  in  insti- 


tutions which  are  supposed  to  be  establisbed  for  the  promotion 
of  leaming  only  : — "  Privileged  students  are  theee  :  ail  peers, 
ail  sons  and  the  eldest  sons  of  ail  eldest  sons  of  peers  and  of 
peeresses  in  their  own  right,  ail  baronets,  and  tbe  eldest  sons  of 
ail  baronets  and  knights.  AU  such  students,  if  matriculated 
as  such,  and  not  on  the  foundation  of  any  collège,  may  be 
admitted  to  the  degree  after  eight  terme'  résidence,  yet  not  tîll 
their  twelth  term.  A  Bacbelor  of  Arts  can  pïtKseed  to  the  degree 
of  Master  in  the  twenty-scventb  term  (if  privileged,  in  the 
twenty-tbird)  from  his  matriculation."  Mr.  I^eed's  question 
is,  whether  the  Government  mean  to  allow  this  absurd  state  of 
tbings  to  continue. 

In  connection  with  the  subject  of  university  éducation  we 
are  glad  to  see  that  Mr.  Fawcett  will,  next  month,  move  tbe 
considération  of  the  mémorial  from  tbe  Provost  and  Fellows  of 
Trinity  Collège,  Dublin,  in  favour  of  undenominatîonal  éduca- 
tion ;  and  also  for  an  nndenominational  distribution  of  emoln* 
ments,  distinctions,  and  degrees.  Truly,  we  are  in  a  bopefal 
âge,  and  we  are  being  legislated  for  by  a  "  reformed  Parlia- 
ment."  Are  the  Irisb  to  bave  at  lengtb  sometbing  in  the 
shape  of  a  **  National  University,"  as  some  time  ago  proposed 
by  the  member  for  Brighton  P 

Those  wbo  are  interested  in  American  entomology  will  be 
pleased  to  leam  that  tbe  First  Annual  Report  of  the  State  En- 
tomologist  of  Miêsouri  can  be  bad,  without  plates,  by  sending 
fifby  cents  to  C.  W.  Murtfeldt,  Secretary  of  the  State  Board  of 
Agriculture,  612,  Kortb  Fiflb-street,  St.  Louis. 

About  1,200  persons  attended  tbe  brilliant  conversazione 
given  on  Tuesday  week  last  at  the  Royal  Dublin  Society. 
Among  tbe  most  interesting  of  tbe  collections  were  a  number  of 
dietary  articles  in  varions  stages  of  solution  with  the  aid  of 
pepsine. 

Secretaries  of  local  boards  are  reqnested  by  tbe  Society  of 
Arts  to  notice  that  candidates  désirons  of  being  examined  in 
musical  composition,  holding  the  Tonic  Sol-fa  Association  cer- 
tificate  of  **  Honourable  Mention  "  in  musical  composition,  and 
the  member's  certificate  of  "  General  Musical  Culture,"  need 
not  undergo  tbe  preliminary  examination. 

The  Médical  Society  of  New  York  offers  two  good  prizes 
for  essays  on  medico-pbysiological  subjects.  At  tbe  last 
meeting  it  was  resolved  that  the  Publication  Committee 
announce,  through  the  médical  journals  of  the  State,  the  prize 
offered  by  Dr.  Corliss,  viz.,  one  bundred  dollars  for  tbe  beet 
cssay  on  the  cause,  prévention,  and  cure  of  tuberculous  pbtbisis; 
and  that  they  also  announce,  at  tbe  same  time,  a  prize  of  one 
bundred  dollars  from  the  Merrit  H.  Cash  fund  for  tbe  beat 
essay  on  any  médical  subject  ;  such  essays  to  be  submitted  to 
the  Prize  Essay  Committee  on  or  before  tbe  Ist  day  of  Deoember 
next,  and  subject  to  the  régulations  adopted  by  the  Society. 

In  a  récent  number  we  recorded  a  statement  made  by  some 
of  our  scientific  men  în  regard  to  the  influence  of  bard  and 
soft  water  on  the  people,  and  we  pointed  out  the  danprer  of  such 
generalizations.  In  connection  with  this  matter,  it  gives  us 
mucb  pleasure  to  quote  the  foUowing  remarks  made  in  a  letter 
to  Saturday*s  Chemical  News,  and  which  we  fuUy  endorse  : — 
"  Tbe  Spedator  said,  last  week,  that  '  it  seems  as  if  no  class  of 
men  drew  rasher  orbastier  conclusions  than  tbe  men  of  science.' 
This  was  à  propos  of  a  récent  statement  as  to  tbe  effect  of  bard 
and  sofb  water  upon  the  humau  constitution.  Now  I  abould 
very  much  like  to  know  wbo  originated  this  statement.  Surely, 
if  a  physician,  he  conld  not  bave  been  a  cbemist,  and,  if  a 
chemist,  no  physician.  The  Spectator,  generally  intelligent  and 
well-informed,  persists,  like  the  Times,  in  speaking  of  druggists 
as  chemists,  and  probably  shares,  too,  the  popular  opinion  that 
a  doctor  necessarily  knows  ail  about  analysis  and  the  aroana 
of  chemical  science.  The  investigation  of  the  présent  case  will, 
I  feel  confident,  resnlt  in  sbowing  that  tbe  rash  and  hastj  con* 
dusion  complained  of  was  not  drawn  by  a  genoine  man  of 
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science  compétent  to  connect  a  cbemical  faot  with  a  phjsio* 
logical  phenomenon.  There  are  too  many  fungoid  or  pseudo- 
Bcientific  men,  who  seize  upon  the  resuite  of  true  philosophers, 
and  misinterpret  them  to  the  popalar  thème." 

"  Transfusion  "  is  a  surgical  opération  of  so  rare  and 
interesting  a  nature  that  it  is  pleasant  to  be  able  to  record  a 
Buccessfnl  instance  of  its  performance.  It  is  attempted  in 
cases  when,  from  great  loss  of  blood,  a  patient  is  almost  in 
atiiculo  mortis  ;  and  it  consiste  in  drawing  blood  from  some  one 
who  can  spare  it,  and  injecting  it  into  the  veins  of  the  djing 
person.  In  the  case  to  which  we  hâve  alladed,  and  which 
occurred  the  other  daj  in  Dublin,  a  lady  was  dying  of  utérine 
hœmorrhage  ;  ten  ounces  of  blood  were  taken  from  her  husband 
and  injected  into  her  yeins,  and  the  resuit  was  most  snccessful. 

Is  the  negro  exempt  from  delirium  tremens  P  This  is  a 
curions  question,  but  one  which  bas  been  seriously  asked.  At 
a  meeting  recently  of  one  of  the  American  scienti6c  societies, 
Dr.  Staate  asked  a  question  in  référence  to  the  fact  as  to 
wbether  delirium  tremens  ever  occurs  in  the  negro,  Althongh 
haying  treated  in  the  Albany  Fenitentiary  fully  foar  hundred 
cases  of  disease  in  negroes,  he  had  failed  to  meet  with  a  single 
one  of  mania  à  potu.  In  reply,  Dr.  Graves  remarked  that  he 
had  met  with  two  cases  in  the  negro  ;  Dr.  Sherrill  had  seen 
one,  Dr.  Hun  two,  and  Dr.  Stiles  one. 

SuBELY,  if  a  Boyal  Commission  is  reqnired  to  ioyestigate 
the  System  of  scientifîc  éducation  in  this  country,  one  is  still 
more  required  to  examine  into  the  méthode  of  médical  éducation 
so  diverse  and  conflicting,  so  numerous  and  costly.  Yet — 
admirable  proof  of  its  selfîsh  policy  —  the  Greneral  Médical 
Council  bas  neglected  and  thrown  over  the  excellent  proposai 
to  bave  a  commission  of  inquiry,  put  by  Sir  D.  Gorrigan  and 
seconded  by  Dr.  Bumsey.  This  effete,  expensive,  garrulous,  and 
useless  body  very  cunningly  sees  in  a  Boyal  Gom mission  the 
coup  de  grâce  to  its  own  existence.     Hence  its  wisdom  ! 

Wb  are  informed  that  two  tons  of  silkworm  eggs  lately 
passed  on  the  Pacific  railroad  from  Califomia  eastward,  bonnd 
from  Japan  to  France.  They  left  Yokohama,  Japan,  Decem- 
ber  2.  In  this  shipment  were  seventy-eight  packages,  valued 
at  $800  per  package. 

M&.  Bbadt,  MJP.,  is  to  be  made  an  honorary  fellow  of  the 
Irish  GoUege  of  Surgeons. 

As  a  proof  of  the  extraordinary  meteorological  conditions 
which  bave  lately  prevailed,  we  may  state  that  very  large 
quantities  of  dead  pilchards  bave  been  found  floating  about 
fifteen  miles  from  the  Gomish  coast.  Sévère  cold  and  scarcity 
of  food  are  the  causes  assigned  for  this  extraordinary  appear- 
ance. 

Db.  Lethebt  bas  pointed  ont  that  the  tea  sold  in  certain 
quarters  of  London  as  "  Fine  Moning  Gongou,"  is  nothiog 
more  tban  redried,  exhausted,  half-rotten  tea-leaves.  This 
dîaoovery  is  a  proof  of  the  value  of  Sanitary  Science,  and  of 
the  necessity  for  the  establishment  generally  of  sanitary  in- 
spectors  of  a  différent  type  from  those  we  now  bave,  who  are 
little  better  than  stenc/i-detectors. 

We  congratulate  Sir  John  Lubbock  on  bis  élection  to  the 
borougb  of  Maidstone.  We  believe  that  now  the  diffioulty 
raised  by  hia  opponents  bas  completely  subsided.  It  is  unne- 
œssary  for  us  to  point  out  how  much  Sir  John  bas  doue  to 
advance  Science.  His  treatise  on  Prehiatoric  Man  and  bis 
édition  of  Sven  Nilsson*s  Stone  Age  are  well  known  to  the 
public  ;  but  his  réputation  as  a  savant  reets  not  on  thèse,  but 
on  his  numerous  able  mémoire  in  the  Tranaaclions  of  our 
Scientific  Societies — the  Linnean,  Boyal,  and  so  forth.  The 
member  for  Maidstone  is,  we  believe,  now  in  bis  tbirty-sixth 
year. 

Tes  foUowing  important  scientific  works  are  announced  by 
Mdsars.  Loagmans  as  in  the  press  i-^Beeea^ches  on  Diannag» 


netiain  and  Magne'CryBtalUc  Action,  By  John  Tyndall, 
LL.D.,  F.B.S.,  Frofessor  of  Katnral  Fhilosopby  in  the  Boyal 
Institution  of  Great  Britain.  A  General  System  of  Descnptive 
and  Anahjtical  Botany.  In  two  parts.  Fart  I.  Organography, 
Anatomy,  and  Fhysiology  of  Fiants.  Fart  II.  Iconography, 
or  the  Description  and  History  of  Gênera  and  Species.  Trans- 
lated  from  the  French  of  E.  le  Maout,  M.D.,  and  J.  Decaisne, 
Member  of  the  Institnte,  by  Mrs.  Hooker.  Edited  and  arranged 
according  to  the  botanical  System  adopted  in  the  universities 
and  schools  of  Great  Britain,  by  Joseph  Dalton  Hooker,  M.D., 
Director  of  the  Boyal  Botanic  Gardens,  Kew.  With  5,500 
woodcuts  from  designs  by  L.  Stenheil  and  A.  Biocrenx.  Prin' 
ciples  of  Mecha/nism,  Designed  for  the  use  of  students  in  the 
universities,  and  for  engineering  students  generally.  By 
Bobcrt  Willis,  M.A.,  F.B.S.,  &c.,  Jacksonian  Frofessor  of 
Naturel  and  Expérimental  Fhilosopby  in  the  University  of 
Gambridge.  A  new  and  enlarged  édition.  8vo.,  with  many 
woodcuts.  Other  Wo^-lds  than  Ours.  The  PluralUy  of  Worlds 
Studied  under  the  Light  of  Récent  Scientific  Besearches,  By 
Bichard  A.  Froctor,  B.A.,  F,B.A.S.,  Author  of  Satum  and  its 
System,  &c.     Grown  8vo.,  with  illubtra tiens. 

The  trial  of  the  guns  and  targets  at  Shoebnryness  on  Wednes- 
day  last  resulted  in  a  triumph  for  Mr.  Brown's  excellent  armour- 
plated  shield.  The  gênerai  impression  of  the  scientific  visitors 
was  that  the  new  shield  showed  great  excellence  and  extra- 
ordinary endurance  for  its  moderato  price  of  about  £1,300. 
Every  plate  and  every  boit  now  made  at  Sheffield  is  so  carefully 
tested  that  similar  résulta  may  always  be  counted  upon.  The 
only  defect  was  in  the  sqneezing  out  of  the  port  frames,  and 
afterwards  of  some  of  the  concrète.  This  may  be  obviated  with- 
ont  difficulty,  and  it  is  almost  impossible  that  any  BritisL  shield 
will  ever  reçoive  such  a  pounding  as  was  given  to  the  expéri- 
mental one  on  Wednesday. 

The  Gounoil  of  the  Society  of  Arts  will  proceed  to  consider 
the  award  of  the  Albert  Medal  early  in  May  next.  This  medal 
was  instituted  to  reward  **  distinguished  merit  in  promoting 
Arts,  Manufactures,  or  Gommerce,"  and  was  awarded  in  1864 
to  Sir  Bowland  Hill,  K.G.B.  ;  in  1865,  to  his  Impérial  Majesty 
the  Emperor  of  the  French;  in  1866,  to  Frofessor  Faraday, 
D.G.L.,  F.B.S.,  for  "  discoveries  in  electricity,  magnetism,  and 
chemistry,  which,  in  their  relation  to  the  industries  of  the 
world,  bave  so  largely  promoted  Arts,  Manufacturée,  and  Gom* 
merce  ;  "  in  1867,  to  Mr.  W.  Fothergill  Gooke  and  Frofessor 
Gbarles  Wheatstone,  F.B.S.,  in  récognition  of  tbeir  joint  labours 
in  establishing  the  first  electric  telegraph  ;  in  1868,  to  Mr. 
Joseph  Whitworth.  F.B.S.,  LL.D.,  "  for  the  invention  and 
manufacture  of  instruments  of  measurement  and  uniform 
standards  ;  "  in  1869,  to  Baron  Justus  von  Liebig,  Associate 
of  the  Institnte  of  France,  Foreign  Member  of  the  Boyal 
Society,  Ghevalier  of  the  Légion  of  Honour,  àc.,  "  for  his 
numerous  valuable  researches  and  writings,  which  bave  con« 
tribu ted  most  importantly  to  the  development  of  food-economy 
and  agriculture,  to  the  advancement  of  cbemical  science,  and  to 
the  benefits  derived  from  that  science  by  Arts,  Manufactures, 
and  Gommerce."  The  Gouncil  invite  members  of  the  Society 
to  forward  to  the  secretary,  on  or  before  the  25th  of  Apriî, 
the  names  of  such  men  of  high  distinction  as  they  may  think 
worthy  of  this  hononr. 

Mb.  Binoham,  the  English  photographer,  is  dead.  This  will 
not  convey  anything  extraordinary  to  the  gênerai  reader,  but 
the  photographer  will  leam  it  with  regret.  Mr.  Bingham  died  in 
Brussels  a  few  days  sînce,  aged  sixty  years.  He  was  one 
of  the  earliest  photographers,  and,  unquestiouably,  one  of  the 
first  experimentalists  with  collodion.  He  was  a  cbemical 
assistant  to  Faraday  when  SchÔnbein  first  introduced  his  dis- 
covery  of  gun-cotton  to  this  country,  and,  being  an  amateur 
photographer,  he  shortly  afler  commenced  expérimente  with 
collodion.  He  was  the  first  to  introduce  Mr.  Woodbury's 
photo-relief  proeess  into  Faris,  eventually  selling  it  to  Messrs. 
Goupili  and  retaixung  a  right  to  use  it  himself. 
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As  a  proof  of  the  lamentable  ignorance  of  the  commonest 
Bcicntific  facts,  the  Lancet  pablishes  the  following  amusing 
romarks  on  Mr.  Craven's  new  play  of  "  Philomel,"  at 
the  Globe  Théâtre  : — "  A  certain  '  Dr.  Adderly  ' — whom  we  are 
glad  to  Bee  described  as  '  an  îrregular  practitioner  ' — is  bu8j 
poisoning  a  young  widow  medicinally,  when  his  eon,  '  Ernest 
Adderly,  M.D."  snddenly  retnrns  to  Jersey,  where  the  scène  is 
laid,  and  intervenes  between  the  poisoner  and  his  victim.  He 
takes  up  a  '  composing  dranght  '  which  bis  father  bas  left  for 
the  nnfortunate  patient,  s  m  elle  it,  tas  tes  it,  and  then  gives 
ntterance  to  the  following  exclamation — '  Morphia  !  Digitalis  !  ! 
Hydrocyanic  Acid  !  !  !  skilfuUy  disgnised  in  almond  scent  !  ' 
The  absurdity  of  the  mixture  and  of  the  diagnosis  we  need  not 
enlarge  npon.  We  can  only  regret  that  the  author  did  not 
snbmit  this  and  other  passages  to  a  médical  friend,  when  we 
shonld  bave  been  spared  the  annonnccment  from  '  Dr.  Adderly* 
that  oxide  of  arsenic  is  nseful  in  anenrism,  and  that  poison 
(unknown)  when  mixed  with  wine  •  forms  a  perfect  anialgam* 
We  qnite  appreciate  the  jest  of  roaking  '  Mr.  Judah  Lazarns/ 
when  injurcd  in  the  arm,  complain  of  being  hit  '  just  above 
the  bicycle  ;'  thongh  we  hopo  that  the  irregular  practitioner*s 
reproach  to  his  son — '  This  is  what  you  learn  in  London, 
to  engroBs  yonr  father's  patient' — is  somewhat  beyond  the 
trnth." 

Wk  are  glad  to  see  that  the  Highland  and  Agricultnral 
Society  is  active  in  its  excrtions  to  promote  a  study  of  Scientific 
Agriculture.  The  syllabns  of  its  course  of  lectures  and  sub- 
jects  of  ezamination,  which  was  issued  at  the  meeting  ou  the 
2nd  inst.,  shows  that  it  is  in  advance  of  other  agricultnral 
Bocieties.  On  this  occasion  the  minute  of  the  joint  meeting 
of  the  agricultnral  éducation  cxaminers  and  of  the  Forestry 
Committee  held  on  the  9th  of  February,  was  rcad,  from  whicb 
it  appeared  that  it  had  been  resolred  to  hold  the  ezaminatîons 
for  the  Bociety's  agricultnral  oertifieate  and  diploma  this  yoar 
on  Wednesday  and  Thursday,  the  30th  and  Slst  March,  candi- 
dates being  required  to  lodge  intimation  on  or  before  the  28rd. 

Tue  developmont  of  the  Brachiopoda  is  the  subjoct  of  a 
memoir  on  which  Mr.  E.  Morse  is  now  engaged.  Zoological 
readers  know  how  well  this  worker  is  qualifîed  for  his  task. 

Professob  Oliver  will  begin  his  séries  of  lectures  on  Botany, 
part  of  the  séries  for  the  instruction  of  women  in  science  and 
art,  on  Friday,  the  llth  inst.,  at  11  a.m.  Professor  Oliver's 
lectures,  which  will  be  delivered  in  tbe  Lecture  Théâtre  at  the 
South  Kensington  Muséum,  will  consist  of  ten  discourses. 

Dynamite  seems  to  increase  in  favour  with  minors.  The 
Mining  Journal  ÎB  informed  that  the  quanti ty  of  this  substance 
shipped  by  the  St.  John  del  Bey  Company  in  Juno  last,  as 
annonnced  at  the  meeting  of  the  company  by  the  chairman, 
bas  been  safely  received  at  the  mines,  and  ou  trial  bas  been 
found  very  effective.  We  are  informed  that  the  voyage  and 
inland  jonrney  occopied  four  months,  and  that  during  that 
period  this  parcel  of  half  a  ton  of  dynamite  was  subjected  to 
as  severe  a  test,  as  regards  rongh  carriage  and  handling,  as  it 
is  possible  to  imagine.  It  was  carried  part  of  the  distance 
from  the  port  of  Bio  de  Janeiro  to  the  mines  (300  miles)  by 
the  Government  railway,  a  fnrther  distance  in  mule  waggons, 
and  finally  over  the  mountains  on  mules'  backs.  This  appears 
to  eettle  the  question  as  to  its  having  any  of  the  dangerous 
qualities  of  nitro-glycerine,  which  its  opponents  last  year 
seemed  désirons  of  fixing  on  it. 

The  Cuban  Echinoderm  Asterostoma  is  the  subject  of  a 
paper  by  M.  Cotteau. 

A  NEW  part  of  Messrs.  Christy  and  Lartet's  splendid  treatise. 
Beîdquœ  Aqvitanicœ,  bas  just  been  issued  by  Messrs.  Taylor  & 
Francis. 

Db.  Beâle's  viewB  on  the  development  of  the  animal  tissucs 
bave  received  some  confirmation  in  an  American  treatise  by 
Professor  Tyson. 


The  new  number  of  the  Jowi^nal  of  Botany  is  an  improve- 
ment  on  the  old.  Tbe  subscription  bas  been  greatly  reduced. 
The  new  editors  are  likely,  we  should  think,  to  satisfy  the 
botanical  world  by  their  discrimination  and  energy, 

The  new  building  going  on  in  the  Horticultural  Gardens  is 
intended  for  the  purpose  of  holding  annnal  exhibitions  of  art  and 
industry  of  the  nature  of  the  Great  Exhibitions  of  1851  and 
1862,  but  so  modifîed  as  to  run  over  a  séries  of  years,  instead 
of  being  crowded  into  one. 

At  the  last  annual  meeting  of  the  American  Microscopical 
Society  the  following  officers  were  elected  : — Président,  Dr.  J.  H. 
Hinton  ;  Ist  vice-président,  Mr.  Bobert  Dinwiddie  ;  2nd  vice- 
président,  Mr.  T.  F.  Harrison  ;  cor.  secretary,  Dr.  S.  G.  Perry  ; 
recording  secretary,  Dr.  J.  S.  Latimer  ;  treasurer,  Mr.  E.  G. 
Bogert;  librarian,  Dr.  John  Frey;  curator,  Mr.  S.  Jackson. 
Committee  on  nominations  : — Dr.  D.  H.  Goodwillie  ;  Mr.  B.  A. 
WitthauB,  Mr.  J.  W.  8.  Arnold. 

A  SPECIMEN  of  the  opah,  or  king  fish,  was  wasbed  ashore 
near  Budle  Bay  on  Monday  last,  and  is  now,  says  the  Farmer^ 
in  possession  of  Mr.  John  Dixon,  Belford.  It  is  a  fish  seldom 
seen  in  northern  waters,  being  a  native  of  China  and  Japan. 
When  first  found  it  was  in  a  perfect  state,  but  some  boys,  not 
knowing  its  value,  greatly  disfignred  it.  It  is  a  beautiful  gold 
and  silver  colour,  with  large  spots.  It  is  22  in.  across  the 
back,  and  about  36  in.  long,  and  about  4  stone  weight. 

The  Giornale  di  Napoli  says  that  the  subterranean 
canal  destined  to  carry  the  waters  of  the  Lakc  of  Agano  into 
the  sea  is  now  completed,  being  1,400  mètres  in  length.  This 
work,  one  of  the  most  nseful  of  those  undertaken  in  thèse  years 
by  private  pcrsons,  bas  been  accomplished  in  spite  of  enormous 
material  difficulties  and  considérable  opposition. 

The  Société  Impériale  Zoologique  â^ Acclimatation^  of  Paris, 
bas  elected  Dr.  Hooker,  director  of  the  Botanic  Gardens,  at  Kew, 
an  honorary  member,  in  considération  of  his  services  rendered 
in  the  acclimatization  of  vegetables,  and  espeoially  of  the  chio- 
chona  plant.  Our  excellent  cohtemporary  Applied  Science 
States  that  medals  of  the  first  class  will  also  be  awarded  at  its 
meeting  on  the  4th  inst.  to  the  following  : — Mr.  P.  L.  Simmonds, 
of  London,  for  his  memoir  on  sériciculture  in  India;  Mr.  John 
J.  Stone,  China»  for  the  importation  of  the  pheasant  of  Amberst 
(Thaumalea  Amherstiœ)  ;  Mr.  G.  W.  Hart,  of  Hayling  Island, 
for  his  labours  in  Ostréiculture  ;  Mr.  Edward  J.  Coopcr,  Bally- 
sadare,  for  his  salmon  ladders  ;  Sir  Bobert  Offioer,  of  Tasmania, 
for  his  labours  in  salmon  introduction  ;  Mr.  Bobert  Thompson, 
Jamaica,  for  his  cultivation  of  the  chinchona  in  that  island.  Dr. 
J.  L.  Sonbeiran,  secretary  of  the  society  at  Paris,  so  well  known 
for  his  distinguished  labours,  on  pharmacy,  pisciculture,  &c.,  bas 
been  elected  an  honorary  and  corresponding  member  of  the 
Society  of  Arts,  London. 

The  Council  of  tbe  Boy  al  Horticultural  Society  hâve 
awarded  a  silver  medal  to  Miss  Eleanor  A.  Ormerod,  Sedbury 
Park,  Chepstow,  in  récognition  of  the  assistance  she  has  given 
the  Society 's  collection  of  économie  entomology. 

The  Council  of  the  Entomological  Society  offer  two  prises 
of  the  vaine  of  five  guineas  each,  for  essays  of  snffioient  merit, 
drawn  up  from  personal  observation,  on  the  anatomy  or  economy 
of  any  insect  or  insects.  The  essays  to  be  sent  in  before  the 
end  of  November  next. 

The  following  are  the  scientific  examinerships  vacant  in  the 
University  of  London: — The  annual  élection  in  the  varions 
departments  is  fixed  for  the  27th  of  April.  Many  of  the 
Examiners  offer  themselves  for  re-election,  but  vacancies  occur 
in  the  following  branches  : — Mathematics  and  natural  philo- 
sophy,  £290  a  year;  chemistry,  £175  a  year;  chemistry  (two 
assistants),  £25  a  year  each  ;  botany  and  vegetable  physiology, 
£75  a  year;  two  in  geology  and  palœontology,  £75  a  year 
each  ;  medicine,  £150  ayear  ;  physiology,  comparatÎTe  anatomy, 
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aod  Mology,  £150  a  year  ;  two  in  midwifer;,  £75  a  year  each  i 
maUria  medioa  and  pharmaceotical  chemiatrj,  £75  a  ycar. 

Tuis  U  the  âge  of  depatations.  The  otber  day  a  nnmber  ' 
of  gentlemen  waited  on  Earl  do  Orey  to  urgo  on  him  tlio  pro-  | 
priety  of  baving  polîtical  cconomy  moro  gencrally  taught  in  i 
Hchools.  Tho  députai  ion  thought  tlinH  to  prercnt  etrikcs;  Lut  | 
lliey  forgot  tbat  Bome  Btrikea  aiiuw  a  knowledgo  of  political  | 
economy  of  a  »ery  high  order.  ! 

TUB  Metric  Byeteni  is  juat  making  îta  way  into  Turkey.  Wo  , 
roay,  therefore,  aoon  hope  to  havo  ît  in  Bogland  ! 

PBOfEssoB  G.  SicEHsoN  huB  beoD  recentlj  carrying  outsorae 
cipcriments    on    Hunbeams    whioli    tend    to    corroborato    Dr.   ' 
Tyndall's  viflWB  on  "  dust."     We  shal!  hop«  to  givo  an  aoconnt 
of  tbem  in  an  early  namber. 

Tue  atone  coffin  of  King  Cissa  (King  of  Weeseï)  haa  jnat 
been  dïscorered  at  Abiogdon. 

On  Satarday  evenitjg  laat  Sir  Ed.  Sabine  gave  his  first 
BesBÎonal  8oiri?e  to  thoFcllowa  of  the  Royal  Society  ot  Unrling. 
ton  HoLise.  The  gatheriiig  waa  &  roost  bnlliant  onc.  and 
thongh  many  of  the  object»  cïhibited  wcro  of  the  uaual  atock- 
converaazione  type,  raany  novcltieB  were  eshibitcd. 

Thb  Edinbargh  Univeraity   is   detcrrained   to   put  doiva  the 
effort   mode    by    aonie   of   ita    profcssors   to  introdnco    female 
atudents  into  the  ordinary  elasaes  and  to  cnrol  them  as  regular   ' 
andeTgradaates.     A  meeting  of  the  TTniïfraity  Court  waa  held 
OD  Tharaday  iaet,  the    Lord    Jastice-Oierk,   rcetor,   prcaiding. 
Among  other  bnaincsa,   the  Court  took    into   considération   a   ! 
reBolatioQ  of  the   Senatua  Academicua,  approring  a  propoaal   I 
by  FrofesBor  Balfonr  that  be  ahoold  give  lectnrca  on  botany  to   , 
women  fllodying  medioine  in  the  uiiiveraity,  and  that  he  ahoiild   [ 
nol  be  reqnired  to  gire  them  a  separate  course,  but  should  be 
permitted  to  enrol  them  as  slndeuta  in  the  ordinary  claas,  aa 
advertiaed  in  tbe  Calendar;  and  alao  an  appeal  by  Profeaaor 
Unirhead  againat  the  rceolution.     The  Gonrt,  in  reapect  thaï 
the  résolution  of  tbe  Senatua  appcaled  againat  waa  inconsiatenb 
with  the  rcgoiationa  recently  passed  for  conducting  the  éduca- 
tion  of  women   in    medioine  in  the  unirersity,  anstained  the 
appeal,  and   recalled  the  resolntion  in  ao  far  aa  it  antborized 
Frofeaaor  Balfonr   to    enrol   women   atndying  modicino  in  tho 
nniFersity  in  hig  ordinary  claaa. 


ORIGINAL  COMMUNICATIONS, 


THE    TERBACE8    OF    NOBWAY.     , 

Eï    PBOnUSSOR   KJF.ltULP,   OP    ClimSTIANI*, 

In  TiiRBE  Parts.— PdttT  III. 
|GE  terracca  ara  not  onr  only  cTÎdenco  of  the  ceaaa- 
tiona  of  an  nphcaTal  gênera Uy  conaidercd  by 
foreignera  as  continoal.  Sereral  yeara  sïnce  (1800) 
I  had  occasion  to  call  attention  to  t<ra  other  kinds 
of  stcps  wbich  testify  to  the  aamo.  The  argument  of 
theae  facts,  entirely  différent  and  trom  îndependcnt  aeriea  of 
observation  a,  concerning  tho  qneation  of  an  intermittent 
upbeaTal,  is  ao  remarkablc,  that  I  will  hère  aliortly  deaoribe 
tbete  ateps. 

Tbe  marine  remaine  fonnd  in  onr  country  belonged  to  very 
différent  localities,  and  many  inveatigators,  more  eapecially 
Lorén,  nere  atrock  by  the  circumatance  that  many  of  thoae 
mollasca  belonged  to  apecies  inhabïting  northcrn  aeaa  and  a  far 
colder  climato  than  the  prosent  ;  bnt,  at  the  samc  timo,  other 
abella  wero  known  not  différent  in  shapo  or  aizc  froni  Ihoso  to 
be  fonnd  on  the  adjacent  ahorea. 

Th«  rnlea  of  this  apparently  irregalor  occnrrence,  now  at  a 


liigb,  now  at  a  low  eleration,  and  of  différent  ma      , 

becarae  obvions  to  me  when  I  bad  leamed  to  recognize  the  prin- 
cipal constitucnls  of  the  covering  drift.  For  hère  ail  is  order 
and  regularity. 

Tlicac  marine  reninina  were  found  in  two  waya,  ono  may  aay 
— partly  heaped  up  in  largo  (luantitica,  ao  aa  to  form  ehell- 
banka— Ko-calU-d  ïliell-marl— partly  acattcred  hère  and  tbere, 
in  greatcr  or  lésa  nunibers,  in  tho  atrata  of  clay  or  aand. 
Moreovcr,  it  bad  been  stated  by  carlier  investïgators 
{Keilhau  and  C.  Booe!;),  and  aiso  moet  completely  proved  by 
the  later  and  fnrther  inoeatigationa  of  Profeaaor  Sars,  that  in 
tbe  firat  localitiea  where  thèse  reoiaina  were  fonnd  the  sbell- 
marl  is  a  coast  formation. 

It  will  be  évident  Ibat  hère  everything  depended  on  élévation 
abovo  the  Eea,  and  that  each  mode  of  oecarrenco  waa  in  its 
own  apecial  raanncr  dépendent  npon  the  height.  Let  fig.  4 
repreacnt  a  portion  of  the  rocky  gronnd  of  Norway,  in  that 
colder  stato  indicated  by  somoof  theae  marine  remains  ;  H  H  ts 
tbo  surface  of  tbo  aea,  (iOO  ft.  abovo  the  présent  Icvel.  It  is 
plain,  auoh  was  my  conclusion,  that  marine  roniaina  during 
tbia    watcr-ievel    of  the    walcr   muEt   partly    be  deiwMited    at 


Fit;,  i. 

convcnicnt  apots  (as  S)  in  ehcli  bauks  ncar  the  coast,  and 
tkereforo  iit  n.  jiailiciilar  dfpth  uudcr  tho  anrfaco  of  tho  sea, 
and  partly  maat  bccome  buricd  hero  and  thcro  in  clay,  and 
aand  dfpoailed  at  tbo  samo  timc,  and  therefore  enlirdy  at 
J!f':rent  dcj.ths  in  atrata  (1 1),  yet  alwaja  below  H  H, 

Now,  let  ufl  suppose  the  sea-levol  to  aink  during  a  milder 
pcriod  to  h  h  (Qg.  5).  A\\  tho  glacial  ehell-banka,  a  part  of  the 
strata  of  clay  and  sand   from   the  llrst  atate  of  thinga  are  laid 


t) 


dry.  Marine  romains  mnat  be  dunng  this  penod  also  de 
poaitcd  partly  at  a  certain  heigbt  proijortionale  to  the  new 
water-level,  namely  as  ebell  banks  (at  a  Gg  5)  partly  bu ried 
with  clay  and  sarnî  m  atrata  {2  2)  deposited  on  the  top  of  tbe 
former  strala  yet  always  below  h  h 

This  explama  wbat  at  Ërat  sight  might  be  coneidered  tbe 
irregnlar  occorrcnee  of  varions  remaina  at  différent  altitudes. 

In  mtiO,'  as^iated  by  the  simple  obacrrationa  explaineil  bere, 
I  attemptcd  to  eatabliab  the  gcological  principles  of  the  aepa- 
ration  of  the  glacial  from  the  poat -glacial  formation,  witli  their 
respectiro  Connecting  links,  which  I  enumerated  and  deseribed. 
In  1860  I  waa  only  able  to  mention  nine  of  tbe  older  and  more 
clevatcd  ahell-banks,  and  six  more  récent  and  lower.  More  eau 
now  be  enumerated,  and  I  bave,  beaides,  reriaed  the  heightn, 
having  referrod  to  tbe  original  survoys,  «hich,  in  many  cases, 
give  tho  height  of  the  banks  ia  question  relatirely  to  stations 
tbe  altitudes  of  which  hâve  been  eiactly  determined.  As  thèse 
banks  are  of  tbe  coaat  formation  (Profcsaor  Sara  observes  that 
they  bclong  to  the  aeaweed  stone],  they  indicate  a  defîoite  level. 
Ab  Ihe  aeaweed  zone  ia  PO  ft,  in  Ibicknrs!',  wo  are  jnstified  in 
l>clicving  that  punitry  of  Iheae  ahell-hanka  bclong  to  an  identical 
period,  Ibi^i^b  thcro  niay  eiist  aome  variationa  in  their  height. 

>  Tha  VnittrMf  Fnframwu,  b*for*  dl*],  tra  1880,  pp.  1»-I*.  wfana  ibo 
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I.  LocaUties  of  more  aaident  BhôU-hanks  with  Qlacial  Remains. 

F«etaboT«prê- 
•ent  sea-leTel. 

1.  Sververad,  in  Eidaberg 540  . 

2.  *Auke,  in  Boken  520 

3.  Slgœldalen,  in  Aremark  476 

4.  Syltinirlid,  in  Bôk«r 475 

5.  *N.  from  Nordbj  Choroh,  near  Skyâajordet 475 

6.  Bjomm,  in  Asker 460 

7.  Hellesaaen,  in  Aremark   454 

8.  Stimyr,  between  Grorad  and  Strômmen     450 

9.  Damholt,  in  Bakkeatad 440 

10.  SkuUerud,  in  Hôland    437 

11.  Eillebo,  in  Bakkestad  :  a 440 

h 475 

12.  KolbjornsYio,  in  Aremark  :  a  400 

h  410 

c  455 

13.  Moen,  near  Asper  Soond 400? 

14.  Bjôrndalen,  in  Aremark    385 

15.  Kile,  in  Aremark  375 

16.  Sambôl  Skjfeldalen,  in  Aremark 350 

I.  Taken  from  road*leye1,LaQdebj  bridge.  2.  According  toroad- 
level.  3.  Surface  137'  above  Eale  lake.  4.  Acoording  to  road-level. 

5.  SapposedaboatUieheightof  Skjdsjordet.  6.  Accordingtoroad- 
level.  7.  Sarfacel(yhigher  than  rock  containing  Balanus,  which 
measured  (Keilhau  and  Bœck)  114'  above  Kile  lake.  8.  Taken 
from  level  of  railwaj.  9.  Sapposed  to  be  on  Bam«  level  as  Killebo. 
10.  CoDJectared  60'  to  70^  above  SkuUerad  lake.  11.  Surface 
102'  above  Odemark  lake  ;  (b)  a  small  bank  30'  to  40'  higher. 
12.  (a)  Bank  close  to  sea;  (h)  a  rather  bigher  bank;  (c)  onestill 
higber.  13.  Gonjectured  from  road-levels  not  far  off.  14.  Con- 
jectured  30'  to  70'  above  Kile  lake.  15.  Slightlj  bigher  than 
Kile  lake.  16.  Slightly  above  Kile  lake.  The  lake  levels  are 
taken  from  the  map  of  the  canals. 

Those  places  marked  *  are  not  described  bj  Professor  Sars 
in  the  University  Frogramm^e  (Christiania,  1865),  "  On  the 
Fossil  Bemains  of  the  Quaternarj  Period,"  in  which  essay  he 
treats  exhanstiveljr  of  the  fossils.  Where  the  honoured  author 
strajs  into  the  field  of  geologj  I  cannot  always  agrée  with 
him. 

I  must  hère  also  take  the  opportunity  of  rebutting  the  com- 
plaînts  which  Professor  Sars,  in  this  work  of  bis  in  1865, 
makes  concerning  my  remarks  on  concrétions  of  mari,  wrilteu 
in  1860.  In  1863  I  revokod  my  earlier  and  incorrect  opinion, 
and,  iostead  of  that,  gave  an  explanation  approachîng  very 
nearly  (see  TraiiecictioiM  of  the  Scieniljic  Society  of  GhrUtlania^ 
1863,  pp.  101-107)  to  Professor  Sars'  later  opinion.  More  conld 
not  hâve  been  demanded.  But  I  certainly  did  expect  that  the 
Secretary  to  the  Scientific  Society  would,  even  two  years  later, 
remember  the  somewhat  long-winded  discussions  on  this 
subject. 

II.  LocaUties  of  more  récent  SheWhanks  ^containing  Post-Qlacial 

Remains, 

Feet  above  pré- 
sent Bea-lerel. 

1.  *Between  Kvalnads  and  Beppen,  Varangor  Fjord ...  150  P 

2.  *Eor8en,  Borgen  f^ord,  Korth  Trondhjem  Amt    ...  148 

3.  *Dal  at  Nœsodlandet,  near  Christiania  148 

4.  Hôvig,  in  Asker 125 

5.  Aafos,  near  Skien 125 

6.  Lôveidet,  near  Skien 120 

7.  *Kordalen,  near  Tokevand,  hard  by  Eragerô    115 

8.  Ommedals  Strand,  near  Skien     100 

9.  AtBûeôer 80 

10.  Sparebakken,  at  Skien 75 

11 .  FomœB  in  Stod,  North  Trondbjem  Amt    70 

12.  Snaaaen  lake,  North  Trondhjem  Amt 65 

13.  ^Qyriliangen,  at  Soverlven,  between  Hitterdal  and 

Nord^ô 55 

14.  Omerede,  Hvalôeme     50? 

1.  Gonjectnred  height,  on  the  authority  of  Herr  Mortensen, 
who  bas  sent  spécimens  from  this  locality.  3.  Average  of  two 
surveys,   one  giving  164'   (P).     4.   100',  160'.     6.  120',  130'. 

6.  Surface  20',  30'  above  an  ascertained  level.  7.  Gonjectured 
from  the  height  of  the  Tokevand,    10.  J^rofessor  Sars  gives  in 


the  New  Magazine  of  Natural  Science  25'  (P).  11.  60',  80'. 
12.  60',  70'.  13.  From  the  statement  of  Herr  Heiberg.  Civil 
Engineer,  who  sent  spécimens.  14.  Gonjectured  by  Professor 
Sars.     Those  marked  *  are  not  described  by  Professor  Sars. 

To  make  the  relation  dear  between  the  older  and  more  ré- 
cent and  differently  situated  links  as  laid  down  in  fig.  4, 
several  altitudes  are  added,  np  to  which  I  bave  found  marine 
deposits  in  the  strata  of  clay  and  sand  of  différent  plains  and 
valleys. 

III.  Eighest  altitudes  up  to  which  Fossils  liave  heen  found  in  oldcr 

Strata  of  différent  localities. 

Feet  abore  prê- 
tent teft-icTel. 

*Drammen,  at  the  granité  bonndary  on  the  Konemd 
'Botid  (Saxicava  rugosa)  460 

^Heimdal,  oloso  to  Trondhjem  Bailway  (  YoWa  Pygmœa)    430 

*At  the  Nordaet,  Nidelven,  Sonth  Trondhjem  Amt  (YoU 
dia  Arctica. — Saxicava)  300 

*Ler  Aunet  in  Bdrsen,  Sonth  Trondhjem  Amt  (Leda 
pemula)    265 

lY.  Oreatest  altitudes  up  to  which  Fossils  hâve  heen  found  in  ihe 
more  récent  strata  (cl<iy  and  sand)  in  différent  localities. — N.B.  Both 
fossils  ancient  and  récent  may  be  considered  a^  found  from  thèse  heights 
down  to  présent  sea'level. 

Gromd,  Christiania  Bailway 380 

Near  Asker  Chnroh 360 

Strommen,  Christiania  Bailway 350 

*Near  the  blne-dye  Works,  Fossnm    310 

•Bnmd,  Bingerige  300(?) 

Haaler,  near  Christiania 270 

Windern,  near  Christiania ? 

^Vikersand,  Drammens  Bailway    250 

Lekom,  in  Êilsborg 220 

Berg,  near  KragerO 120 

From  thèse  tables  it  will  appear  that  the  coast-level  marks 
the  glacial  epoch  of  one  or  more  high-level  steps  at  between 
520'  and  350'  above  the  présent  sea-level.  Furthermore,  that 
during  the  post-glacial  period  the  coast  showed  one  or  more 
steps  at  the  lower  level,  between  150'  and  50' above  présent  sea- 
level.  Still  further,  that  fossils  wera  deposited  during  the  first 
period  in  strata  from  a  maximum  altitude  of  460'  downwards, 
while  during  the  latter  period  the  maximum  limit  was  nearly 
100'  lower,  and  thence  downwards.  It  is  also  plain  from  the 
tigures  in  the  first  two  tables  that  the  change  of  level  had 
already  begun  during  the  glacial,  and  been  continued  during 
the  post-glacial  period.  So  far  one  is  justified  in  attempting 
an  estimate  of  time  at  this  stage,  but  that  the  rising  was  not 
uniform  may  be  concluded  from  the  circumstance  that  the 
first  two  tables  do  not  give  an  unbroken  séries  of  altitudes  from 
the  greatest  down  to  the  sea-level,  but  we  may  coUect  from 
the  figures  sundry  average  levels,  as  530',  400',  and  150', 
120',  50'. 

If  we  now — afber  having  convinced  ourselves  that  the  shell- 
banks  tell  us  of  several  steps  referrible  to  the  old  sea-level — 
again  turn  to  onr  valley  terraces,  we  shall  with  greater  facility 
trace  steps.  Further  on  I  shall  enumerate  some  steps  observed 
in  the  Norwegian  valleys.  TJiey  are  noi  ail  marine  ;  if,  calling 
them  "  stratified  drifts,"  as  consisting  of  strata  of  sand,  clay, 
and  grave],  we  consider  them  ail  as  affording  satisfactory 
marks  of  an  ancient  sea-level,  we  shall  act  in  contradiction  to 
overy  geological  practice. 

I  bope  that  I  may  be  able  to  continue  thèse  investigations, 
and  I  hâve,  since  the  conclusion  of  onr  meeting  of  naturalists, 
completed  the  list  from  observations  taken  during  the  summer 
of  1868.  The  heights  given  are  partly  found  by  uurveys  with 
an  aneroid  barometer,  partly  calcuhited  from  sights  with 
Wrede*s  level ling  mirror,  and  from  the  best  local  maps  of  the 
Survey  department  ;  they  are  also  partly  taken  from  the  cor- 
responding  road-levellings  or  proposed  railway  Unes,  on  the 
authority  of  the  Department  in  question. 

[The  author  hère  describes  30  différent  valleys  of  the 
south,  west,  and  north  of  Norway»  pointing  oat  in  eacb  of 
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tbem  iho  graduai  steps  or  terraces,  theîr  situation,  and  level 
abore  the  Bea.^  He  sams  np  the  résulta  as  follows. — 
Tbausultob.] 

When  the  necessary  measnrements  shall  bave  been  procured 
from  tbe  sereral  valleys  throngbont  tbe  conntij,  it  will  perbaps 
be  possible  to  draw  some  conclusions  as  to  the  former  rising. 

In  the  mean  time  it  appears  to  me  from  the  survey  alreadj 
made  : — 

1.  That  open  terraces,  formed  by  the  joint  labour  of  river 
and  sea,  are,  as  a  rule,  to  be  fonnd  in  our  Talleys,^  and  that 
the  stex»!  afford  évidences  of  cessations  in  the  rising  of  the 
land. 

2.  That  the  change  of  level,  or  the  rising,  began  dnring  the 
glacial  period  with  the  highest  discovered  ancient  level,  which, 
both  north  and  south  of  the  mountains  in  Norway,  can  be  put 
at  somewhat  oTer  600  fl.  above  the  présent  sea*levd.^ 

3.  That  the  comparatively  glacial  state  of  things  which  pre- 
▼ailed  with  the  600-ft.  level  existed  oontemporaneously  with 
that  level  which  is  now  indicated  at  heights  varying  from  530^ 
to  400^.  During  this  period  the  glacial  ooast  sheil-banks  were 
deposited  (List  I.)>  and  ail  the  older  strata  in  which  we  £nd 
shells  at  the  maximum  height  of  boundaries  of  every  locality 
hitherto  discovered.     (List  III.) 

4.  That  this  period  was  succeeded  under  the  above-mentioned 
levels  by  a  comparatively  mild  climatic  condition,  during  which 
the  mollusk-bearing  days  especially  began  to  be  deposited  at 
the  altitudes  indicated  in  List  lY.  If  coast  shell-banks  of  a 
mized  nature  really  should  be  discovered  they  would  belong  to 
this  leveh 

5.  That  the  melting  down  of  inland  ice  must  bave  begun 
with  the  highest  found  level — 600^,  as  we  find  large  masses 
transported  by  floods  down  the  valleys,  and  deposited  in  the 
most  bulky  terraces  of  ail  we  are  acquainted  with,  jnst  at  this 
highest  level.  Further,  that  also  at  several  following  times, 
nnder  the  milder  climate,  a  large  tran sport ation  took  place 
down  the  same  valleys,  where,  perbaps,  in  a  comparatively 
short  time,  materials  were  stored  up  in  steps  corresponding 
to  the  ezisting  sea-level.  Further  still,  that  changes  of  sea- 
level  during  a  given  period  might  perbaps  take  place  in  rapid 
succession,  for  instance,  thos  eindicated  by  many  of  the  steps 
of  the  lower  terraces,  without  corresponding  coast  shell-banks 
having  opportunity  to  form  during  the  lapse  of  this  period. 

6.  That  there  are  found  in  many  watercourses  nnmistakable 
traces  of  basîns,  which  once  bave  been  more  completely  filled, 
and  the  several  floods  mentioned  (5)  very  probably  were  pro- 
dnced  by  disruptions  of  the  dams  of  the  basins  at  différent 
times. 

7.  That  rest  or  slow  change  began  at  the  level  of  150-120', 
or  perbaps  at  that  of  50^,  since  we  hère  again  find  shell-banks 
at  heights  corresponding. 

8.  That  the  observations  hère  collected,  added  tothose  which 
we  owe  to  investigators  who  hâve  previously  bestowed  spécial  at- 
tention and  independent  observation  upon  thephenomenonof  the 
terraces  (Keilhau  and  Bravais),  contain  a  protest  against  the 
unlimited  computation  of  time  which  bas  been  based  upon  a 
continuons  rise,  which  "continuons  rise"  cannot  be  proved 
to  bave  taken  place  in  a  succession  of  time  without  a  break. 
—^Tranalated  from  the  Norsh. 


the  tarraoM  on  open  flete  the  aathor  poinU  ont  tome  haTÎng  mnch 
reeMBbkaoe  to  the  Ajwr  of  Bweden.  Sooh  lanr-like  ridges  of  ttntifled  Mnd, 
gT»Tel,  end  claj,  ère  not  the  work  of  tbe  eee,  bat  the  remalu  leit  bj  denndetiona 
of  the  temeee,  whioh  are  themielTei  the  oomponnd  work  of  the  wateroonreee  end 
theien. 

*  They  hete  been  pointed  ont  ebore  in  more  then  thirtj  différent  Tnilej! 
throofhont  the  oonntry. 

In  the  weetem  part  of  If  orwej  nothing  et  preeent  cen  be  eeid  ooneeroing  this 
inth  eerteintj. 


ON  RECENT  IMPROVEMENTS  IN  MICROSCOPE 

OBJEOT-GLASSES. 

BT  THE  BEV.  J.  B.  READE,  M.A.,  7.R.8. 

ITH  respect  to  the  attempts  brought  before  ns  to 
improve  the  microscope  itself  as  an  instrument  of 
scientific  rcsearch,  I  must  refer  to  Dr.  Royston- 
Pigott's  paper  "  On  High  Power  Définition,"  and  to 
myown  paper  "On  the  Equilateral  Prism."  Considering  a 
perfect  microscope  as  consisting  of  two  parts,  a  magnifying 
apparatus  and  an  illaminating  apparatns,  Dr.  Pigott  proposes 
to  weed  ont,  as  it  were,  an  effective  portion  of  the  small  resi- 
duary  spherical  aberration  of  the  best  objectives,  and  I  bave 
ventured  to  propose  a  princîple  of  illumination  which  has  not 
hitherto  been  avowedly  advocated.  When  Dr.  Wollaston  re- 
commended  for  an  illuminating  lens  one  of  three-fourths  of  an 
inch  in  focal  length,  in  which  the  microscopic  object  was  placed 
in  a  vortez  of  foci,  where  the  rays  crossed  in  a  Ûiousand  points 
both  before  and  afler  they  fell  upon  the  object,  he  failed  to 
realize  the  trne  method  of  illumination.  Spherical  and  ohro- 
matic  aberration  are  equally  injurions  in  elther  of  the  essential 
parts  of  a  microscope.  The  equilateral  prism,  used  as  a  con- 
denser, and  the  bemispherical  lens,  used  as  a  prism,  are  free 
from  both  thèse  errors.  They  supply,  the  one  a  condensed, 
the  other  a  simple,  single  beam  of  parallel  light  ;  and  a  micro- 
scopic object,  under  such  illumination,  has  virtually  the  advan- 
tage  of  being  illnminated  as  by  the  sun.  Natural  light  and 
shade  are  secured,  and  objecte,  like  the  valves  of  the  Diato- 
maceœ,  which  hitherto  bave  been  shrouded  in  a  haze  of  inter- 
pretations,  are  truthfnlly  presented  to  the  observer.  I  therefore 
look  upon  the  prism  as  a  kind  of  "  Zaphnath-paaneah  ** — ^a 
revealer  of  secrets. 

Dr.  Pigott's  work  is  more  ardaous,  and  it  certainly  met  in 
the  first  instance  with  au  enconraging  amount  of  opposition — 
encouraging,  I  mean,  to  one  who  knew — and  was  prepared  to 
défend — the  right.  For  my  own  part,  I  must  honestly  say, 
and  I  am  not  alone  in  my  opinion,  that  I  did  not  believe  a  word 
of  it.  In  point  of  fact,  I  was  sure  that  Dr.  Pigott's  "  beaded 
scale  "  was  not  the  true  test  scale,  True,  we  were  ail  taken  by 
surprise  and  uttered  our  criticisms  freely;  yet,  in  my  own 
defence,  I  must  be  allowed  to  say  that  I  do  not  concur  in  the 
Personal  commente  reported  in  our  Proceedings,  and  now 
willîngly  cancelled.  I  felt,  however,  that  I  had  sat  too  long  at 
tbe  feet  of  my  old  friend,  Andrew  Ross,  to  admit  the  possibility 
of  bis  good  work  being  vitiated  by  this  newly-announced  error, 
and  what  I  did  not  look  for  I  did  not  find — but  only  because  I 
did  not  look  for  it,  not  because  it  did  not  ezist.  There  is  nn- 
doubtedly  in  our  best  objectives  a  residuary  spherical  aberra- 
tion— small,  I  admit — but  it  is  unnecessary  to  say  to  a  micro- 
soopist  that  its  injurions  effect  upon  the  magnified  image  of  an 
object  varies  directly  as  the  square  of  the  power  of  the  eye- 
piece.  It  would  be  beyond  the  scope  of  a  President's  address 
to  point  eut  how  this  small  but  injurions  amount  of  error  may 
be  detected  and  diminished.  This  must  remain  as  a  funda- 
mcntal  problem  in  the  optician's  Euclid.  It  is  enough  to 
record  ihe  fajd  of  improvement  as  one  of  the  salient  points  of 
the  year.  I  will  therefore  only  add  that  those  who,  like  myself, 
bave  seen  Dr.  PigotVs  exhibition  of  the  beaded  scales  of 
Lepidocyrtxiê  cui*vicoUt8  and  Degeeria  domeHiea,  can  only  sîn- 
cerely  thank  him  for  taking  the  trouble  to  oompel  us  to  believe 
that  a  successfol  raid  upon  the  ezisting  trace  of  spherical 
aberration  is  not  a  myth. 

The  immersion  lens,  the  "  hydro-objective,"  has  probably  an 
advantage  in  "  the  battle  of  aie  glasses  "  over  the  "  pneumo- 
objective,"  as  pointed  out  by  Dr.  Pigott;  and  Mr.  Ross 
has  laid  us  under  further  obligation  by  kindly  adding  immer- 
sion-fronts to  his  ^th  and  -jif  th  in  our  possession.  The  high 
praÎBe,  however,  which  is  given  to  the  immersion  System  will 
perbaps  be  received  with  caution  until  more  eztended  observa- 
tions bave  been  made  upon  its  powers.    Tet  ail  seero,  at 
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prasent,  to  admit  that  considérable  adrantages  are  gained  by 
its  use.  The  light  îb  more  abandant,  the  oolouring  of  natnral 
objecta  more  briUiant,  tbe  définition  keener  :  inferior  glasses 
are  freqnently  improTed  bj  its  application  :  illamination  can 
be  more  effectîvely  employed  with  a  less  complex  machinery  of 
stops,  diaphragms,  and  condensera  ;  above  aîl,  facility  of  con- 
stmclion  seems  to  be  indîcated  by  the  offer  of  the  highest 
powers  at  the  lowest  priées.  This  intimation  comes  from  the 
Gontinent — A  -^h  for  fifly  shiUmgs  I  Is  sach  work  possible 
at  home  P  Stili  we  hare  yet  to  leam,  notwithstanding  thèse 
acknowledged  adrantages,  whether  there  are  any  considérable 
drawbaoks  looming  in  the  microscopio  fotare  which  may  in  , 
some  measnre  connterbalance  the  employment  of  water  re-  | 
fractions.  Of  one  thing  we  may  be  snre,  that  absolute  perfec-  { 
tion  is  nnattainable.  The  ghost  of  aberration  will  never  be  ' 
entbrely  exorcised  eyen  by  oold  water.  It  is  there— do  onr  , 
best — and  after  ail  onr  compensations  for  figure,  as  for  coloor, 
there  eyer  mnst  be  a  little  ghost  of  an  error  in  ail  probability. 
At  ihe  same  tîme,  I  beliere  it  to  be  redaced  to  the  minimum 
ffisible  when  the  colovr  test,  so  strongly  advocated  by  Dr.  Pîgott, 
18  fairly  exhîbited  on  the  stage.  Tlins  the  natural  coloars, 
for  instance,  of  the  npper  and  lower  rows  of  beads  on  the 
scale  of  Degeeria  phmbea  seem,  for  thefint  time,  to  be  bronght 
ont  by  Dr.  Pigott's  more  accnrate  balance  of  positive  and 
négative  aberrations.  Bat  this  part  of  the  snbject  is  extensiye, 
and  mnst  be  left  for  farther  research  and  observations. 

It  is  proper  to  remark  that  Colonel  Woodward  bas  resolved 
the  19th  band  of  Nobert's  Unes  with  a  Fowell  and  Lealand's 
i^th  immersion.  He  is  the  only  observer  who  bas  sncceeded 
in  resolving  112688  lines  to  the  inch,  with  a  power  of  1000 
linear.  Bat  thèse  lines  présent  the  same  appearance  as  lines 
drawn  abont  112  to  the  inch  wonld  afford  at  a  distance  of 
10  inches,  to  the  ordinary  sight, — which  are  evidently  exceed- 
ingly  close  for  numération.  Ko  other  powers  in  Colonel  Wood- 
wûrd's  possession  conld  résolve  this  19th  band,  and  this  is  a 
strong  fact  in  favonr  of  the  immersion  System.  Bat  even  hère 
diffiraction  lines  are  mnltiplied,  and  the  divisibility  of  the  lines 
is  a  fonction  of  the  breadth  of  the  groove  ploaghed  in  the 
glass — the  depth  to  which  it  is  ont — ^the  sectional  shape  of  the 
groove  itself — and  the  direction  and  character  of  the  illamina- 
tion employed.  Ail  thèse  variable  conditions  in  some  measnre 
detract  from  the  fixed  vaine  of  this  test.  It  oaght  to  dépend 
npon  the  nniformity  of  standard  conditions.  The  Acus,  as 
shown  by  Mr.  Powell,  is  a  sharper  and  safer  test. — Anniversary 
Addrese  to  the  Moyal  Microscopical  Society,  in  Monthhf  MicrO" 
scopical  Journal  for  March. 


AMBBOSINE,  A  NEW  OBGANIC  MINERAL 

SUBSTANCE. 

BT  CHABLES  U.  SBEFAXD,  SEK.,  OF  CHABLESTOV,  U.S. 

IN  irregnlar  oval-shaped  mass  of  a  minerai,  closely 
resembling  amber,  bas  been  bronght  to  my  notice  by 
Major  Edward  WilHs»  of  this  city,  and  is  hère 
noticed  in  the  hope  that  an  additional  sapply  of  the 
same  carions  sabstance  may  be  obtained  by  onr  phosphatic 
explorers.  The  présent  mass  was  originally  of  the  size  of  a 
man's  fist.  It  is  of  a  yellowish  brown  colonr  extemally,  bat 
within  is  clove-brown.  It  breaks  with  abont  the  same  facility 
as  amber  ;  bas  a  conchoidal  fractare,  and  a  résinons  lustre.  It 
is  feebly  translacent.  Its  spécifie  gravity  is  bat  slightly  above 
that  of  water.  Indeed,  smiJl  fragments  of  it  when  thrown  into 
water  fioat  for  a  short  time,  nntil  they  part  with  adhering  air, 
when  they  slowly  descend  throngh  the  liqnid.  It  is  strongly 
electric  by  friction.  It  melts  into  a  dear,  yellowish  liqaid  at 
abont  460°  Fahr.,  thoagh  it  softens  at  a  mach  lower  temperatare. 
It  gives  off  considérable  snccinio  acid  long  before  it  melts. 
On  fosion  a  dense  yellow  oil  is  volatilized,  attended  with  an 
agreeable  balsamic  odoar,  wholly  unlike  that  from  the  resins  of 


onr  pines.  A  dark  brown,  non-volatile  floid  remains  behînd  so 
long  as  the  melting  beat  is  kept  np. 

As  it  differs  from  any  of  the  oxygenated  hydrocarbons  known, 
I  bave  called  it  Ambrosine — a  term  compounded  from  the  two 
words  amber  and  resin  ;  to  both  of  which  substances  it  bears  a 
resemblance.  It  is  very  combnstible,  baming  with  a  bright, 
yellowish  white  light,  a  pleasant  odonr,  and  withoat  leavîng  any 
Carbon,  or  even  the  slightest  ash  bdiind.  It  is  largely  soluble 
in  oil  of  tarpentine,  alcohol,  ether,  and  chloroform,  as  well  as 
in  a  solntîon  of  potash,  and  is  feebly  taken  up  by  the  strong 
acids  withont  safièring  décomposition. 

It  probably  originated  in  some  <^  the  coniferons  trees  that 
existed  daring  the  pleiocene  epoch  in  geology,  when  our  phos- 
phatic  formation  was  in  progress  of  déposition. — Bwral 
Carolinian. 

BIOGBAFBIOAL  SKETCH  OF  MB.  B.  D.  WALSH, 

THE  ENT0M0L0GI8T. 

lENJAMIN  DANN  WALSH  was  bom  in  Frome,  Wor- 
cestershire,  England,  on  the  21st  of  September,  1808, 
and  was  therefore  in  bis  sixty-second  year.  He  grada- 
ated  at  Trinity  CoU^e,  Cambridge,  and  bis  parents 
intended  that  he  shonld  enter  the  ministry  ;  bat  he  was  not 
theologically  disposed,  and  natarally  had  sach  a  strong  hatred 
of  hjrpoorisy  and  of  everything  that  had  the  semblance  of  wrong, 
that — jadging  from  what  he  bas  told  ns — ^the  inoonsistent 
condnot  of  some  of  the  coUegiates  who  were  stndying  for  the 
ministry,  in  ail  probability  prejadioed  him  against  the  Chnroh. 
At  ail  events  his  tastes  and  inclinations  were  of  an  entirély 
différent  character  from  those  which  are  neoessary  to  make  a 
minister  of  the  gospel.  We  can  leam  bat  litde,  even  from 
his  wife,  of  his  career  in  England,  bnt  we  know  that  he  there 
pnblished  a  balky  pamphlet  on  nniversity  reforme,  almost  ail 
the  suggestions  in  which  he  lived  to  see  practically  carried 
ont.  He  also  wrote  for  Blaekwood  and  other  English  periodieals» 
besides  newspaper  articles  withont  end,  and  in  1837  pnblished 
a  large  octavo  yolnme  in  London,  entitled  WaUVs  Oomeâies  of 
Aristopha/nee.  This  yolnme  is  in  many  respects  remarkable, 
embracing  as  it  docs  the  "  Acharians,"  the  "  Knights,"  and  the 
**  Clonds,"  translated  into  correspondiog  English  mètres.  There 
are  many  passages  in  this  work  illastrative  of  that  same  forable 
style  and  ntilitarian  logic  which  so  charaoterized  his  entomolo- 
gical  writings. 

This  work  was  to  bave  been  completed  in'three  volumes,  but, 
owing  to  some  difficulty  with  the  publishers,  we  believe  none 
but  this  one  volame  was  ever  issaed. 

Mr.  Walsh  married  in  England,  and  came  to  America  in 
1838.  AU  his  relatives  are  in  England,  and  he  bas  yet  livîng 
five  sisters  and  three  brothers.  Of  the  latter,  Thomas  Wm. 
Walsh,  M.D.,  stiU  résides  at  Woroester  ;  J.  H.  Walsh  ("  Stone- 
henge  ")  is  the  présent  éditer  of  the  London  Field,  and  the 
well-known  anthor  of  one  of  the  best  works  on  the  horse  in  the 
English  langnage;  while  the  third  brother,  F.  W.  Walsh,  is  a 
clergyman  and  schoolmaster. 

Upon  arriving  in  this  country  he  went  into  Henry  connty, 
in  Illinois,  and  parchased  a  farm  of  three  handred  acres,  near 
Cambridge,  the  connty  seat,  where  he  determined  to  retire  in 
great  part  from  the  world,  and  lead  the  lîfe  of  a  philosopher. 
He  soon  became  thoronghly  devoted  to  this  country,  and  never 
once  retarned  to  England  or  expressed  any  désire  to  do  so. 
He  remained  on  the  farm  for  upwards  of  thirteen  years,  leading 
a  very  secluded  life,  and  associating  but  little  with  his  neigh- 
bours,  from  the  fact  that  there  were  few,  if  any  of  them,  who 
were  his  eqnal  in  intellect,  or  could  appreciate  his  leamîng. 
Yet  he  was  thoronghly  Démocratie  in  lus  ideas,  and  had  no 
false  pride  whatever  :  he  did,  as  far  as  possible,  ail  his  own 
work,  even  to  making  his  own  shoes  and  mending  his  own 
harnesB.  Finally,  a  colony  of  Swedes  settied  in  his  neighbour* 
hood,  and,  by*  damming  np  the  water  at  Bishop  Hill,  produced 
so  much  miaema  in  the  vicinity,  that  very  much  sickness  pre- 
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▼ailed  there.  His  own  health  in  time  became  impaired,  and  at 
the  suggestion  of  M.  B.  Osborn,  of  Bock  Island,  he  removed  to 
that  city  in  1851,  and  entered  into  the  lamber  basiness.  He 
carried  on  this  business  abont  seven  years,  daring  which  he 
foand  time  to  pnblish  mnch  fugitive  matter  in  newspapers, 
principallj  on  political  topics,  always  affixing  his  signature,  and 
scorning  even  the  appearance  of  deceit. 

In  politics  he  was  a  Badical  Bepublican,  hating  ail  formsof 
slavery  and  oppression.  As  late  as  Grant's  campaign  he  was 
a  member  of  the  Tanner's  Club  of  Bock  leland  ;  and  we  shall 
never  forget  the  enjojable  hours  we  spent  with  him  at  some  of 
the  meetings  of  the  Club,  where  one  forgot  his  real  âge  in  con- 
templating  his  nnusual  good  spirits,  activitj,  and  vigour.  In 
1858  he  suspected  that  the  City  Coundl  was  cheating  the  citj, 
and  though  no  politician,  he  ran  for  alderman  for  the  express 
pnrpose  of  getting  at  the  books,  and  of  thns  being  enabled  to 
iuTestigate  the  matter  and  pnblish  the  facts.  Snch  a  course 
natnrally  made  him  many  enemies,  and  he  was  waylaid  and  his 
life  threatened  ;  but  he  sncceeded  in  getting  elected,  and  afUr 
ezposing  the  frauds,  and  thns  accomplishing  his  pnrpose,  he 
resigned.  In  the  same  year  he  retired  Arom  the  lumber  busi- 
ness with  something  of  a  competency,  and  built  a  row  of  build- 
ings on  Orléans  and  Exchange-streets,  known  as  ''Walsh's-row." 

XJp  to  this  time,  though  he  had  formerly  made  a  small  col- 
lection of  insecte  in  England,  he  had  psid  no  attention  to 
entomology  in  this  country.  But  as  soon  as  the  buildings 
were  erected,  he  devoted  himself  entirely  to  this,  his  favourite 
science.  Thns  his  entomological  career  datée  baok  scaroely  a 
dozen  years,  but  how  faithfully  and  persereringly  he  laboured, 
the  record  of  those  years  abundantly  testifies.  The  first  pub- 
lished  account  that  we  can  find  of  Mr.  Walsh  as  an  entomo- 
logist  is  in  the  report  of  a  lecture  which  he  delirered  before  the 
Illinois  State  Horticultural  Society  at  the  Bloomington  Gon- 
yention,  in  January,  1860.  He  there  spoke  extempore  for  two 
hours,  displaying  that  rare  faculty  which  he  possessed  of  com- 
municating  his  ideas  in  such  a  manner  as  to  please  and  hold 
the  popular  ear.  The  reporter  of  this  lectore,  whom  we  take 
to  be  Mr.  0.  D.  Bragdon,  at  the  présent  time  one  of  the  editors 
of  Moore*8  Euraî  New  Yorkêr,  statee  that  he  became  so  in- 
tensely  interested,  that  his  hand  refused  to  move  his  pencil. 
After  this  time  he  became  a  regnlar  contributor  to  the  Prairie 
Former,  of  Chicago,  Lis.,  and  also  wrote  for  a  few  other  agri- 
cultural  jonrnals,  such  as  the  lîlinois  Former  of  Springfield» 
Ills.,  the  Valley  Farmer  of  St.  Louis,  Mo.,  &o.,  his  aim 
throughout  being  to  rouse  the  agriculturists  to  a  sensé  of  the 
immense  losses  they  sustain  from  tfae  déprédations  of  injurions 
insecte,  and  to  impress  upon  them  the  neoessity  of  a  more 
gênerai  knowledge  of  the  habits  of  thèse  little  foes.  From  1802 
to  1866  we  find  about  a  dozen  scientific  i>apera  from  his  pro- 
lifio  pen,  scattered  throngh  the  Proceedings  ofthe  Boston  Soeieiy 
of  Naivral  Hietory,  and  throngh  those  of  the  Philadelphia 
Entomological  Society.  Thèse  papers  are  ail  oharacterized  by 
great  fireshness,  originality,  and  accuracy,  and  they  will  for 
ever  redonnd  to  his  hononr,  and  in  our  minds  will  be  more  and 
more  appreciated  as  the  true  workings  of  Nature  are  better 
nnderstood.  Mr.  Walsh  was  a  school-mate  with  Darwin,  and, 
though  he  took  up  the  latter's  work  on  the  Ori^  of  Sj^edea 
with  great  préjudices  against  the  development  hypothesis,  yet 
he  became  a  ÛLorough  couvert  to  Darwinism  afler  he  had  once 
■tudied  it.  Throughout  thèse  papers  he  consequently  brings 
forward  a  great  number  of  facte  in  support  of  this  theory,  and 
his  remarks  on  Phytophagio  Yarieties  and  Phytophagic  Species 
bear  directly  on  this  snbjeot  and  hâve  done  mnch  to  help  us  to 
a  dear  nnderstanding  of  the  term  *'  species." 

In  October,  1865,  the  Entomological  Society  of  Phihidelphia 
oommenoed  the  publication  of  a  monthly  bulletin  entiUed  the 
PracHeal  Snlomologisi,  This  little  journal  was  edited  by  the 
publication  oommittee  of  the  soeiety,  consisting  of  £.  T. 
Oresson,  Ang.  B.  Grote,  and  J.  W.  McAUister.  Yery  soon, 
liowerer,  Mr.  Walsh  was  added  to  the  liât,  as  assooiate  editor 
ùtm  the  West»  and  he  finally  became  sole  editor  of  the  second 


volume,  the  publication  being  discontinued  in  September,  1867. 
So  well  had  he  succeeded  in  opening  the  eyes  of  the  people  of 
his  own  State  to  the  vast  importance  of  économie  entomology 
that  the  State  Hortîculturad  Society  at  last  petitioned  the 
Législature  to  appoint  a  State  entomologist»  and  accordingly  at 
the  biennial  session  of  1866-7  a  Bill  was  passed  authorizing 
the  appointment  of  such  an  officer  with  a  salary  of  $2,000  per 
annum,  the  appointment  being  vested  in  the  Govemor,  by  and 
with  the  conseni  of  the  Senate.  At  the  spécial  session  held  in 
June,  1867,  the  Grovernor  sent  in,  on  the  11  th  of  that  month, 
the  name  of  Mr.  Walsh  for  confirmation,  but  the  Senate  post- 
poned  ail  action  upon  it  till  the  next  regnlar  biennial  session 
in  the  winter  of  1868-9.  Mr.  Walsh,  however,  at  the  earnest 
solicitation  of  many  of  the  lèading  agriculturists  and  horti- 
culturists  of  the  State,  went  on  and  discharged  the  duties  of 
the  office,  and  trusted  to  the  future  liberality  of  the  Législa- 
ture to  reimburse  him  for  his  work.  As  Acting  State  En- 
tomologist  he  isened  his  First  Annuàl  Beport  for  1867,  which 
waapubfished  as  an  appendiz  to  the  State  HorticuUuràl  Trams- 
actions  for  that  year. 

In   September,   1868,  in    conjnnction  with   the  writer,  he 
started  the  American  Entomologist, — American  Entonwlogist, 


mSECT  EMBBYOGENY. 


IB  years  ago  the  entomological  world  was  much 
interested  in  the  discovery  of  the  phenomenon  of 
parthenogenesis  in  the  larva  of  a  gnat  (Oeddomyia). 
The  particulars  are  given  in  Dr.  Fripps's  paper  in 
the  Popular  Science  Beoiew  for  April,  1867.  They  are  very 
curions.  It  bas  not  hitherto  been  surmised  that  the  larva  of 
Aphrophora  spuifumo»  the  Cnekoo-spit,  afibrds  another  in- 
stance. The  Baron  De  Gker,  the  great  Swedish  natnralist, 
noticed  that  the  female  Frog-ho|^>er8  (so  the  perfect  insecte  are 
called)  beoome  so  gravid  in  September  that  they  can  scarcely 
fly.  The  eggs  oould  not  wéll  cause  this  inconvénient  gravity, 
becanse  they  are  deposited  at  a  mnch  later  season — in  England 
certainly,  and  probahly  in  Sweden  also.  The  eggs  do  not 
seem  to  encumber  the  inseet,  aooording  to  my  observation, 
even  in  December,  immediately  before  their  déposition.  We 
may,  therefore,  suppose  De.GWr's  observation  to  hâve  ap- 
plieid  to  females  about  to  become  viviparous  ;  though  he  does 
not  seem  to  hâve  suspected  it  That  it  might  hâve  been  so,  is 
rendered  certain  by  the  occurrence  of  an  embryo  within  the 
abdomen  of  a  larva  taken  in  my  garden,  and  now  in  my  cabinet. 
The  daws,  eyes,  proboscîs,  and  antennœ  are  to  be  clearly  dis- 
tinguishedy  and  even  the  lenses  of  the  eyes  when  oonsiderably 
magnified.  The  antennae  appear  of  an  nnusual  size  ;  but  they 
comprise  only  the  normal  parts,  and  are  obviously  immature. 
The  mother  larva  in  this  example  is  about  three  parts  grown 
to  maturity  ;  the  wing-cases  being  stiU  incomplète  beneath  the 
onter  skin. 

This  discovery — ^for  such  it  is  presumed  to  be — may,  it  is 
hoped,  in  some  degree  condone  for  any  mistakes  in  my  first 
paper  on  this  inseot,  Science'Oossip,  1868,  p.  168.  Doubtiess 
the  larva  does  change  its  skin  repeatedly,  like  other  larvse, 
though  I  hâve  argued  on  the  oontrary  supposition.  Tho 
changes,  however,  may  take  place  at  such  long  intervais  that 
my  inference  may  not  be  whoUy  damaged.  It  may  now  be 
lefb  to  entomologiste  and  physiologists  to  pursue  this  new  fact, 
unexpectedly  started  upon  a  well-beaten  field. — Sdence-Oossip. 


Spontaneous  Combustion. — L'UwUm  Médicale  of  Febmaiy  15 
oontains  an  article  from  the  pen  of  Dr.  Bertholle,  whsnîn  foU 
détails  are  given  of  a  oase  of  apontaneoiis  oombnstioii.  The  sabjeot 
of  it  was  a  womaa,  thûr^-seven  yaan  old,  who  was  addioted  to 
alooholio  drinks.  She  was  f  onnd  in  her  zoom  with  the  visoeca  aad 
some  of  the  limbs  oonsiuned,  the  hair  and  olothes  having  esoaped. 
The  very  minute  desoription  of  the  state  in  whioh  tbe  deoeased  waa 
foond  shows  that  ignition  could  not  hâve  been  oommnnioated  from 
withoat,  and,  to  ail  appearaaoe,  thia  is  an  additlonal  case  to  those 
^  alzeady  vpon  record. — Laneet* 
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THE  CAVE  OP  BBUNIQUBL. 


THE  CAVE  OF  BBUNIQUEL. 

i  hne  certam  proof  that  primitîre  races  dnring  tbîs 
periodliTedexclaaiTeljinaatnraJcaTeTiis.tbonghthej 
w  liow  to  form  more  eonvenient  abodea  nnder 
large  rooks.  There  bava  b«eii  diBOOTered  in  Tarions 
parts  of  Franoe,  and  particularlj  in  Piîrigord,  nameroDS  un- 
roofsd  hnman  habitAtionB.  Thèse  are  simple  abodes,  sitaated 
nnâer  great  escarpmeDts  and  protected  from  the  iaclemency  of 
the  weather  bj  more  or  less  comiderabls  projectioni  of  Todke, 
forming  a  sort  of  roof.  Tbey  bave  giren  b>  tbese  abodea  of 
primitiTe  man  the  name  of  tÂrit  eoiis  roehee.  It  is  g^erallj  at 


the  bottom  of  vallejs,  in  the  proiimity  of  «aterooones,  that 
thèse  rnstio  ratreate  are  ta  be  met.  Thej  contain,  like  the 
oaferns,  deporita  ybtj  ricb  in  bones  of  mammala,  birda,  and 
fisbes,  and  aUo  axes  and  ntensila  of  fliat,  bon^  and  horn. 
Traces  of  fîree  are  also  to  be  foand  there.  The  most  remark- 
able  of  thèse  abodea  pecnliar  to  the  reindcer  period  bas  be«i 
diaooTered  at  Brnoiqnel,  in  the  department  of  Tam-et-Qaronne, 
not  far  from  Montânbon.  On  the  left  bank  of  the  Areyron, 
nnder  the  ahelter  of  the  alope  of  one  of  the  highest  rocks  of 
Bruniqnel,  in  the  prodmity  of  a  oastle  whose  piotaresqne  rnioa 
are  still  litaated  on  those  steep  creata,  a  fire  of  prehiatorîc 
times  wa>  disoorered  in  1866,  which  givea  the  moat  complet» 
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idea  of  the  àbria  soua  roches  of  the  people  of  the  reindeer 
period.  Thîs  rock,  known  nnder  tbe  name  of  **  Montastrnc  '' 
bas  a  height  of  30  mctrea,  and  its  slope  attaîns  a 
length  of  from  14  io  15  mètres.  It  covers  a  space  of 
250  square  mètres.  It  was  there  that  M.  Y.  Brun,  Dircctor 
of  tbe  Mnseum  of  Natural  History  of  Montanban,  collected  a 
namber  of  objects,  tbe  stadj  of  wbicb  bas  tbrown  so  mucb 
L'gbt  on  tbe  period  of  primitive  man.  Tbe  pbotograpbîc 
sketcbes  wbicb  M.  Y.  Bran  bas  sent  us  bave  enabled  us  to 
prépare  tbe  illustration  on  p.  246. — L'Homme  Pnmitif,  par 
M.  Louis  Figuier. 


REVIEWS   OF  BOOKS. 

The  Cell'doctrine  :  its  History  and  Présent  State,  For  the 
Use  of  Students  in  Medicine  and  Dentistry.  Also  a  copions 
Bibliography  of  the  8u^)ject,  By  James  Tyson,  M.D.,  Lec- 
turer  on  Microscopy  in  tbe  University  of  Fennsylvania. 
Pbiladelpbia  i  Lindsay  &  Blakiston.     1870. 

IT  is  a  carions  fact  in  tbe  history  of  biological  doctrine  tbat, 
great  as  bas  been  tbe  advance  made  in  tbe  optical  per- 
fection of  tbe  microscope — an  advance  wbicb  bas  reacbed  even 
tbeoretîcal  poesibilities — our  knowledge  of  tbe  processes  by 
wbicb  tbe  structureless  becomes  tbe  structure  is  as  unsatisfac- 
tory  as  it  was  before  tbe  time  when  Caspar  Friedrich  Wolf,  in 
1759,  wrote  bis  splendid  Theoria  generationis,  Much  as  bas 
been  done — and  nearly  ail  tbe  great  histologists  of  tbe  last 
hundred  years  bave  approached  tbe  subject — to  enligbten  us 
as  to  tbe  mode  of  formation  of  tbe  animal  and  vege- 
table  tissues,  we  cannot  deny  that  we  are,  even  now,  in 
aJmost  Boeotîan  darkness  as  to  the  nature  of  the  phenomenon 
«alled  cell-formation.  In  tbe  early  phase  of  most  animal 
tissues  we  find  a  mass  of  matter  gelatinous  in  appearance,  but 
absolutely  devoid  of  structure,  save  for  tbe  présence  of  a 
number  of  eztremely  minute  granules.  Later  on  in  tbe  life 
of  many  of  thèse  tissues  we  find  not  a  simple  structureless 
substance,  but  a  oongerioa  of  minute  veaicular-lookiDg  bodies, 
separated  from  each  other  by  an  intervening  translucent  ma- 
terial,  înclosed  as  it  were  in  little  envelopes  of  their  own,  and 
inclnding  wîthin  tbem  one  or  more  smaller  and  more  solid- 
looking  partioles.  To  tbe  arrangements  of  parts  thus  seen 
spécial  names  bave  been  given.  Tbe  vesicles  are  termed  celle, 
their  envelopes  eell  toaUs,  their  contained  corpusdes  ntLclei  or 
nudeoli,  and  the  matter  wbicb  at  once  séparâtes  tbem  and 
hinds  tbem  togetber  the  intercellular  svhsUmce, 

Tbe  tendency  of  the  philosophie  mind  to  speculate  on  causes 
and  results  bas  not  been  absent  in  the  case  of  the  bistologist. 
Hence,  we  find  that  during  tbe  last  hundred  years  bosts  of 
théories  bave  been  put  forward  to  account  for  the  cells  and 
nuclei  already  described,  and  we  shall  not  be  going  too  far  if 
we  assert  that  the  most  of  thèse  spéculations  bave  been  purely 
gratuitous.  Not  only  bave  few  observers  tried  to  watch  the 
'Changes  of  development,  but  most  of  tbem  bave  constructed 
the  doctrine  first,  and  bave  tried,  as  our  Transatlantic  friends 
would  say,  to  "lick  it  into  shape"  afberwards.  We  are  sorry 
to  think  that,  important  as  is  tbe  history  of  the  attempts 
made  to  explain  coU-life,  very  few  of  our  modem  writers  are 
acquainted  even  with  its  outlines.  Tbe  task,  tberefore,  wbicb 
Professer  Tyson  set  himself  was  one  of  great  difficolty  and 
of  no  less  usefulness,  and  we  may  say  at  the  outset  that  it 
lias  been  very  successfully  discharged. 

Dr.  Tyson,  in  a  volume  turned  ont  as  American  publisbers 
know  how,  bas  given  us  a  succinct  and  very  accurate  historical 
statement  of  the  théories  framed  from  time  to  time  to  account 
for  and  explain  tbe  process  of  cell-development.  After  a  few 
preliminary  remarks,  in  wbicb  be  sketcbes  ont  tbe  attempts 
made  before  the  mémorable  works  of  Schwann  and  Schleiden 
«ppeared,  he  tben  describes  in  succession,  and  in  very  clear 


lauguage,  the  théories  of  the  latter,  and  those  of  Henle, 
Goodsir,  Huxley,  Bennett,  Todd  and  Bowman,  Yirchow, 
Dujardin,  Beale,  Bobin,  and  Pouchet.  Having  analyzed  and 
critically  examined  ail  thèse,  he  tben  gives  bis  own  views,  and 
finally  concludes  bis  volume  with  a  most  copions  bibliography 
of  the  whole  department. 

We  are  very  well  pleased  with  the  author's  treatment  of  bis 
subject.  There  is  a  fine  bonesty  about  the  way  in  which  he 
states  the  views  even  of  tbose.  to  wbose  théories  be  is  opposed, 
and  we  note  tbat  in  some  cases  he  bas  been  at  great  pains 
to  do  justice  to  certain  observers.  Indeed,  it  is  with  some 
little  shame  for  our  own  writers  of  pbysiological  works  that 
we  find  Dr.  Tyson  the  first  to  give  a  fair  and  tolerably  full 
account  of  Professer  Huxley's  admirable  essay  in  the  Medico- 
Chirurgical  Beview  for  1853 — a  paper  which  we  believe  to  be 
the  most  candid  and  philosophical  exposition  of  our  exact 
knowledge  of  cell-growth  which  bas  ever  been  written.  The 
illustrations  to  Dr.  Tyson's  work  are  not  numerous,  but 
they  are  to  the  point,  and  are  not  simply  given  for  pictorial 
effect. 

Of  the  view  which  the  author  holds  be  himself  says  that  bis 
theory  is  pretty  much  that  of  Dr.  BeaJe.  We  think  differently. 
It  seems  to  us  that  Dr.  Tyson's  ideas  approach  tbose  of 
Professer  Huxley  very  mucb  doser  than  they  do  those  of  Dr. 
Beale.  Dr.  Beale  says — and  we  hope  he  will  correct  us  if  we  mis- 
represent  him — tissues  consist  of  two  parts,  germinal  or  growing 
matter,  which  corresponds  to  tbe  nucleus,  and  formed  or  dead 
matter,  wbicb  is  represented  by  the  cell-wall  and  intercellular  sub- 
stance. Professer  Huxley  (1853)  regards  tbe  tissues  as  made  up 
of  endoplasts  (the  nudei)  and  periplast  (the  primordial  utricle 
of  Yen  Mehl,  the  cell-wall,  and  the  intercellular  substance).  He 
dénies  that  the  nucleus  is  the  organizing  centre  from  wbicb  the 
so-called  vital  processes  of  growth  originate.  Admitting  that 
tbe  nucleus  grows  and  sub-divides,  he  sees  in  it  nothing  more 
tban  this.  It  is  tbe  periplast  wbicb  undergoes  those  changes 
of  difierentiation,  cbemical  and  morpbological,  which  ferm  the 
adult  tissue.  It  will  be  thus  seen  that  while  both  Huxley  and 
Beale  discard  the  old  doclrine  tbat  tbe  cell  is  a  sort  of  organic 
entity,  the  fermer  regards  the  intercellular  substance  and 
cell-wall  as  being  full  of  life  and  susceptible  of  ail  those  changes 
of  form  wbicb  characterize  life,  while  the  latter  regards  thesame 
part  as  dead  or  formed,  and  incapable  of  vital  precesses. 

Now  Dr.  Tyson,  who  tbinks  that  he  holds  nearly  in  their 
entirety  the  views  of  Dr.  Beale,  really  adopte  a  view  which  is 
fundamentally  différent,  for  while  Dr.  Beale,  as  we  hâve  said, 
dénies  the  vitality  of  the  cell-wall  and  formed  matter,  Dr. 
Tyson  says,  of  this  formed  matter  that  : — 

*'  It  is  exceedingly  important,  and  as  essential  indeed  to  the  fmic- . 
tions  of  the  eoosomy  as  the  germinal  matter.  It  is,  in  fact,  the 
portion  of  the  cell  in  which  alone  fnnction  résides,  since  it  is  to  the 
formed  material  of  the  mosole  cell  that  we  owe  the  property  of  oon- 
tractility,  to  the  formed  material  of  the  nervons  dément  that  we  are 
indebted  for  nenrility,  and  to  the  formed  matter  of  the  epithelial  oeU 

that  we  owe  its  proteotive  qoalities Henoe  we  wonld  not, 

in  every  instance,  speak  of  the  formed  matetial  as  dead  wheie  it  is  the 
seat  of  so  many  important  vital  endowments  as  in  nerve  and 
mnsde." 

Tbe  only  point  of  agreement  between  Dr.  Beale  and  Dr. 
Tyson  consists,  then,  in  the  belief  that  tbe  cell-wall  and  the 
intercellular  substance  both  resuit  from  certain  métamorphoses 
of  tbe  grannlar  matter  which  constitutes  the  nndeos  of  the 
cell.  In  this  both  differ  from  Professer  Huxley.  For  oar- 
selves,  we  quite  agrée  with  Dr.  Tyson  in  believing  that  tbe 
cell-wall  or  fibre,  or  intercdlnlar  substance,  cannot  be  re- 
garded  as  dead,  or  even  vitally  dead — for  we  believe  that 
Dr.  Beale  makes  a  distinction  between  vital  and  chemico- 
physical  death, — so  long  as  it  is  tbe  seat  of  those  vibrations 
wbicb  are  expressed  to  our  sensés  in  muscular  and  nervous 
phenemena  ;  and  we  are  glad  to  find  that  one  of  Dr.  Beale's 
most  able  disciples  disagrees  with  bis  master  on  this  point. 
But  we  would  ask  Dr.  Tyson  wbat  bis  conception  is  of  the 
nature  of  tbe  vital  precesses  which  go  on  in  "  formed  matter," 
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if  he  dénies  to  tbÎB  matter  the  power  of  "  growth  "  P  It  ap- 
peara  to  us  that  phenomena  like  those  displayed  by  nerre 
are  snch  as  to  implj  a  most  extensive  and  rapid  destruction 
of  tissne;  and  if  so,  how  is  this  loss  repaired  P  Sorely,  neither 
Dr.  Beale  nor  Dr.  Tyson  wonld  hare  ns  belieye  Uiat  the 
proportion  of  so-called  "germinal  matter''  in  the  adalt 
tissnes  is  adeqoate  to  snch  grave  reconstniction  of  parts  as  is 
momentarily  and  honrly  going  on  in  the  body  P  We  still  want 
some  satisfactory  explanation  of  thèse  points  ;  and  till  we  re- 
ceire  it  we  prefer  to  cling  to  Wolf  and  Hnxley's  generalization, 
which  is  really  nothing  more  than  an  expression  of  the  facts 
so  far  as  we  are  at  présent  acquainted  with  them. 

We  commend  onr  yonng  and  enterprising  microscopists  to 
the  stndy  of  this  problem,  so  franght  with  importance  to  physio- 
logy,  and  we  think  that  in  commencing  they  cannot  better 
prépare  their  minds  for  their  researches  than  by  carefoUy  stndy- 
ing  Dr.  Tyson's  most  Taloable  treatise. 
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CORRESPONDENCE. 


It  îa  dûtinotlj  to  be  bone  îu  xund  thAl  we  do  not,  by  isMrtiBg  ItUtm,  eoaTf y 
any  opinion  faTOHimble  to  their  contenta.  Vfé  open  onr  coIobum  to  ail,  withoat 
leaninc  to  nny  }  nnd  thm  mipply  a  cktennel  for  tbe  pubûofttion  of  opinione  of 
nllahedee. 

Vo  notice  wheterer  will  be  teken  of  enonymona  oomainnieetioni. 

We  cnnnot  «aderteke  to  retnm  rejected  eommimiffatione. 


BXPLT  TO  FfiANXIiAlID  AND  DuPPA'S  NOTS  ON  "  ThS  SDCCXSSIYS 

Action  of  Sodium  akd  Iodidx  or  Ethyl  om  Acetic  Ethbb." 
— Fnnn  Pnonssos  J.  AuniD  Wankltn,  F.CS. 

SiB, — Dr.  Frsnkland  can  hsrdly  be  said  to  hare  been  yecy  fortnnate 
in  the  communication  recently  made  to  the  Boyal  Society  in  his  own 
name  and  that  of  Mr.  Duppa. 

The  theory  by  whioh  he  tried  to  account  for  the  non-prodnction  of 
hydrogen  in  my  expérimente — yiz.,  that  this  gas  was  suppressed  by 
high  pressure — ^fails  in  its  object,  for  the  reason  that  I  nerer  woiked 
at  high  pressure,  and  that  in  some  of  the  most  dedsiTS  cases  I  woorked 
at  no  pressure  whatscever. 

The  account  which  Dr.  Frankland  givee  of  my  expérimente  is  not 
very  accurate  ;  there  is  one  very  curions  mistake  in  it,  and  a  number 
of  curions  omissions,  and  I  shoidd  recommend  the  consultation  of  the 
original  memoirs  to  such  persons  as  may  be  deeirous  of  knowing  what 
bas  been  really  donc. 

In  Dr.  FranUand's  account  of  his  and  his  coUeague's  expérimental 
proceedings,  it  is  àmnsing  to  note  how  profuse  he  is  in  his  déclarations 
of  the  purity  of  his  acetic  ether,  and  how  very  certain  it  is  that  the 
ether  contained  a  quantity  of  aloohoL 

Beferring  to  the  memoir  in  the  Philosophical  Transaeiûyns  for 
1866,  it  will  be  found  that  the  only  proof  of  the  purity  of  the  acetic 
ether  nsed  in  the  great  research  was  that  its  Taponr-density  was  2*9, 
whioh,  instead  of  being  the  Tapour-density  of  pure  acetic  ether,  is  the 
Ti^>our-density  of  a  mixture  of  95  parts  by  weight  of  acetic  ether, 
and  5  parts  of  alcohol.  The  method  by  whioh  he  describes  himwelf 
as  having  now  insured  that  his  acetic  ether  shall  be  devoid  of  alcohol» 
is  still  more  wonderf  ul.  It  oonsists  in  prolonged  digestion  with,  and 
distillation  ftom,  Bodium-amalgam.  The  eifect  of  soeh  a  course  of 
ireatment  is  to  charge  aoetio  ether  with  a  certsin  proportion  of 
alcohol.  In  an  experiment  of  my  own,  published  about  a  year  ago,  I 
found  that  repeated  distillation  of  acetic  ether,  from  strips  of  sodium, 
fornished  an  ether  contaminated  with  15  per  cent,  of  alcohoL  The 
effect  of  sodium-amslgam  must  be  of  a  similar  kind,  only  less  in  degree. 
I  may  hère  suggest  that  by  the  perserering  employment  of  this 
exquisite  method  of  purification,  Tcry  important  rerâlts  might  be 
arriyed  at,  as  for  instance,  that  the  purer  the  acetic  ether,  the  greater 
the  derelopment  of  hydrogen,  and  the  still  more  interesting  one,  that 
alcohol  suppresses  the  development  of  the  gas  (being  in  this  respect 
like  high  pressure).  Doubtless  Frankland  and  his  eminent  ooUeagne 
hare  some  such  faot  in  store  for  me  shon\d  I  persist  in  makittg  a  f nss 
about  the  possible  présence  of  alcohol  in  their  ethen. 

I  agrée  with  Dr.  F.  that  his  method  of  operating  di£Eers  essenttally 
from  mine.  As  he  says,  he  digested  large  quantities  of  acetic  ether 
and  sodium  for  seTcral  days,  and  at  températures  whioh  rose  to 
130"  C.  By  this  modification  of  the  method  he  insured  the  formation 
of  a  large  quantity  of  alcohol  as  a  secondary  produet,  and  was  thereby 
enabled  to  report  *'  torrents  of  hydrogen,"  and  to  remedy  any  defects 
that  might  haye  been  prodnced  by  the  accidentai  préparation  of  too 
pure  a  spedmen  of  acetic  ether  in  the  first  instance. 


I  remaini  &o.. 


J.  Alvbbd  Wahxltn. 


Xtidk  0.  M70.J 
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TTNDXBOBOUin>  Tbkfsbatube. 

SiB, — I  heg  to  Bend  you  the  temperatui^  at  2  ft.  below  tlie  Bnrface 
in  mj  garden  thia  year,  and  also  laat  year  when  noted. 


1870. 

Feb.  lio5   89* 

6  40° 

7to9  41* 

10  40" 

11 sr 

12  38° 

18tol6 37° 

16  „  24 36° 


1869. 
Feb.  lto5    44° 


25 
28 


M 


27. 


37° 
38° 


8 


46' 


13 
15 
22 
23 
27 


47° 
46° 
46° 
45° 

44° 


HaveuU,  Maarch  4. 


YoniB  faithfnll j, 


C  J.  S. 


Thb  Hot  Spbïnos  ov  Botoxahana. 


SiB, — ^Toihenortli-eastof  Lake  Tanpo,  in  iheprovinoe  of  Aaoklandi 
New  Zealand,  UeB  Boiomahana,  a  lake  only  thrâe-quarters  of  a  mile 
in  lengih  and  a  qnarter  of  a  mile  in  breadtli,  yet  oontaining  points  of 
the  greatest  inteiest  and  beanty.  Springs  of  boiling  water  rise  in 
the  centre  and  along  the  banks,  neither  fiah  nor  shellfirii  oan  live  in  it, 
bnt  it  ia  a  fayonrite  resort  of  nnmerons  aqnatic  birds,  whioh  bnild 
theiz  nests  on  its  warm  banks  while  they  find  their  food  in  the  waters 
■and  swamps  of  the  cold  lake  Botomakariri. 

In  the  midst  of  Botomahana  stands  the  small  island  of  Puai.  It  is 
ib  mère  rook  12  ft.  high,  250  ft.  long,  and  nearly  100  ft.  wide.  Hère 
the  oontinnal  roaxing,  rnshing,  boiling  sonnd,  oombined  with  the 
intense  beat  of  the  gronnd  impresses  one  with  a  feeling  of  terror. 
Hot  water  babbles  up  eyerywhere,  and  wherever  a  hole  is  made  in  the 
gronnd  hot  steam  bnrsts  forth,  whioh  is  nsed  by  the  natives  for 
oooking  i)otatoe8  and  méat. 

The  spxîng  Te  Tarata  is  fonnd  at  the  north-eastem  end  of  the  lake, 
80  ft.  above  the  leyel,  within  a  orater  80  ft.  long  by  60  ft.  broad,  open 
towards  the  side  of  the  lake,  and  filled  np  to  the  brim  with  olear  boiling 
water,  which  issues  in  the  centre  seyeral  feet  higher,  looking  beanti- 
fnUy  bine  in  its  snow-white  incmsted  basin.  Enormons  clonds  of 
steam  are  reflected  in  the  bine  mirror,  and  the  température  of  the 
water,  while  probably  reaching  the  botUng  i)oint  in  the  centre,  is  only 
183*2*  Fahrenheit  near  the  rim  of  the  basin.  The  water  is  neither 
alkaline  nor  aoid,  it  has  a  slightly  sait  taste,  and  possesses  in  a  high 
degree  the  property  of  incrustation.  The  sédiment  consiste  of  sîlica, 
and  the  oy^ow  has  f  ormed  on  the  slope  of  the  hill  a  system  of  orystal 
terraoes,  whioh  appearing  almost  as  white  as  marble,  présent  a  sight 
impossible  to  describe.  It  is  as  if  a  cascade,  rnshing  oyer  steps,  had 
been  suddenly  arrested  and  transf  ormed  into  stone.  Each  of  thèse 
steps  has  a  small  eleyated  rim  from  whioh  hang  délicate  stalactites, 
and  hère  and  there  on  the  steps,  basins  filled  with  crystal  water  form 
natnnJ  baths,  which  may  be  seleoted  at  pleasure,  deep  or  shallow, 
large  or  small,  and  of  eyery  température,  those  nearest  the  source 
b«mg  the  wannest;  some  are  even  large  enough  to  swim  in  with 
comfort. 

A  path  from  Te  Tarata  leads  through  the  bush  to  the  great 
Ngahapu  spring.  This  basin  is  40  ft.  long  and  30  f  t.  broad,  and  the 
water  wîthîn  is  in  constant  agitation.  For  a  few  moments  it  may  be 
quiet  in  its  cauldron,  when  it  again  bubbles  up  and  is  thrown  from 
8  to  10  ft.  high,  a  foaming  surf  of  boiling  hot  waves  streaming  oyer 
the  iddes  of  the  basin.  The  thermometer  rises  in  thèse  springs  to 
208*4**.  Further  south,  and  dose  to  the  banks,  is  situated  the  Te 
Takapo  spring,  a  boiling  water  basin  10  ft.  in  diameter,  the  Geyser 
rising  to  a  height  of  30  to  40  ft.  Near  this  lies  a  hoUow  called 
Waikuia-panapa  (variable  water),  at  the  approach  of  which  there  is 
danger  of  sinldng  in  the  boiling  mud.  The  cavity  itself  appears  like 
the  orater  of  a  volcaao  ;  the  walls,  bare  of  végétation,  are  rent  in 
pièces,  while  tongues  of  rock  of  white,  red,  and  bine  clay,  rising  up 
like  spectres,  threaten  every  moment  to  fall.  The  bottom  is  formed 
of  fine  mud,  and  silicious  stalactites  of  every  form  and  variety  lie 
àbout,  like  pièces  of  ice  after  the  breaking  up  of  a  frozen  stream. 
Hère  is  a  deep  pool  filled  with  bubbling  mud,  there  a  cauldron  full  of 
boiling  water,  near  it  a  dreadful  hole  whioh^  with  a  hissing  noise, 
ejeots  a  oolumn  of  steam  ;  further  on  small  mud  hills,  from  2  to  5  f  t. 
in  height,  which,  with  a  dnll  noise,  throw  the  boiling  mud  from  their 
craters  like  miniature  voloanoes.  In  thebaok  gronnd  is  situated  a 
green  lake  named  Botopunamu,  an  extinct  spring. 

Lying  pioturesquely  among  rocks  and  bush,  on  the  north  aide  of  the 
cavity,  is  the  spring  Bua  Kiwi  (Kiwi  hole).  It  is  an  oblong  basin  of 
16  ft.  in  length,  flUed  with  clear  simmering  water.  The  banks  hore 
assume  a  steep  and  rocky  charaoter,  hot  springs  bubbling  ont  of  them 
below  the  surface  of  the  water.  Not  far  off  is  the  intermittent  spring 
Koingo  (the  sighing),  the  émission  of  water  only  taking  place  from 


three  to  four  times  a  day,.aiid  altemating  with  the  neighbouring 
Whatapaho. 

In  the  flats  are  several  cold-water  lakies,  and  in  the  baokgroand 
rises  a  mountain.  Te  Bangi  Pakam  (broken  heavens),  on  the  west  side 
of  which  there  streams  a  mighty  soLfatara  rioh  in  sulphur. 

On  the  western  bank  the  great  terrace  spring  Otuka  Pnarengi, 
(doudy  atmosphère)  forms  the  oounterpart  of  Te  Tarata.  The 
stalactite  steps  reaoh  to  the  lake,  and  one  aaoenda  as  on  a  marble  stair- 
case  deoorated  on  both  sides  with  green  shrubs.  Thèse  terraoes  are 
more  délicate  than  the  Te  Tarata,  and  of  a  beautiful  pink  hue,  whioh 
adds  a  peculiar  charm  to  this  wonderful  formation.  The  batiin  is  40 
to  50  ft.  in  diameter,  and  appears  a  oalm,  bine,  steaming,  bnt  riot 
boiling  mirror  of  water.  On  the  northem  side,  at  the  f oot  of  the  ter- 
races,  is  the  solfatara  Whaka-taratara,  a  sulphur-pool  in  the  truo 
sensé  of  the  word,  from  whioh  a  hot  mnddy  streûn  mns  into  the 
lake. 

There  are  about  25  large  hot  springs  and  a  number  of  smaller  ones 
at  Botomahana,  whioh  ia  only  one  point  of  a  rent  above  150  miles 
long,  and  17  wide  between  the  voloano  Tongariro,  and  sulphnreous 
and  steam-enveloped  White  Island. 

Thèse  thermal  springs  hâve  pioved  most  efficient  in  cniing  diseases 
of  the  sldn  and  rheumatÛBm. 

I  remain,  &c.,  A.  B.* 


Meteoboloot  of  Febbuaby,  1870. — FromT,  B.  Falknbb. 

SiB, — ^I  beg  to  send  you  a  few  particulars  of  the  weather  of  last 
month,  aooording  to  observations  condaoted  by  myself  in  this  midland 
neighbourhood.  The  oiroumstances  of  atmospherio  température  and 
moisture  refer  to  a  stratum  of  air  4ft.  from  the  gronnd.  The  barometer 
is  335  ft.  above  sea-level.  The  "  solar"  thermometer  has  its  bulb 
blackened  and  incloaed  in  a  vaouum  glass  ohamber  ;  it  is  nsed  to 
indioate  the  power  of  the  sun's  rays.  The  "  radiation"  thermometer 
indicates  the  lowest  température  to  which  unsheltered  végétation, 
near  the  earth's  surface,  is  expoeed  at  night. 

GSNBBAIi  BeSULTS. 

Mean  maximum  température  of  air 41*5* 

Mean  minimum  température  of  air     29*1** 

Mean  dinmal  range  of  température  of  air    12*4^ 

Ghreatest  range  of  température  of  air  in  24  hours,  on  the  lOth      26*7* 

Least  range  of  température  of  air  in  24  hours,  on  the  8th 3*3° 

Highest  température  of  air,  on  the  28th   57*4° 

Lowest  température  of  air,  on  the  lOth 11*4° 

Total  range  of  température  of  air 46*0° 

Mean  température  of  air 35*3° 

Mean  température  of  dew-point 31-6** 

Highest  9  a.m.  reading  of  the  dew-point,  on  the  28th 460** 

Lowest  9  a.m.  reading  of  the  dew-point,  on  the  lOth 130* 

Total  range  of  the  9  aju.  reading  of  the  dew-point 33*0° 

Highest  reading  of  "  solsr  "  thermometer,  on  the  15th  94*0° 

Lowest  reading  of  radiation  thermometer,  on  the  llth  2*0° 

Lovoeit  maximum  température  of  the  air  dnring  24  hours,  on 

the  13th 30-7' 

HigJiest  minimum  température  of  the  air  dnring  24  hours,  on 

the  3rd 41*7' 

Mean  humidity  of  the  air    *86 

Mean  weight  of  water  in  a  cubic  f  oot  of  air 2*1  grs. 

Mean  height  of  the  barometer 29*553  in. 

Highest  9  a.m.  reading  of  the  barometer,  on  the  12th  301 20  in. 

Lowest  9  a.m.  reading  of  the  barometer,  on  the  24th    29*060  in. 

Observed  range  of  the  barometer    1*060  in. 

Bainfall  1*370  in. 

Kumber  of  days  that  were  frosty  at  9  a.m 8 

Kumber  of  frosty  nights    17 

Number  of  nights  on  which  air-temperature  f éll  below  25*   8 

Number  of  nights  on  which  air-temperature  f ell  below  15°  3 

Number  of  days  on  which  air-temperature  rose  above  45"     9 

Number  of  days  on  which  air-temperature  rose  above  50"     2 

and  on  one  day  (viz.,  the  28th),  the  température  of  the  air  rose  above 
55°,  the  highest  reading  of  the  shade-thermometer  on  that  day  being 

57*4°. 

In  the  lower  régions  of  the  atmosphère  northerly  winds  blew  as 
often  as  southerly  ;  but  easterly  winds  were  more  fréquent  than  west- 
erly  in  the  proportion  of  5  to  2.  Mild  weather  prevailed  up  to  the 
8th  day  ;  but  easterly  and  north-easterly  breeses  were  very  strong  in 
the  second  week  of  the  month,  and  were  aocompanied  by  a  deep 
drifting  snow  and  severe  frost.  The  third  and  fourth  weeks  were 
(by  oomparison)  moderato,  though  there  were  fréquent  aud  sharp 
frosts  at  ni^t.    On  the  whole  the  température  of  the  air  in  February, 


1  Oar  correspondent  hss  lent  nt  tome  Tery  exqnis'to  photogrnpUf,  which  gire 
an  eieeUent  ideà  of  the  district  detoribed  in  the  nbire  not  1ms  ptrfeot  "  wori- 
pietore."— Bb.  8.0, 
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[If  mieh  e,  1870. 


1870,  muBt  be  regarded  aa  baTing  -been  aboat  3"*  belotr  tbe  average 
mean  temperatnre  of  tbe  montb  in  tbe  Midland  oonntiefl.  Tbe  amoant 
of  nin  (or  mélted  snow)  for  tbe  fint  two  monibs  of  tbe  carrent  year 
is  conaiderably  in  defect  of  tbe  average  for  tbe  eame  period. 

I  romain,  Sir,  yonr  obedient  servant, 

F.  B.  Falknbb. 

Aj^lehy  Orammar  School,  Leicesiershire,  Harch  3. 


BfilTISH  AND  ÂMEBICAN  COAL-MSA8tTBE  F18HS8  AMD  BbPTILKS.^- 

From  T.  P.  Babkas,  F.G.S. 

SiB, — ^Tbere  bas  reoently  been  isaned  in  Amerioa,  by  tbe  antbority 
of  tbe  LegisUfctnre  of  Illinois,  a  work  in  2  vola.  4to.,  entiUed  Oeologieaî 
Survey  of  Illinois.  Tbe  oontents  of  voL  iL  are  prindpally  devoted  to  an 
eipoeition  of  tbe  vertebrata,  invertebrata,  and  plants  of  tbe  earboni* 
ferons  System  of  Illinois.  Tbe  first  141  pages  are  appropriated  ex- 
olnsively  to  tbe  fisbes  and  reptiles  of  tbe  State»  wbicb  in  its  geological 
conformation  ia  to  a  large  estent  lower  carbonif eroos. 

Of  tbe  coal-measnre  flsbes  desorîbed  in  tbe  work,  tbe  following 
gênera  are  common  to  tbe  Illinois  lower  carboniferons,  and  tbe  Britisb 
npper  carbonif  eroos  strata  :  —  Pabeoniscos,  Cladodos,  Diplodns, 
Petalodns,  Ctenoptyobins,  Orodos,  Helodns,  Pœoilodoff,  and  Lepta- 
oantbns. 

In  tbe  minois  coal«measares  one  reptile  bas  been  fonnd  to  wbicb 
bas  been  accreted  tbe  name  Amphibamus  grandiceps,  tbe  total  lengtb 
of  tbe  spécimen,  inolading  bead  and  tbe  greater  part  of  tbe  body,  is 
bat  tbrôe  inobes.  Similar  small  reptiles  bave  been  discovered  in 
Britisb  coal-fields,  and  tbe  largest  and  most  complète  reptile  tbat  bas 
yet  been  obtained  in  any  carboniferons  strata,  bas  recently  been  dis- 
covered in  tbe  Nortb  of  England  ;  its  total  lengtb  mast  bave  been  little 
sbort  of  tbat  of  an  ordinaiy  lobtbyosanr  of  tbe  liassic  period,  as  I 
estimate,  from  tbe  large  i)ortion  now  in  my  possession,  tbat  its  leng^ 
conld  not  bave  been  macb  lésa  tban  10  ft.,  and  vecy  probably  ex- 
oeeded  tbat  size.  In  dae  time  a  faU  description  of  tbis  nniqne  fossil 
will  be  given  to  tbe  sdentifio  world. 

I  note  tbat  Antliodus  minutus,  pi.  3,  figs.  3  and  3a,  of  lUinoia  Sor- 
vey,  very  dosely  reaembles  tbe  sborter  forms  of  Climazodos  discovered 
in  tbe  Nortbamberland  coal-abale,  and  botb  gênera  in  tbeir  leading 
cbaracteristioa  somewbat  resemble  Janassa  and  Dictea  of  Mnnster. 

To  demonatrate  tbe  pressing  necessity  wbicb  obtains  for  a  revision 
of  tbe  présent  knowledge  of  PalœoKoio  palaontology,  and  a  tborongh 
eladdation  of  wbat  is  now  known,  I  may  refer  to  anotber  American 
work  recently  pablisbed,  entitled  Acaàian  Qeology,  by  Dr.  Dawson, 
in  wbicb  an  error  bas  crept.  In  tbe  Memoirs  of  the  Oeologieaî 
8tm:ey  of  Oreai  Dritain,  "Iron  Ores  of  Soatb  Wales,"  part  iii.,  p.  122, 
pi.  1,  figs.  4,  5,  6,  tbe  soales  of  Bhizodopsis  are  desoribed  and  figored 
as  Bbizodas,  and  tbe  error  is  repeated  in  Dr.  Dawson's  more  récent 
work,  pp.  210  and  254,  wbere  Bbidodopsis  is  twice  fignred  as  Bbizo- 
doa. 

In  tbe  Memoirs  of  the  Oeologieaî  Survey ,  already  qnoted,  pi.  1 ,  fig.  7i 
Cœlaoantbas  tbroat  platea  are  fignred  and  deaoribed  as  Bbizodas,  and 
in  Acadian  Oeology,  p.  254,  fig.  77,  a  jaw  is  fignred  as  Acrolepis,  wbicb 
does  not  in  tbe  remotest  degree  resemble  tbe  jaw  of  tbat  carboniferons 
and  Permian  fisb. 

I  instance  tbese  fewfacts  wbicb  are  only  a  few  selected  from  manyf 
to  prove,  if  proof  be  necessaiy,  tbat  tbe  iobtbyologioal  literatare  of 
tbe  palœozoio  rocks  reqaires  a  tborongb  révision,  and  tbat  tbe  strata 
demand  a  complète  and  systematic  investigation  by  compétent 
observera. 

Sinoe  I  last  bad  tbe  pleasnre  of  contribating  to  yonr  pages,  I  bave 
sncceeded  in  obtfûning  some  valnable  spécimens  from  tbe  Nortbam- 
berland coal-field.  Among  tboae  reoently  obtained  are  a  aplendid 
mandible,  mazilla  and  premaxilla,  of  Megalicbtbya — ^tbe  mandible  ia 
9  in.  long  ;  a  large  acapnla  of  a  reptile  ;  a  portion  of  a  pelvic  bone, 
witb  a  cavity  for  tbe  articulation  of  a  femar,  tbe  cavity  being  1  j  in. 
in  ita  longer,  and  i  in.  in  its  sborter,  diameter. 

I  bave  alao  obtained  tbree  perfect  plates  similar  to  some  tbat  bave 
been  desoribed  as  opercalar  plates  of  Bbizodas.  Tbe  tbree  plates 
pretty  closely  resemble  eacb  otber  in  form  and  snrface  markings,  bat 
differ  very  materially  in  size.  Tbe  smallest  of  tbe  plates  is  1}  in.  by 
i  in.,  tbe  next  is  6  in.  by  2  in.,  and  tbe  largest,  wbicb  is  probably  tbe 
largest  tbat  bas  yet  been  fonnd,  is  7f  in.  by  2f  in.  ;  ail  are  perfect, 
tbey  very  closely  resemble  in  form  the  claviole  of  a  cod,  and  it  is  yet 
a  fairly  open  question  wbetber  tbey  be  clavides  or  opercnlœ.  Tbe 
fisb  to  wbicb  tbey  belong  is  aiso  nndetermined,  as  it  bas  not  yet  been 
satisfactorily  settled,  notwitbstanding  tbe  discovery  of  large  teetb  in 
tbe  Nortbamberland  ooal-measares,  wbetber  nndonbted  remains  of 
Bbizodas  bave  been  fonnd  in  onr  Nortb  of  England  coal  formations. 

I  am  yoars  obediently, 

Newcastle-on-Ti/ne,  Mardi  3.  T.  P.  Babkas,  F.G.S. 


SCIENTIFIC  SOCIETIES. 


SacreUriet  of  Booietiet  will  oblica  u  by  regnlarly  forwardisg  "Abstraeta  of 
Procaadiaga  ;  "  aad  tbey  voda  do  moeb  to  edunee  the  iot«rast  and  mcoM» 
of  tbdr  maetiiiffi  if  tbey  wodd  «nabla  os  to  pobliab  ia  aatioipatiaii  "aotieea 
of  papera  to  be  read."  ^^___ 

BOYAL  SOCIETY. 

Thubsdat,  Mabch  3bd. — ^Tbe  following  papera  were  read:— 
"  Beenlts  of  tbe  Montbly  Obaervations  of  Dip  and  Horizontal  Force 
made  at  tbe  Kew  Observatory,  from  April  1863  to  Marcb  186» 
indndve,"  by  Balfonr  Stewart,  F.B.S.,  Snperintendent  of  tbe 
Observatory. — ^In  a  communication  made  to  tbis  sodety  by  tbe 
président.  Sir  E.  Sabine,  and  publisbed  in  tbe  Philosophicàl  TransaC' 
tions  for  1863,  p.  273,  we  bave  tbe  results  of  tbe  montbly  observa- 
tions of  Dip  and  Horizontal  Force  made  at  Kew  for  tbe  six  yeara 
ending  Marcb,  1863.  In  tbe  présent  communication  it  ia  proposed  to 
reduce  in  a  similar  manner  tbe  results  of  tbe  following  six  years. 

Tbe  mode  of  observation  bas  already  been  so  fully  desoribed  by  Sir 
E.  Sabine  tbat  no  furtber  aoconnt  of  it  is  necessazy,  sufBce  it  to  say 
tbat  in  Oetober,  1863,  Mr.  Cbambers  left  ibe  Observatory  for  India, 
and  tbat  Mr.  George  Wbipple  took  bis  place  as  magnetical  assistant. 
Mr.  Wbipple  bas  since  continued  to  obsetre  every  montb,  witb  tbe 
utmost  care  and  asdduity,  employing  the  same  instruments  tbat  were 
used  by  bis  predecessor,  and  tbe  same  metbods  of  observation  and 
réduction.  A  smaller  number  of  observations  by  otber  instrumenta 
and  otber  observers  bave  likewise  been  made,  but  it  bas  been  thougbt 
désirable  to  limit  tbis  discuadon  to  tbe  séries  made  by  the  regdar 
observer.  I  ought  likewise  tostatetbat  botb  tbe  dip-drde  and  nnifilar 
stood  in  need  of  sligbt  repurs,  and  tbat  tbey  were  put  into  tbe  banda 
of  optidans  for  tbis  purpose  ;  tbe  first  observation  witb  tbe  repaired 
dip-drde  being  tbat  of  Januaiy,  1869,  and  witb  the  repaired  unifilar 
tbat  of  December,  1868.     [Tbe  records  are  then  given  seriatim.] 

*'  On  the  Nebula  of  Argo,  and  on  tbe  Spectrum  of  Jupiter,"  by  A.. 
Le  Sueur  ;  oommunicated  by  Professor  G.  G.  Stokes,  Sec.  B.  S.' — 
Among  the  following  observations  made  witb  the  great  Mdboume 
tdescope,  the  most  important  are  tboae  of  9  Argo  ;  the  spectrum  of  ' 
tbis  star  is  orossed  by  hright  Unes, 

The  mère  faot  of  a  brigbt-line  spectrum  is  not  very  diffionlt  to  as- 
certain  on  a  good  night  ;  for  altbougb  from  faintness  of  the  ligbt  tbe 
phenomenon  is  necessarily  ddioate,  yet  tbe  bright  Une  occadonally 
flasbes  ont  so  sbarply  tbat  tbe  chanuster  of  tbe  spectrum  cannot  be 
mistaken.  Tbe  most  marked  lines  I  make  ont  to  be,  if  not  ooinddent 
witb,  very  near  to  C,  D,  b,  F,  and  tbe  prindpal  green  nitrogen  Une. 
There  are  posdbly  otber  Unes,  but  those  mentioned  are  tbe  only  eues 
manageable. 

Direct  spark  comparison  bas  bitherto  been  fonnd  imposable  ; 
thongb  plainly  marked  at  moments,  the  Unes  require  concentrated  at- 
tention, and  wiU  not  permit  the  disturbing  effect  of  otber  ligbt  in  tbe 
field  ;  attempts  were  made  to  diminish  the  brilUancy  of  the  sjMurk 
spec^um  but  witb  no  good  result,  a  différent  metbod  was  therefore 
aidoptod. 

By  watcbing  for  good  moments  the  pointer  was  plaoed  on  a  parti- 
oular  star-line,  tbe  spark  spectrum  was  then  tumed  on,  and  tbe  pod- 
tion  of  tbe  pointer  noted. 

By  tbis  means  it  was  seen  in  repeated  trials  tbat  star-Unes  witbîn 
tbe  limite  of  tbe  disperdon  used  (about  7"")  were  coïncident  witb  C,  F, 
the  principal  green  nitrogen  Une,  and  &,  or  rather  (tbe  spark  employed 
was  platinum  in  air)  tbe  air-band  involved  in  h  gn^onp.  It  cannot  ba 
determined  wbetber  tbe  coinddence  is  witb  tbe  magnedum  group  or 
tbe  air-band  ;  notbing  more  definite  can  be  said  tban  tbat  tbe  star-line 
Ues  within  the  limite  of  tbe  group. 

Tbe  comparison  spectrum  employed  does  not  show  F,  but  tbe  pod- 
tion  of  tbe  previoudy  adjusted  pointer,  witb  référence  to  air-Unes  in. 
the  neighbourbood,  leaves  Uttle  doubt  as  to  the  identity  of  tbe  blue 
star-line  witb  F,  due  regard  being  bad  to  tbe  collatéral  évidence  (wbe& 
Buch  dose  limite  are  reacbed)  tbat  C  coinddes  witb  a  red  star-line. 
Tbe  yeUow  (or  orange  P)  Une  in  the  star  bas  not  yet  recdved  suffident 
attention,  it  is,  bowever,  veiy  near  D. 

Witb  tbe  dispersion  employed,  D  and  the  bright  air-Une,  or  les» 
refrangible  dde  of  D,  are  weU  separated  ;  so  tbat,  notwithstanding- 
tbe  deUoacy  of  tbe  star-line,  I  hope,  if  not  to  get  satisfactory  évidence 
of  coïncidence  witb  a  particular  Une,  at  leaat  to  eliminate  one  of  tbe 
competitors  ;  at  preaent,  it  cannot  even  be  aaid  wbetber  tbe  Une  may 
not  be  aUgbtly  more  refrangible  tban  D.  Tbe  limita  aro,  bowever,  very 
smaU,  pUMing  tbe  bright  air  group,  about  1180  of  Mr.  Huggina*a  scale,. 
completely  outside  the  possible  range. 

I  would  remark  tbat  tbe  very  faint  nebnloaity  (if  any)  in  the  immé- 
diate neighboarbood  of  tbe  atar  ti  is  incompétent  to  give  a  trace  of 
spectral  Unes  witb  even  a  wide  slit  ;  for  a  condderable  spaoe  S  and/ 
of  17  no  lines  are  at  aU  visible  ;  the  nearest  nebula  bright  enough  to 


^  We  are  anable  to  reprodaee  tbe  diagrama  lent  witb  tbii  papar  j  bat  aa  tb» 
tezt  it  aoflfteientlj  plaio  to  aetronomen^  we  prefer  to  reprodaee  it  aa  it  la  to  eattiog. 
it  oat  dtogetber.--Bj>.  S.O, 


Muroh  9,  1870.] 


SOIENTIFIO    OPINION. 


261 


show  a  Une  (the  three  usnal  Unes  are  now  easily  aeen  on  a  good  night 
orer  the  brighter  parts)  is  reaohed  in  the  direction  abont  45"*  N  p  from 
i|,  and  even  then  the  distance  from  tj^  as  jadged  by  the  appearance  in 
the  spectroBCope  with  i;  threaded  on  the  thns  directed  slit,  is  little  less 
than  one  minute.  This  remark  is  of  some  importance  in  connection 
with  the  ordlnary  telescopio  obsenrations  of  the  nebnla,  bat  is  men- 
tioned  at  this  point  to  reliere  any  impression  which  might  ariso  that 
the  nitrogen  line  seen  on  the  star  spectrum  is  merely  the  ohiuf  nebula 
Une  croBsing  it. 

In  the  présent  state  of  the  inqoiry  there  is  little  doabt  left  as  to 
the  présence  of  hydrogen  in  the  star  ;  the  other  lines  may  perhaps 
be  aooonnted  for  by  nitrogen  alone,  or  by  nitrogen,  magnésium,  and 
Bodiam. 

On  the  whole  the  weight  of  collatéral  évidence  will  probably  be  con- 
sidered  to  be  in  favonr  of  the  latter  oombination,  with  the  possibility 
that  for  sodium  may  hâve  to  be  substituted  the  substance  which  pro- 
duces  the  line  in  sun-protuberance  spectrum. 

For  although  there  is  no  direct  eridence  as  to  identity  of  the  line 
near  D,  if  the  ooinoidence  were  with  the  orange  nitrogen  line,  it  would 
be  reasonable  to  expect  a  line  in  the  star  corresponding  to  the  yellow 
line  1180  ±,  yet  none  has  been  made  ont  in  that  position  ;  agaln,  the 
second  green  line  has  probably  less  claims  for  risibility  than  the  orange 
or  yellow  lines,  yet  in  the  star  spectrum  this  line  is  not  less  well  seen 
than  that  coinciding  with  the  chief  nitrogen  line  ;  thèse  considérations, 
thoogh  perhaps  not  entitled  to  great  weight,  at  least  lead  in  the  direc- 
tion of  the  above  inference. 

Owing  to  faintneBs  of  the  gênerai  spectrum,  no  dark  lines  are  made 
ont  ;  one  in  the  red  is  strongly  snspccted,  and  occasionally  there  is  an 
appearance  as  if  of  a  multitude  over  the  spectrum  generally,  but.they 
refuse  to  be  seen  separately  and  certainly. 

It  is  f ortunate  that  thèse  observations  hâve  been  possible  in  the  pro- 
sent  magnitude  of  the  star.  May  not  the  bright-line  oharacter  of  the 
Bpéotrum  be  due  to  a  commencement  of  inorease  in  the  star  ? 

I  extraot  the  following  estimation  from  the  Melbourne  obserya- 
tiona: — 
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The  estimationB  are  by  Mr. 
White,  who  has  charge  of  the 
Transit  Oirclo.  Mr.  Ellery  esti- 
rmated  last  year  as  a  64  +  , 
and  now  thinks  it  is  eomewhat 
brighter. 


1863. 
1864. 

1865. 

1868. 
I» 

1869. 

if 

At  an  earlier  stage  of  the  observations  with  the  Melbourne  reflector, 
I  was  on  the  whole  indined  to  think  that  the  différence  between  the 
TÎew  of  the  nebula  about  17  Ârgo  as  seen  with  the  4-f  t.  reflector,  and  that 
Been  by  Sir  J.  Hersohel  with  his  18-in.,  though  strongly  marked  in 
the  neighbourhood  of  17,  was  yet,  due  regard  being  had  to  aperture  and 
other  disturbing  causes,  capable  of  being  aooonnted  for  without  going 
to  the  length  of  assuming  snoh  enormons  changes  as  would  result  if 
the  flketohee  represented  the  tme  f aots  in  both  cases.  It  was  thought 
that  the  presenoe  of  the  star  17  might  hâve  a  large  disturbing  effect, 
incroaaod  by  aperture,  and  that  therefore  an  erroneous  impression 
might  be  formed  of  the  configuration  and  oharacter  of  the  nebula  in 
its  prozimate  neighbourhood.  (The  trapezium  of  Orion,  as  will  be 
seen  from  observationB  to  be  presently  reoorded,  is  a  case  in  point) 

The  speotrosoope  has,  however,  decided  that  17  in  no  way  influences 
the  configuration  as  now  seen  ;  the  star  is  not  only  apparently  but 
really  on  a  baokground  if  not  completely  dark,  at  least  free  from 
nebulosity  at  ail  comparable  to  the  brighter  parts;  moreover,  the 
nebulosity  at  S  end  of  lemniscate  (the  shape  there  is  occasionally 
made  ont,  showing  that  nebula  does  exist)  is  of  a  similar  fuint 
chazaoter. 

With  this  evidonoe,  that  tho  eye-view  with  the  4  f  t.  approaches  the 
aotual  faotB,  and  a  due  considération  of  those  facts,  it  seems  diflScult 
to  imagine  any  conditions  of  aperture,  définition,  or  other  disturbing 
caoBOB  which  oould  produce  a  view  at  ail  approaohing  to  that  aeen  by 
Sir  John  Hersohel. 

We  hâve,  therefore,  évidence  of  much  weight  that  enormons  changes 
hâve  taken  place  in  thia  wonderfnl  région.  Is  not  the  présence  of 
nitrogen  and  hydrogen  in  the  atar  tj  a  significant  faot  in  connection 
with  thèse  ohanges,  which  appear  to  be  nothing  leaa  than  a  destruction 
of  nebula  speoiaUy  in  its  neighbourhood  ? 

Orion  has  been  ezamined  with  a  new  and  intereating  result  ;  the 
speotroBCope  proyes  that  in  and  about  the  trapezium  nebula  eziata 
oompanble  with  the  bright  aurrounding  nebula. 

This  obaervation  la  rendered  eaay  by  the  large  séparation  of  the 
stars  conséquent  on  great  focal  length  of  télescope  ;  indeed,  the  whole 
séparation  of  the  original  image  is  not  required,  the  observation  being 
nade  more  crucial  by  a  condension  of  between  two  and  three  times  ; 
yritii  thii  «rangement  the  séparation  ia  atiU  suffîioient,  and  tho  advan* 


tage  is  gained  of  viewing  at  the  same  time  the  bright  aurrounding 
nebula. 

The  stars,  sharply  focuased  to  give  a  linear  spectrum,  being  threaded 
on  the  slit  singly  or  in  pairs,  or  cautiously  removed  out  of  the  field, 
it  is  seen  that  the  bright  lines  oroBS  the  trapezium  with  little  if  at  ail 
diminished  brilliancy. 

The  ordinary  telescopio  viewis  therefore  an  erroneous  one,  produced 
by  the  disturbing  effect  of  the  bright  group. 

Jupiter  has  been  ezamined  (generally  on  moonlight  nights)  ;  with 
this  object  the  original  Cassegrain  image  is  too  faint  for  good  work, 
but  by  interposition  of  a  suitable  lens  the  image  is  condensed  at  plea- 
sure  within  certain  limita  ;  with  the  light  thuB  increased  the  Fraun- 
hofer  lines  G,  F,  b,  £,  D  are  always  easily  seen,  C  also  easily  on  a 
clear  night  ;  the  lines  to  which  spécial  attention  has  been  directed  are 
tho  tellurio  lines  914  and  838  (for  oonvenienoe  of  référence  I  use 
throughout  the  numbers  in  Mr.  Huggins's  Jupiter  and  sky  diagram). 
Thèse  are  the  only  lines  seen  with  certainty  between  C  and  D.  * 

The  identity  of  914  and  838  rosts  partly  on  measures  and  partly  on 
spark  ooroparison,  where,  for  the  identification  of  914,  it  ia  seen  that 
this  line  ia  near  to  the  air-band  807  of  Mr.  Huggins's  ohemical  soale. 

The  line  914  is  ao  eaaily  seen,  that,  having  in  mind  Mr.  Huggins's 
statement  conceming  the  difficulty  of  discerning  it  at  ail — originally 
very  imperfoct  measures,  on  a  bad  night,  and  with  the  apparatus  im- 
perfectly  adjusted,  misleading  in  the  same  direction, — this  line  waa  at 
first  mistaken  for  882,  from  which,  however,  it  is  separated  far  beyond 
the  limit  of  error  in  a  proper  state  of  adjustment  of  apparatus. 

882  is  not  seen  at  ail  with  Jupiter  at  considérable  altitude.  On  the 
night  of  Becembor  29th,  however,  between  the  hours  of  12.30  and  1, 
Jupiter  being  low,  882  was  then  soen  plmost  as  conspiouous  as  914, 
which,  I  may  rcmark,  did  not  seem  to  hâve  perceptibly  increased  in 
darkness  by  the  additional  absorption  of  the  earth's  atmosphère. 

On  the  night  of  Becember  14th  (both  objecte  being  near  the  meri- 
dian)  the  spectroscope  was  tumed  on  Jupiter  and  the  moon  alternately 
soveral  timos.  On  Jupiter  914  and  838  were  easily  visible,  the  former 
(as  usual)  the  more  conspicuous  ;  on  the  moon  no  Une  could  be  cer- 
tainly made  out  between  C  and  B.  Mr.  Ellery  was  présent  at  the 
time  and  gave  the  same  verdict. 

So  far  thèse  observations  are  merely  oonfirmatory  of  those  made  by 
Mr.  Huggins.  There  is  one  i)oint,  however,  not  unworthy  of  consi- 
dération, arising  from  a  comparison  of  the  observations  in  connection 
with  the  conditions  nnder  which  they  are  made. 

It  is  probable  that  Mr.  Hnggina,  with  his  earlier  apparatus,  was 
under  more  favourable  conditions  as  regards  light  than,  if  not  the 
best  at  my  command,  at  least  than  those  under  which  914  is  now 
plainly  seen.  When  condensed  as  much  as  arrangementa  allow  (about 
four  times),  I  probably  get  a  somewhat  brighter  image  at  the  slit  than 
that  produced  by  Mr.  Huggins's  télescope  ;  but  with  little  or  no  con- 
densation, and  a  dispersion  of  near  7°  (B  to  H«6''  50^),  the  line  in 
question  is  still  conspicuous.  Yet  Mr.  Huggins  speaks  of  this  line  as 
barely  diatinguishable,  or  not  at  ail  visible  with  his  earlier  apparatus. 
Width  of  slit,  of  course,  plays  a  prominent  part  ;  but  I  oannot  be 
wrong  in  assuming  that,  for  prospeoting  purposes,  Mr.  Huggins  tried 
varions  widths.  Moreover,  when  the  slit  is  gradually  ont  down,  914 
is  visible  as  long  as  the  chief  Fraunhofer  lines,  and  is  still  readily 
seen  when  the  light  is  insufficient  to  show  a  trace  of  0  or  838 
near  it. 

Thèse  considérations,  if  not  entitled  to  much  weight,  at  least  point 
to  a  possible  variability  of  the  line  in  question.  If  this  prove  to  be 
the  case,  it  will  be  interesting  to  note  its  degree  of  visibility  in  oon- 
nection  with  the  oharacter  of  the  surface  at  the  différent  tûnes  of 
observation, 

I  oannot  fiind  whether  914  or  838  involve  the  Unes  proved  by  M. 
Jansen  as  spécial  to  aqueous  vapour.  An  answer  one  way  or  the  other 
would  be  equally  interesting  ;  for  Mr.  Huggins's  observations  and  my 
own  later  ones  (which  are  indeed  merely  oorroborative)  go  f ar  to  prove 
that,  whatever  the  cause  of  the  lines,  that  which  produces  914  and  838 
has  on  Jupiter  more  efficacy  than  that  which  produces  882,  while  the 
reverse  appears  to  be  the  case  on  the  earth. 

Jupiter  was  taken  in  hand  speoiaUy  to  note  any  pocuUarity  in  the 
spectrum  of  différent  parts  of  the  surface,  aa  regarda  gênerai  or 
spécifie  absorption.  The  best  observations  were  made  on  the  night  of 
Becember  llth,  when  the  phenomena  were  aa  given  in  the  diagram,  to 
which  the  second  figure  of  Jupiter  is  added  merely  for  any  additional 
interest  to  be  derived  from  two  views  on  the  aame  night  (a  at  9.30,  h 
at  11.30  +  ). 

The  apace  N  P  ia  aUghtly  yeUowish,  and  appeara  at  good  defining 
moments  to  be  oroeaed  by  a  multitude  of  fine  hair-lines  (this  has  been 
seen  more  than  once)  ;  P  Q  is  white,  and  oonaiderably  brighter  than 
the  gênerai  aurfaoe  ;  Q  B  duaky  yeUow,  mnoh  darker  than  N  P  ;  B  T 
white  ;  T  S  similar  to  P  Q,  but  more  approaohing  to  white. 

P,  Q,  B,  T,  dark  brown  with  oooaalonal  snapicion  of  green  tinge. 

The  spectrum,  as  given  in  the  diagram,  is  an  inversion  (to  suit 
teleacopio  image  of  pUuiet)  of  what  is  seen  in  the  speotrosoope  with 
the  slit  perpendioular  to  Jupiter's  equator. 

The  ab«oiptioiL  of  Q,  B  is  most  nuurked  beyoad  F,  fftdiag  gmdaally 
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away  to  aboat  £  ;  beyond  this  Q,  B  are  ieen  separately  with  an  ap- 
parently  nsdiminished  spectnim  between  them  ;  P  Q  ia  mnoli  brighter 
than  the  geueral  speciram  and  is  normal  thronghont;  T  B  oooadonallj 
flasbes  ont  brightly  ;  P  Btretobes  eqnally  aorosB  the  speotram  ;  T  is 
most  marked  ai  the  less  refrangible  end  (the  rererse  of  this  was  the 
case  for  one  of  the  belts  on  a  former  occasion). 

A  Bi>6oial  point  aimed  at  in  thèse  observations  was  to  note  any 
peonliarity  in  the  Unes  914,  838  as  they  cross  the  varions  parts  of  the 
surface  in  this  position  of  the  slit,  but  no  satisfaotory  évidence  oonld 
be  elicited.  As  before  mentioned,  by  the  interposition  of  a  snitable 
lens  the  image,  still  focosed  on  the  slit,  may  be  condonsed  at  pleasare 
within  certain  limite  ;  a  point  is  therefore  ohosen  at  whioh  the  com- 
promise between  brillianoy  of  spectntm  and  size  of  image  is  deemed 
most  snitable  for  the  object  in  view.  The  light  is  quite  adéquate  for 
the  purpose  ;  when  the  banda  T  Q,  Q  B  are  still  of  considérable  width, 
any  différence,  if  not  very  slight,  in  the  line  914  as  it  crossed  the  dif- 
férent bands  onght  therefore  to  hâve  been  deteoted.  This  was  not  the 
case.  The  experiment  was  tried  of  placing  tho  slit  parallel  to  the 
bands,  but  with  no  new  resnlt. 

"  Speotroscopic  Obeeryations  on  Stars  and  Nebnlœ  made  with  the 
Great  Melbonrne  Télescope,"  by  A.  Le  Saoar  ;  commnnicated  by  the 
Kov.  T.  B.  Bobinson,  D.D. — ^This  was  anotber  commnnication  con- 
taining  nnmerons  records  of  observations,  but  is  too  long  for  abstraot 
in  thèse  pages. 

GEOLOGICAL  SOCIETÏ  OF  LONDON. 

Febbuary  23rd. — Joseph  Prostwich,  Esq.,  F.B.S.,  président,  in  the 
chair.  Alexander  G.  H.  Harding,  Esq.,  of  King's  Collège,  and  39, 
Wobnrn-place,  Buesell-square,  W.C.  ;  Thomas  AdairMasey,  Esq.,  Bar- 
rister-at-law,  6,  Crown 0£Bce-row,  Temple;  and  Samuel  Haslett,  Esq., 
Ann-street,  Belfast,  were  elected  fellows  of  the  society.  The  following 
commuoications  were  read  : — 

"  Additional  Observations  on  the  Keocomian  Strata  in  Torkshire 
and*Lincolnshire,  with  Notes  on  their  relations  to  the  Beds  of  the  same 
Age  throughout  Northern  Europe,"  by  J.  W.  Judd,  Esq.,  P.G.S. — 
This  paper  embodied  the  results  of  the  anthor's  furthcr  study  of  the 
Noocomian  beds  of  the  north  of  England,  in  connection  with  those  of 
North-weatem  Germany. 

The  inland  development  of  thèse  strata  in  the  Vale  of  Pickering  was 
described  as  being  greatly  obscurcd  by  superficial  deposits.  The  beds, 
however,  exposed  at  Beighton,  West  Heslerton,  and  Knapton  were 
shown  to  agrée,  both  in  physîcal  and  palœontological  characters,  with 
several  of  those  before  described  in  the  cliff  section  at  Speeton. 

The  Neocomian  ironstones  of  Lincolnshiro  hâve,  since  the  date  of 
the  former  paper  on  the  snbject  (1867),  bcen  extensively  openedoutby 
mining  opérations;  and  tho  valuAble  and  instructive  sections  thus 
afforded  were  described  in  détail.  A  gênerai  sketch  was  then  given  of 
the  range  and  characterietics  of  tbe  Neocomian  strata  in  Torkshire 
and  Lincolnshire. 

Evidence  was  next  adduced  to  show  that  strata  of  the  same  âge, 
and  remarkably  similar  in  character,  had  been  deposited  over  a  very 
wîde  area  in  northem  Europe.  Throughout  the  whole  of  thèse  dis- 
tricts, however,  the  Neocomian  strata  were  very  inadequately  exposed, 
and  afforded  no  good  gênerai  sections  ;  and  the  Speeton  Cliff  thus 
acquired  an  additional  interest  from  the  fact  that  it  forme  a  valuable, 
and  almost  the  only,  key  whereby  we  can  correlate  the  beds  over  this 
vast  area. 

Studying  the  continental  deposits  in  this  manner,  by  the  aid  of  the 
Speeton  section,  the  fossiliferous  clays  of  the  island  of  Heligoland 
were  shown  to  belong  to  the  "  Zone  of  Ammonites  Speetonenais.** 
t.  e.f  the  upper  part  of  the  Lower  Neocomian.  The  boulders  found  in 
the  drift  deposits  of  Holland  were  referred  to  as  évidence  of  the 
former  wide  extension  of  llmestones  similar  to  those  of  Tealby  in 
Lincolnshire.  In  Westphalia  the  sandstones,  limestonea,  ironstones, 
and  clays,  eo  extensively  developed  in  the  hUls  of  Bentheim  and  the 
Teutoburger  WaJde,  where  shown  to  be  of  Hiddle  Neocomian  âge,  while 
certain  beds  of  clay  in  the  same  district  were  referrible  to  the  Upper 
Neocomian.  In  Hanover,  tbe  "  Hilathon  "  of  M.  Fr.  Ad.  Bômer  was 
shown  to  be  in  its  upper  part  Upper  Neocomian,  and  in  its  lower  part 
Middle  Necomian,  tho  latter  paasing  locally  into  beds  of  oolitic  iron- 
stone,  sandstones,  and  limestones,  precisely  similar  to  those  of  the 
same  âge  in  Lincolnshire.  The  narrow  strip  of  highly-inclined  Neo- 
comian strata  along  the  northem  foot  of  the  Hartz  was  shown  to 
belong  to  the  same  two  subdivisions.  In  Brunswick,  however,  the 
Neocomian  séries  was  more  complète,  for  nndemeath  some  400  ft.  of. 
olays,  which  on  palœontologioal  évidence  olearly  belong  to  the  Upper 
and  Middle  divisions,  there  were  certain  marly  limestones,  in  plaôes 
becoming  ferruginous,  oontaining  an  abundant  and  intereeting  fauna, 
which  was  most  unmistakably  that  of  the  Lower  Neocomian. 

It  was  then  pointed  out  that  in  northem  Gtormany  there  was  évidence, 
as  in  this  country,  of  an  nnconformity  existing  between  the  Upper 
Cretaceous  and  the  Neocomian,  as  well  as  between  this  last  and  the 
Jurassic.  Attention  was  also  drawn  to  the  fact  that  while  the  Neo- 
comian séries  was  complète  in  Torkshiis  and  Bmnawiok»  its  loweet 


member  was  absent  in  the  intermediate  districts,  being  apparent!/ 
replaced  by  the  freshwater  deposits  of  the  German  Wealden. 

Discussion.  — Mr.  Etheridgo  stated  that  he  had  examined  sections  in 
Brunswick  and  Hanover,  at  Hildesheim,  and  other  places,  and  cou- 
firmed  Mr.  Judd' s  results.  He  remarked  upon  the  occurrence  of  Pccten 
cinctus  in  the  Middle  Neocomian  in  England,  and  in  the  Lower  Neo- 
comian in  Germany. 

Sir  Charles  Lyell  noticed  the  occurrence  of  antidinala  and  conter- 
tiens  in  the  Brunswick  district,  and  remarked  upon  the  compreben- 
sivenesa  now  ascribed  to  the  *'  Speeton  Clay,"  and  on  the  corre- 
spondence  of  the  phenomena  observed  in  Yorkshire  with  those 
presented  in  the  south  of  England,  in  passing  from  Folkestone  to  the 
Isle  of  Wight.  He  also  mentioned  the  occurrence  of  Ammonites 
Deshuyesii  in  the  Hastings  sand  at  Punfield,  as  indicating  the  marine 
and  cretaceous  nature  of  that  deposit. 

The  président  inquired  as  to  the  évidence  of  the  représentation  of 
the  Lower  Neocomian  by  Wealden  deposits  in  Germany. 

Mr.  Judd  remarked  that  the  Punfield  marine  band  is  absolutely 
indosed  in  the  Wealden,  and  that  its  fossils  hâve  an  Upper  Neocomian 
character,  with  a  dear  affinity  to  a  Spanish  séries.  He  regarded  the 
Wealden  of  North  Germany  as  not  strictly  contemporaneous  with 
that  of  England,  and  stated  that  the  "  Hilsoonglomerat  "  in  Bruns- 
wick was  a  shore  deposit,  but  that  its  corrélation  with  the  Wealden 
waa  impossible. 

2.  "On  Deep-mining  with  relation  to  the  Physical  Structure  and 
Mineral-bearing  Strata  of  the  S.W.  of  Ireland,"  by  Samuel  Hyde,  Esq.  ; 
commnnicated  by  B.  Etheridge,  Esq.,  F.G.S. — ^The  author  described 
the  gênerai  structure  of  the  country  in  the  sonth-west  extremity  of 
Ireland,  which  he  stated  to  consist  of  a  séries  of  rocks  analogons  to 
the  '^Killas"  of  Corawall,  and  belonging  to  the  upper  part  of  the 
Lower,  or  the  lower  part  of  the  Upper  Devonian  séries.  He  combated 
the  opinion  which  had  been  expressed  by  the  late  Professer  Jukes,  that 
copper  ores  would  not  be  found  in  the  district  in  sufficient  quantities 
to  make  mining  there  a  remunerative  process.  In  support  of  his 
thesis,  he  cited  the  Bearhaven  mines,  established  about  fifty  years 
ago,  the  Allitries  and  Ballycummisk  mines,  and  the  Coosheen  mine. 
He  stated  that  in  the  Ballycummisk  mines  a  depth  of  200  fathoms  haa 
been  reached,  and  that  some  of  tho  shafts  at  Bearhaven  are  muoh 
deeper.  Thèse  deep  workings  were  said  to  yield  l^ge  retums  of  ore. 
In  opposition  to  the  opinions  stated  by  the  late  Professer  Jukes,  tho 
author  maintained  that  the  copper  Iodes  were  of  the  same  nature  aa 
those  of  Comwall,  and  he  described  them  as  running  in  a  similar 
direction,  namely,  10**-25°  N.  of  E.  From  the  similarity  in  the  geo- 
logical  constitution  of  the  country,  and  in  the  direction  of  its  minerai 
veins,  the  author  was  inclined  to  infer  a  former  continuity  between  the 
Bouth-westem  promontories  of  tbe  islands  of  Great  Britain  and 
Ireland. 

Dismtssion. — ^Mr.  David  Forbes  protested  against  the  notion  that  the 
Devonian  strata  themselvea  were  metalliferous,  the  veins  being  of  muoh 
later  date — in  the  présent  case  Post-carboniferons.  He  maintained 
that  there  was  no  valid  reason  for  supposing  that  the  veina  became 
nnproductive  with  increaaed  depth,  and  opposed  the  notion  that  they 
had  been  filled  in  by  the  aegregation  from  the  eurrounding  rook.  He 
allnded  to  the  use  of  spectroscopic  analyaia  in  auch  inquiriea,  and 
remarked  that  aa  no  trace  of  copper  ia  to  be  found  in  the  rook  even 
immediately  adjacent  to  veina,  we  ahould  hâve  to  admit,  on  the  hypo- 
thesis  of  ségrégation,  that  the  rock  must  originally  hâve  contained 
precisely  the  amount  of  métal  aegregated  in  the  veina. 

Mr.  Etheridge  agreed  with  Mr.  Forbea  aa  to  the  date  of  the  fiUing 
in  of  the  veins.  He  also  maintained  the  justice  of  correlating  the  rocks 
with  those  of  the  Comish  area. 

Mr.  Hyde  briefly  replled. 

The  following  spécimens  were  exhibited  : — Bocks  and  minerais  from 
the  south-west  of  Ireland  ;  exhibited  by  Samuel  Hyde,  Esq. 


ZOOLOGICAL  SOCIETY  OF  LONDON. 

FsBBUABY  24th. — Dr.  E.  Hamilton,  V.P.,  in  the  chair.  A  commu- 
nication was  read  from  Mr.  B.  Swinhoe,  F.Z.S.,  oontaining  some 
information  on  tho  snbject  of  the  exact  locality  of  the  Amherst's 
Pheaaant  (Thaumdlea  Amherstiœ)^  which  waa  atated  to  be  the  monn- 
taina  between  the  Chineae  province  of  Sechuen  and  Thibet. 

A  letter  waa  read  from  Sir  Ctoorge  Grey,  K.C.B.,  in  référence  to 
Profeasor  Owen's  communication  of  a  letter  from  Dr.  Haaat  read  at 
the  previoua  meeting.  Sir  G.  Grey  waa  of  opinion  that  there  were 
good  grounds  for  believing  that  the  Dinomia  had  been  eztirpated  by 
the  direct  ancestors  of  the  présent  race  of  Maories. 

A  second  letter  waa  read  addressed  to  the  seoretary  by  Mr.  W.  H. 
Hndaon  on  the  omithology'of  Buenos  Ayres. 

Mr.  Sclater  exhibited  a  spécimen  of  a  new  Lemnr,  whioh  had  been 
lately  discovered  by  Mr.  van  Dam  in  North-eastem  Madagascar,  and 
had  been  named  by  Mr.  Pollen  Propitheetis  damanus. 

Messrs.  C.  H.  T.  and  G.  F.  L.  Marshall  read  some  notes  on  th« 
olaaaification  of  the  birda  of  the  family  Capitonida». 

Two  commonioations  were  read  from  Mr.  B.  Swinhoe,  F.Z.8., 
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on  the  White  Wftgr-TailB  (Motaoillœ)  of  Ohina,  and  on  a  new  spe- 
oies  of  Âooentor  from  Korthem  China,  propoaed  io  be  oalled  À.  ery^ 
thropigius. 

Mr.  P.  L.  Soliiter  read  a  papev  on  the  Béer  liying  in  the  Sooiety'fl 
Ménagerie,  amongst  which  there'were  stated  to  be  ezamples  of  several 
reoently  described  and  yery  littlo-knotrn  speoies.  Mr.  Solater  oon- 
clnded  hia  paper  with  remarks  on  the  arrangement  and  the  geo- 
graphioal  distribution  of  the  Cervidas,  and  in  partionlar  of  the  speoies 
of  the  genns  Cerms.  The  total  nnmber  of  Cerri  recognised  as 
probably  yalid  speoies  were  23  in  the  Old  World,  and  17  in  the  New 
Worid.  

ANTHROPOLOGICAL  SOCIETY  OF  LONDON. 

Mabch  IST. — ^Dr.  Beigel,  V.P.,  in  the  chair.  Robert  Wright,  Esq., 
and  B.  H.  Hilliard,  Esq.,  M.D.,  were  eleoted  fellows. 

Major  Frederick  Millengen  read  a  paper  **  On  the  Circassian  Slaves 
and  the  Snltan's  Harem." — ^The  paper  began  with  an  historical  review 
of  slavery,  showing  by  what  means  the  Tnrks  insnred  to  themselyea 
in  former  days  a  snpply  of  white  slaves,  so  as  to  recrait  their  armies 
and  their  harems.  Having  recoiled,  however,  before  the  viotorious 
arme  of  Christendom,  the  Tnrks  fell  baok  on  Circassia,  from  whioh 
conntry  they  continned,  till  lately,  to  draw  a  good  snpply  of  fair 
slaves.  Sinoe  1864,  when  Rossia  expelled  the  Ciroaasians  from  their 
conntry,  the  slave  trade  has  by  no  means  ceased  to  exist  ;  on  the  oon- 
trary,  the  slave-sapplying  Circasaians  having  made  a  janotion  with 
the  slave-bnying  Tnrks  and  Egyptians,  the  trade  has  augmented 
instead  of  deoreasing.  The  faots  stated  by  the  anthor  with  regard  to 
the  slave  trade  seemed  to  prove  that,  from  the  highest  to  the  lowest, 
ail  the  ladies  of  Constantinople,  those  at  least  who  hâve  capital  to  invest, 
are  regnlar  slavo-dealers.  The  anthor  snbeeqnently  showed  that  the 
use  of  white  slaves  is  a  neoessity  for  Mnssnlman  nations  on  religions, 
social,  and  state-policy  reasons,  as  slavery  serves  to  keep  women  under 
snbjeotion  and  in  a  state  of  seclnsion;  while  politioally  it  is  indispens- 
able for  the  maintenance  of  the  reigning  dynaaty,  whose  matrimonial 
alliance  with  any  other  but  slaves  is  against  the  statnte  of  the  Empire. 
A  description  of  the  Seraglio  then  followed,  its  organization  bmng 
aconrately  ezposed,  while  ample  détails  were  given  conoeming  the 
wives  and  odalisks  of  the  Sultan.  In  the  Seraglio  the  lot  of  the  Cir- 
oassian  slaves  was  said  to  be  better  than  that  which  befalls  the  gener- 
ality  of  slaves  ;  there  they  are  provided  with  everything,  and  can 
attain  high  hononrs  and  power. 

On  the  whole,  however,  the  System  was  condemned  by  the  anthor 
on  aoconnt  of  its  being  a  source  of  min  and  depravity  for  both  slave 
and  master.  With  regard  to  the  suppression  of  slavery,  the  anthor 
maintained  that  it  is  impossible  that  the  Torks  shonld  serionsly  think 
of  doing  away  with  it,  for  the  reason  that  slavery  in  Turkey  is  so  mnch 
a  part  of  the  social  and  political  édifice  that  an  attempt  to  alter  the 
existing  state  of  things  would  inevitably  hasten  its  downfall.  In  con- 
clusion, he  touohed  upon  the  émigration  question,  and  argued,  that  if 
the  Tnrks,  instead  of  importing  women  and  good  for  nothing  slaves, 
had  given  their  minds  to  peopling  their  half -deserted  oountry  with  an 
immigration  of  hardy  and  indnstrious  men,  Turkey  might  be  now  at 
the  head  of  the  civilized  countries  of  the  earth. 

Mr.  £.  Charlesworth  exhibited  some  remarkable  flint  implements 
from  Honduras. 

ROYAL  INSTITUTION  OF  GREAT  BBITAIN. 

Genxbal  Monthlt  Msetino,  Mondât,  Mabch  7th. —  Colonel 
P.  J.  Yorke,  F.R.S.,  in  the  chair.  H.R.H.  the  Prince  Christian  of 
Sohleswig-Holstein  was  elected  an  honorary  member.  William  Henry 
Barlow,  Esq.,  F.R.S.,  Arthur  John  Booth,  Esq.,  Francis  W.  Buxton, 
Esq.,  Joseph  T.  Clover,  Esq.,  F.R.C.S.,  Rev.  John  Congreve,  M.A., 
George  Howard  Darwin,  Esq.,  the  Lord  Ronald  Gower,  M.P.,  Francis 
Galton,  Esq.,  F.R.S.,  F.G.S.,  Robert  Grubb,  Esq.,  John  Gumey,  Esq., 
Heniy  Hoase,  Esq.,  James  Houldsworth,  Esq.,  Iient.-Colonel  Gordon 
Ives,  Thomas  Jaoomb,  Esq.,  Edmnnd  C>  Johnson,  Esq.,  Sir  John  James 
Trevor  Lawrence,  Bart.,  Fnmk  MoCleiui,  E8q.,M.A.,  John  O'HaUoran, 
Esq.,  Hervey  Fechell,  Esq.,  Frederick  Pennington,  Esq.,  George 
Phâlips,  Esq.,  Marlborongh  Robert  Pryor,  Esq.,  John  Rae,  M.D., 
Rev.  David  Mode  Salter,  M. A.,  Albert  George  Sandeman,  Esq.,  George 
Stone,  Esq.,  Algemon  A.  de  lîUe  Strickland,  Esq.,  Charles  Bosworth 
Thnrston,  Esq.,  F.S.A.,  the  Hon.  John  Gage  Piéndergast  Vereker, 
Mrs.  Miohael  Wills,  Henry  Woods,  Esq.,  M.P.,  were  eleoted  members 
of  the  Royal  Institution.  The  spécial  thanks  of  the  members  were 
retumed  for  the  foUowing  addition  to  the  "  Donation  Fund  for  the 
I^motien  of  ExperimenÛl  Researohes  "  :— Arthur  Giles  Puller  (4th 
Donation),  ^21.  The  présents  received  since  the  laet  meeting  were 
laid  on  the  table,  and  the  thanks  of  the  members  retumed  for  the 
same. 

BIRMINGHAM  NATURAL  HISTORY  AND  MICROSCOPICAL 

SOCIETY. 

At  the  meeting  held  February  8th,  a  paper  was  read  by  Mr.  T.  Fiddian 
*'0n  a  New  Method  of  A4jiuting   ^o  Fooiu  of   Micioeoopes."—- 


The  paper  oommenoed  by  pointing  ont  the  difficnlty  which  the  manu- 
facturer of  compound  microscopes,  from  their  firat  construction  in 
1661  up  to  the  présent  time,  had  to  oontend  with,  in  the  rapid  and 
accnrate  a^justment  of  the  focus.  Notwithstanding  the  perfection  to 
which  the  "  rack  and  pinion  "  a^ustment  has  been  brought,  it  is  still 
a  vory  imperfect  method  of  adjusting  the  focus  of  microscopes.  This 
arisos  from  two  causes.  In  the  first  place,  the  motion  is  not  con- 
tinuons. As  the  teeth  of  the  pinion  sucoessively  corne  into  contact 
with  those  of  the  rack,  they  produce  a  motion  not  strictly  even  and 
nniform,  but  intermittent,  so  that  the  instrument  canuot  bo  easily 
and  aocurately  brought  to  rest  at  any  given  point,  unless  such  point 
happen  to  be  within  the  range  of  one  of  the  teeth,  and  not  between 
the  range  of  two  teeth  ;  therefore  thia  movement  can  be  relied  on  for 
an  approximation  only  to  the  exact  focus.  Secondly,  the  very  small 
surface  of  métal  used  in  the  rack  and  pinion  causes  it  to  wear  ont 
speedily  and  beoome  uneven,  and  consequently  less  accurate  in  its 
action,  and,  shonld  a  tooth  break  off  the  rack,  it  renders  the  micro- 
scope quite  useless  uniil  repaired.  To  remedy  thèse  defects,  and 
therefore  to  prodnce  inoreaaed  durability  and  accuracy,  Mr.  Fiddian 
has  eontrived  and  adopted  a  "  sorew  motion,"  the  mechanical 
arrangements  of  which  were  clearly  pointed  ont  by  the  anthor,  and 
further  elucidated  by  a  model  and  lithographie  drawings. 

The  meeting  on  the  15th  Feb.  was  devoted  to  a  conversazione  and 
exhibition  of  spécimens.  Mr.  Bagnall  handod  in  to  the  society,  on  be- 
half  of  the  members  of  the  botanical  section,  a  liât  of  plants  found 
within  ten  miles  of  Birmingham.  Seventy-nine  nataral  orders  were 
represented,  comprising  680  species  and  varieties,  the  whole  being 
collected  during  the  years  1867-69.  On  the  22nd  February  the  Rev. 
W.  H.  Painter  read  a  paper  "On  Fossil  Cephalopoda." — He  commonced 
by  remarks  on  the  importance  of  comparative  paleeontology,  as  it  is 
by  the  study  of  that  science  that  we  become  acqnointed  with  the 
différent  changes  which  hâve  taken  place  in  the  fanna  of  oar  globe. 
The  anatomy  of  the  class,  and  their  position  in  the  animal  kingdom, 
was  referred  to.  Allusion  was  made  to  the  Argonaat  as  being 
especially  interesting,  Connecting  as  it  dœa  the  past  with  the  préftent, 
being  found  now  in  the  Chinese  seas,  whiist  remains  liave  been  dis* 
covered  in  the  snb-apennine  tertiaries  of  Piedmont.  It  was  to  this 
oephalopod  that  the  ancients  assigned  the  honour  of  having  suggested 
to  mankind  the  possibility  of  navigating  the  sea  by  means  of  sails,  by 
the  manner  in  whioh  it  was  thonght  to  use  its  dorsal  arms  :  a  pleasant 
illusion  which  modem  research  has  served  to  dispel.  The  paper  was 
illustrated  by  diagrams  and  a  collection  of  fosails,  induding  Orthocera 
Ivdensi,  Phragtnoceras  ventricosumj  Ammonites  lautuSt  Hammites  at- 
tenuatuSf  Belemnites  hastatus,  and  a  séries  of  Qoniatites  Listeri,  Mr. 
Allport  also  oontributing  spécimens  of  Orthoceras  and  Litnites  from 
the  Upper  Silurian  shale  of  Dudley,  and  a  séries  of  Ammonites  from 
the  lias,  Oxford  clay,  and  upper  greensand. 

At  the  meeting  on  March  Ist  a  long  and  interesting  letter  was  read 
from  Mr.  B.  J.  GlainviUe,  a  correaponding  member  of  the  society  and 
ourator  of  the  Albany  Museam,  Graham's  Town.  It  contained  détails 
of  the  oamivorous  habits  of  a  large  gasteropodons  mollusk,  Hélix 
Krausii,  a  species  obtained  in  the  Klooss  in  the  neighbourhood.  Having 
placed  it  in  a  box  with  a  small  tree-frog,  he  found,  to  hia  surprise  next 
moming,  that  there  was  nothing  remaining  of  the  frog  but  its  back- 
bone  and  one  of  its  hind  legs,  while  the  snail  was  so  distended  as  to 
be  unable  to  retract  itself  entirely  within  its  shell. 

The  following  are  some  of  the  spécimens  exhibited  at  the  meet- 
ings ; — 

By  Mr.  Bagnall,  the  rare  moss,  Mnium  stellare.  By  Dr.  Braithwaito, 
Orimmia  elatior,  a  new  species,  and  Cynclidium  concinnum,  By  Dr. 
Griffiths,  QHmmia  spiraîiSj  Mnium  spinosum,  and  Dissodon  splach- 
noides,  and  the  three  rare  lichens,  Opegraplia  varia,  Cladonia  furcata, 
and  Collema  nigrum.  By  the  président,  an  interesting  collection  of 
Australian  plants.  By  Mr.  W.  B.  Latham,  a  second  séries  of  Arctio 
plants,  collected  by  several  explorers  in  those  régions.  By  Mr.  G.  S. 
Tyo,  several  species  of  moUasks  of  the  genns  Murex,  forming  the  third 
part  of  a  collection  of  shells  kindly  presented  to  the  society  by  Mr. 
Keen,  liverpool.  By  Mr.  C.  Pumphrey,  some  singular  cylindrical 
bodies  from  Bulimus  acutusy  and  stellate  hairs  of  Ara  lia  papyrifera 
(the  Chineae  rice-paper  plant).  By  Mr.  A.  W.  Wills,  Cyclops  quadri- 
comiSf  with  Epistytes  and  Vorticellœ  parasitio,  both  showing  Acineta 
or  Podophrya  forme  of  altornate  générations. 


YORKSHIRE  NATURALISTS*  CLUB. 

Thb  ordinary  monthly  meeting  of  this  dub  was  held  on  Wednesday 
evening,  2nd  March,  at  Mr.  Graham's,  Market-street,  York  ;  the  Rev. 
G.  Rowe,  M.A.,  in  the  chair. 

The  Transactions  of  the  Zoological  Society  of  London,  vol.  vi.,  pt. 
8,  and  vol.  vii.,  pt.  1,  were  presented  to  the  library  of  the  club  by 
Basil  T.  Woodd,  Esq.,  of  Conyngham  Hall,  through  the  treasurer,  Mr. 
E.  Smallwood.  On  the  motion  of  the  Rev.  G.  H.  Hewison,  secondcd 
by  Mr.  E.  Robinson,  the  spécial  thanks  of  the  club  were  offered  to 
Mr.  Woodd  for  hia  vialnable  donation. 


264. 


SOIENTIPIO   OPINION. 


[Manh  9,  1870. 


Mr.  Graham  exliibited  three  fine  maie  goosanden  (Mergus 
werganser),  one  of  whioh  had  been  sent  to  him  for  preeerratioii  by  Sir 
James  Walker,  Bart.,  of  Sand  Hutton,  near  York;  also  maie  and 
female  of  the  red-breasted  merganser  (Mergus  serrator)  sent  to  him  by 
Mr.  Newton,  Pickering  Marishes,  near  Malton  ;  and  a  fine  maie  spéci- 
men of  the  bean-goose  (Ânas  segetum)^  sent  to  him  by  the  Hon.  A.  O. 
Powlett,  Bolton  Hall,  near  Bedale.  Mr.  Graham  remarked  that  this 
was  the  first  speoimen  of  the  bean-goose  that  he  had  had  in  the  fiesh. 

The  Bey.  G.  H.  Hewison  bronght  for  exhibition,  in  spirits  of  wine, 
a  yery  fine  looast  from  Branl,  and  two  oentipedes  from  India — species 
not  yet  determined. 

Mr.  J.  F.  Walker,  F.G.S.,  exhibited  the  fémur  of  Ichthyosanrus 
Walkeri,  from  the  Cambridge  greensand,  Cambridge,  and  made  some 
remarks  thereon.  He  said  that  the  lohthyosanri  first  appeared  in  the 
liassic  formation,  and  beoame  extinct  at  the  close  of  the  oretaceons 
period.  Ail  the  remains  of  this  genns  fonnd  in  the  Cambridge  green- 
sand hare  been  referred  to  the  gênas  Ichthyosatirus  Campylodon 
(Carter)  ;  but  there  are  in  the  Woodwardian  Maseam,  Cambridge,  re- 
mains of  thèse  animais  which  woold  indioate  at  least  fiye  species. 
The  species  Ichthyosaunis  Campylodon  was  fonnded  on  the  pecaliar 
form  of  the  teeth,  but  it  is  generally  admitted  that  thèse  animais  are 
best  dassified  aooording  to  the  form  of  their  hameri  and  femora.  He 
presented  to  the  Woodwardian  Muesenm  a  cast  of  a  femnr  (the  original 
bone  is  in  his  collection)  which  has  been  named  by  Mr.  Seeley  Ichthyo- 
saurus  Walkerif  and  has  thns  been  desoribed  by  him  in  his  catalogue 
of  the  reptiles  in  the  University  Muséum  : — "  This  fémur  differs  more 
from  the  other  spécimens  than  they  do  among  themselyes,  chiefiy 
tbrough  the  suppression  of  the  trochanteroid  processes  at  the  proximal 
end  making  the  head  ciroular,  but  the  wing-like  trochanteroid  pro- 
cesses  persist  down  the  whole  length  of  the  shaft  ;  the  posterior  pro- 
oess  is  the  most  elongated.'* 

Mr.  Carrington  exhibited  a  fine  variety  of  the  moth  AcTWiyzta 
trideiiSf  in  oonjunction  with  a  typical  spécimen,  both  captured  near 
York. 

TBto  Bey.  J.  F.  Blake  showed  the  eggs  of  Balimus  sp.^  sent  to  him 
from  Trinidad. 

Mr.  C.  Wakefield  exhibited  remarkably  fine  spécimens  of  three  not 
uncommon  species  of  shells,  Odostomia  unide^itataj  0.  spiraliSt  and  0. 
rissoidest  whioh  he  had  found  in  sand  dredgod  off  the  Dogger  Bank. 

W.  Procter,  Esq.,  M.D.,  F.C.S.,  then  proceededto  read  a  paper  "  On 
the  récent  Deep-sea  Dredgings."  Tho  paper  was  well  illnstrated  by 
diagrams,  and  nnmerous  beautifnl  spécimens  of  foraminifera  wore 
exhibited  undcr  the  microscope. 

On  tho  motion  of  Mr.  S.  W.  North,  seconded  by  Mr.  W.  C.  Ander- 
son,  a  yote  of  thanks  was  paseed  to  Dr.  Procter  for  hia  yery  interesting 
and  instructiye  paper. 

YOiîKSHIBE  PHILOSOPHICAL  SOCIETY. 
On  Tuesday,  Maroh  Ist,  the  monthly  meeting  of  this  society  was  held 
at  the  Muséum,  York,  the  chair  being  occupied  by  B.  Dayies.  Esq. 

S.  W.  Korth,  Esq.  (in  the  absence  of  the  honorary  secretary,  T.  S. 
Noble,  Esq.),  read  the  minutes  of  the  previous  meeting,  and  also  list  of 
the  f ollowing  spécimens  which  had  been  presented  : — Cast  of  fémur  of 
Ichthyosomrus  Walkeri,  from  the  Cambridge  greensand,  Cambridge, 
presented  by  Mr.  J.  F.  Walker  ;  large  stone  hammer  from  Bigg  Hidl, 
presented  by  the  Bey.  J.  F.  Blake  ;  and  a  half-crown  of  Louis  XYI., 
year  1792,  presented  by  the  Bey.  Canon  Hey.  Mrs.  Pease,  of  Minster 
Yard,  was  elected  a  member  of  the  society. 

Dr.  Procter  read  a  paper  "  On  tho  Belationsof  the  Atlantic  Deposit 
to  the  Cretaoeous  Bods." — He  àlluded  to  the  discoyeries  which  had 
been  made  by  deep-sea  dredgings,  the  conclusion  arriyed  at  being  that 
the  chalk  of  the  oretaceons  period  was  now  f  orming  at  the  bottom  of 
the  Atlantic.  At  the  greatest  depth  of  that  océan  there  had  been  fonnd 
a  soft  mealy  substance,  which,  when  dry,  presented  yery  muoh  the 
appearance  of  chalk.  He  desoribed  the  organisms  of  this  substance, 
and  said  that  in  an  analysis  he  had  made  of  a  portion  of  it  taken  from 
a  depth  of  1,140  fathoms  in  the  Atlantic,  he  had  arriyed  at  the  resuit 
that  the  quantities  in  100  parts  were  as  follows  : — Silex,  25*60  ;  oxides 
of  iron  and  phosphate,  3*80  ;  carbonate  of  lime,  57*81  ;  carbonate  of 
magnesia,  1*70;  soluble  salts,  6*10;  organic  matter,  2*49;  and  water, 
2*50.  The  similarity  of  chalk  with  this  substance  was  yeiy  great,  and 
there  waa  a  striking  analogy  between  that  whioh  was  going  on  in  the 
Atlantic  and  the  oretaceons  beds. 

The  Bey.  J.  Kenrick  read  a  notice  of  "  A  Boman  Saroophagus  lately 
discoyered  near  Westminster  Abbey,  and  bearing  a  Soulptured  Cross." 

Dr.  Gibson  proposed  a  yote  of  thanks  to  the  donors  of  spécimens 
and  books,  and  to  Dr.  Prooter  and  the  Bey.  J.  Eenriok  for  their 
papers.  The  Bey.  A.  B.  Fausset  seoonded  the  motion,  whioh  was  cairied. 
A  yote  of  thanks  haying  been  giyen  to  the  chairman,  the  meeting 
separated. 

BOYAL  IBISH  ACADEMY. 

A  QfiNERAL  meeting  of  the  Boyal  Irish  Aoademy  was  held  last  week 
at  thoir  hoaso,  19,  Dawson-stNet,  Sir  Bobert  Ksa»  in  the  ohair. 


ProfesBor  J.  P.  O'Beilly  read  an  interesting  paper  on  a  Bospenrion 
barometer,  a  model  of  whioh  he  exhibited.  The  principle  of  the 
instrument,  which  is  self-registering,  is  to  indioate  the  change  in  atmo- 
spherio  pressure  by  weight.  The  barometer  is  fixed  in  an  inclined 
position  on  knife  edges  Uke  a  balance,  and  oscillâtes  according  as  the 
atmosphère  rises  or  falls.  Attaohed  to  it  is  a  large  needle,  which 
indioates  on  an  aro  the  osoillations.  The  instrument  is  well  ad^ted 
for  exhibiUng  changes  in  pressure  in  public  places,  as  in  ports,  àa, 

The  seoretary  (Profeasor  SuUiyan)  read  a  note  by  Professors  King 
and  Bowney,  of  Galwaj,  supplementary  to  a  former  paper  on  "  Eozoon 
Canadense"  ' — ^The  note  is  desoriptiye  of  two  spécimens,  one  from 
Aker,  Sweden,  and  the  other  from  Amity,  New  York.  The  Aker  spé- 
cimen is  a  orypto-cryttalline  mass  of  calcite,  inclosing  nnmerous 
lobnlated  grains  of  coooolite,  respeotiyely  identified  with  the  "  snpple- 
mentary  skeleton  "  and  "  ohamber  oasts  "  of  this  reputed  organism  in 
its  "  aceryuline  "  form.  Their  presumed  organic  origin,  howeyer,  is 
olearly  a  fallaoy,  as  the  grains  of  coooolite  display  nnmistakable  eyi- 
dences  of  haying  been  originally  crystals  that  haye  had  their  edges, 
solid  angles,  and  faoes,  more  or  less  ronnded  off  by  some  dissolying 
agent.  Imbedded  in  tiie  calcite  are  nnmerous  long  orystals  of  what 
appears  to  be  malaoolite,  lying  aboot  singly  and  in  aggregations.  In 
most  instances  the  orystals  haye  lost  some  or  ail  of  their  planes, 
angles,  and  edges,  so  Ûiat  many  présent  themeelye^  uuder  the  massiye 
oontorted  cylindrioal  forme  peculiar  to  the  so-called  ** stolons;" 
others,  through  prismatio  deayage,  are  broken  up  into  slender  prisms, 
whioh,  in  numeroua  instances,  are  reduced  by  érosion  ;  and  further 
division,  to  simple  and  branchiug  configurations,  assuming  ail  pos- 
tures and  modes  of  groapings.  The  latter  match  in  beauty  the  finest 
examples  of  the  *'oanal  System"  seen  in  typical  "eozoonal  rocks" 
ooourring  in  Canada.  The  Amity  speoimen  consists  of  a  similar  oal- 
oareous  matrix,  holding  orystals  of  spiuel,  malaoolite,  and  other 
minerais.  In  one  of  the  orystals  of  spinel,  an  octahedron,  about  2^  in. 
in  its  axial  diameters,  the  planes  exhibit  nnmerous  irregular  cayities 
and  linear  ohinksfiUednp  with  orypto-orystalline  calcite  ;  in  the  latter 
substance,  thus  situated^  there  are  numerons  beautiful  examples  both 
of  " stolons"  and  ** canal  System," — ail  olearly  originating  from  crys- 
tals of  malaoolite. 

COBK  CUVIEBIAN  AND  ABCH^OLOGICAL  SOCIETY. 

The  sixth  meeting  of  this  society  for  the  session  1869-70  was  held  in 
the  library  of  the  Boyal  Cork  Institution,  on  Wednesday  eyening, 
2nd  inst.,  J.  B.  Brenan,  Esq.,  V.P.,  in  the  chair. 

Dr.  Caulfield  read  extraots  from  a  letter  written  at  Mallow  by  Sir 
Warham  St.  Léger,  Lord  Président  of  Munster,  dated  15th  January, 
1629,  and  direoted  to  the  Lords  of  the  Priyy  Council.  This  letter 
contains  an  aooount  of  the  Boman  Catholic  places  of  worship  in  Cork 
at  that  time  ;  as  also  their  looalitios.  The  original  is  in  the  State  "Pêper 
Office,  London. 

Mr.  Hodder  M.  Westropp  exhibited  a  bronze  loop  of  a  shield  fonnd 
in  Ireland.  It  exhibits  the  oroamentation  and  pattems  which  fre- 
quentlyooonron  the  English,  Irish  and  Scotch  crosses  of  the  llth  and 
12th  oentories,  and  whioh  may  be  traoed  to  a  Byzantine  origin. 


FOREIGN  ACADEMIES. 


THE  FBENCH  ACADEMY. 

Paris,  Fxbbuabt  28th. — M.  Liouyi]le  in  the  ohair.  A  propos  of  the 
researohes  of  M.  Trèyes  and  M.  Daniell,  M.  Seoohi  sent  from  Borne  a 
note  on  the  inflnenoe  exeroised  by  magnetism  upon  gases  rendered 
luminons  by  means  of  eleotrioity. 

In  order  to  stady  slight  yibrations  of  the  earth,  an  obseryer 
residing  at  Nioe,  M.  Proet  (?),  has  tried  to  see  if  the  pendants  of  his 
chandelier  were  set  in  moyement  or  not.  He  has  discoyered  that 
their  osoillations  ooindde  with  the  éruptions  of  Mount  Vesnyins,  and 
the  earthquakes  in  Afrioa,  &o. 

Aooording  toM.  Perrin,  there  existe  in  the  departmentof  the  Nièvre 
one  of  those  blooks  of  stcme  whioh  can  be  made  to  osoillate  with  yery 
little  foroe,  and  whioh  are  known  under  the  name  of  "  rooking-stones." 

The  death  of  M.  Fonmet,  professor  in  the  Facnlty  of  Sciences  of 
Lyons,  has  rendered  vacant  the  post  of  correspondent  in  the  section  of 
mineralogy.  The  élection  for  this  post  took  place  on  this  occasion, 
the  nnmber  of  voters  being  49.  M.  Millevest  was  elected  bjp  27  votes, 
against  18  given  for  M.  Domeyko,  2  for  Mr.  Dana,  1  for  M.  Leymeric, 
and  1  for  M.  Manry. 


1  The  psptr  is  now  in  the  prMt.  It  will  be  illoatntod  with  four  pUtct  ia 
ohromo-hthoffrsph,  r«preB«nting  the  différent  "eofoonal"  •tmotnreeormràattnf 
from  Berpestine  end  othar  msgBMiui  minerak  th»t  hare  ondergone  ehemical  or 
molecolar  changea.  Tifon»  are  giren  ahowisg  the  **  nammnline  layer"  in  iruê 
eraek»;  and  anotber  is  added  repreeenting  "ebamber  oaata"  oorereU  with 
tho  Bamo  layer,  ia  ophite  ftoa  the  ciyiteWM  lÂotàe  jineitoftf  of  Skye. 
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One  of  the  most  distingaished  botanitts  of  the  Aoademy,  M.  Treool, 
gave  a  leotnre  on  the  mioroaoopio  stmotare  of  the  pétiole  of  certain 
cryptoganua. 

M.  Lambert  then  read  a  paper  on  the  expérimental  détermina- 
tion of  the  form  of  the  earth.  The  prooem  that  he  proposée  consiste 
simply  in  connting  the  nnmber  of  oscillations  made  bj  a  pendolnm 
in  a  giyen  time,  and  in  reokoning  the  distance  of  the  pendnlnm  from 
the  centre  of  the  earth  by  means  of  a  formula  whioh  he  giTCS.  The 
anthor  asked  the  Aoademy  to  institate  simnltaneonsly  expérimente  at 
the  Obsenratory,  at  the  bridge  of  Nôtre  Dame,  and  on  the  top  of  the 
Ptaitheon. 

The  distingnished  director  of  the  Obserratory  of  Monoaliéri,  M. 
Denza,  addressed,  through  M.  Charles  Sainte-Clidre  DcTilIe,  two  papers 
relative  to  meteorology.  The  first  relating  to  an  Anrora  borealis  seen 
on  the  3rd  of  Jannary,  offers  the  most  Btrildng  confirmation  of  M. 
Silbermann's  theory  ;  the  other  recorded  the  fall  of  dnst  probàbly  arising 
from  the  Afrioan  désert,  and  whioh  aocompanied  the  fall  of  snow  in 
Italy  of  the  13th  and  14th  of  Jannary.  On  this  snbject  M.  Deyille 
pointed  ont  the  récent  confirmation  which  his  annonnoements  hâve 
reoeived  relative  to  what  he  calls  the  Saints  de  ghices  de  Février, 

In  the  name  of  MM.  Wolff  and  André,  M.  Delannay  gave  a  note  on 
a  bolide  seen  from  the  Terrace  of  the  Observatory,  on  the  26th  of 
Febmary,  towards  9  p.m.  It  was  stated  on  this  occasion  that  M. 
Delannay  wonld  be  appointed  director  of  the  Observatory. 

Having  snbmitted  iron  mst  to  analysis,  Mr.  Craoe  Calvert  hae  f onnd 
it  to  contain  the  following  : — 

Sesqnioxide  of  iron  92*900 

Protoxide  of  iron  6*177 

Carbonate  of  iron 0*617 

Carbonate  of  lime 0*295 

SiUca 0*121 

Ammonia  traces 


100-000 


NOTES  AND   MEMORANDA. 


■■■ 


New  Thermo-Eleotric  File  of  MM.  Mure  and  Olamond. — ^Tbe 
thermo-electric  pile  is  made  np  of  sixty  éléments.  They  consist,  says 
the  Engineer,  of  small  bars  of  lead,  or  native  snlphnret  of  lead,  and 
of  plates  of  steel.  The  bars  are  40mm.  lorg  by  8mm.  thick,  and  the 
plates  of  steel  are  55mm.  long  by  8mm.  broad,  and  0*6mm.  thick. 
In  thèse  conples  galena  ia  the  electro-negative  élément;  iron,  the 
électro-positive.  The  form  of  the  bars  ia  snch  that  by  plaoing  them 
aide  by  side  they  form  a  ring  of  twelve  couples,  of  which  the  interior 
is  formed  by  the  extremities  which  are  to  be  heated.  They  are 
nnited  in  tension  by  means  of  tin  solder.  They  are  isolated  from 
one  another  by  thin  mica  plates.  By  placing  five  of  thèse  rings  in  a 
vertical  colnmn  a  battery  of  sixty  couples  ia  formed.  Theae  rings 
are  isolated  and  separated  by  waahers  of  asbestos.  The  whole  is 
firmly  hdd  between  two  iron  rings  by  means  of  three  bolts.  The 
pile  thua  forma  a  hoUow  cylinder,  the  interior  of  which  mnat  be 
heated.  The  cooling  of  the  junctiona,  whose  température  ahould  be 
lower,  ia  caused  by  radiation  into  the  air.  The  interior  cylinder 
meaaurea  50mm.  in  diameter  and  about  the  aame  in  height.  The 
heated  aurfaoe  ia  about  78  aquare  centimètres.  The  apparatua  ia 
heated  by  a  gaa-bnmer,  conaisting  of  a  ateel  cylinder  56mm.  in 
diameter,  doaeid  above,  opened  below,  and  pieroed  with  amall  orifices. 
This  is  placed  m  the  centre  of  the  pile.  A  tube  pieroed  with  holes 
aurronnda  thia  cylinder  and  diatributea  the  gaa  uniformly  aronnd  it. 
The  gaa  riaee,  and  arriving  at  the  orificea  in  the  bumer,  meeta  the  air 
whioh  is  eacaping  from  it  becauae  of  th^  draft  of  the  tube  of  ateel 
that  aurronnda  the  apparatua.  £ach  orifice  in  the  bumer  thua  forma  a 
blowpipe,  the  jet  of  which  atrikea  the  opposite  aide.  Forty  couplée 
hâve  an  electromotive  force  eqnal  to  that  of  a  Bunaen  dément.  Ita 
interior  reaiatance  to  cold  ia  that  of  a  copper  wire  9'85mm.  and  1mm. 
in  diameter.  But  during  ita  action  it  increasea  and  becomea  equal  to 
22mm.  The  ourrent  ia  intenae  in  proportion  to  the  feebleneaa  of 
zeaiatanoe.  Yiaible  aparka  are  obtained  between  the  two  electrodea. 
'Dm  ourrent  reddena  a  platinnm  wire  0*3mai.  in  diameter  a  length  of 
35mm.  It  alao  deoompoaea  water.  Thia  pile,  acting  for  ten  con- 
sécutive houra,  conaumod  785  litrea  of  gaa,  at  an  expenae  of  2  oen- 
timea  and  a  half  an  hour.  It  ia,  therefore,  an  economical  generator 
of  eleotrioity. 

Development  of  the  Flowers  of  the  Butterwort.  — The  Bev. 
M.  J.  Berkeley,  F.B.S.,  contributea  the  following  note  to  the  Oar^ 
denera*  Chronicle: — ^We  hâve  recently  reoeived  a  very  intereeting 
memoirby  Profeaaor  Dickaon  on  the  development  of  the  Flowera  in 
Finguioula,  and  the  affinitlea  of  the  natural  order  of  LentibulariaoesB. 
It  ia  not  eaay  to  follow  ont  Uie  matter  in  dried  apecimena,  but,  after 
an  attentive  examination  crf  the  apeoiea  oontained  in  the  Kew  Herba- 
riam,  it  appean  to  be  pretty  genenUy,  if  not  uiivemllyi  the  oaae 


in  the  genua,  that  the  flowera  are  prodnced  from  a  w  in  ter  or  reating 
bud.  Thia  circumatance  haa  been  inveatigated  with  great  care  in  the 
caae  of  our  commoneat  apeoiea.  Pinguieula  vulgaris,  where  we  hâve 
juat  beyond  the  axillary  bud  of  the  laat  developed  rudimentary  leaf, 
two,  and  ultimately  three,  little  devated  pointa,  which  are  the  firat 
indicationa  of  the  position  of  as  many  flowera.  It  wonld  be  intereet- 
ing to  leam  in  the  case  of  those  species  which  hâve  more  numerous 
flowers,  whether  they  are  ail  tne  créations  of  one  or  of  several  leaves. 
The  little  knob  is  soon  alightly  elevated,  the  élévation  ultimately 
elongating  into  the  leafless  pednnole.  The  first  indication  of  the 
formation  of  the  fiower  is  the  development  of  a  little  ring  at  the  top 
of  the  still  very  short  peduncle.  This  ring  soon  exhibits  five  éléva- 
tions, which  are  the  rudiments  of  as  many  sepals  ;  within  this  a  second 
ring  appears,  the  rudiment  of  the  petala  ;  then  the  two  perfect  ata- 
mens  and  staminodes,  within  which  a  horseshoe-ahaped  prominence 
appears,  which  gradnally  is  developed  into  the  two-lipped  pistil,  with 
tho  froe  central  placenta  studded  with  oentrifngal  ovules  without  the 
Blightest  appearance  of  any  dissepiment.  Thia  latter  character,  not- 
withstanding  a  certain  resemblance  in  the  calyx,  coroUa,  and  bilobed 
capsule,  eeems  to  exclude  the  order  from  a  very  close  affinity  with 
Scropholariaceœ,  and  to  bring  it  near  to  Primulaceœ.  Profeaaor 
Dickson  has  atndied  the  nature  of  the  embiyo  in  four  of  the  species, 
and  finds  a  minute  character  whioh  seema  to  aeparate  P.  grandi/fora 
from  P.  vulgarist  viz.,  that  the  base  of  the  two  cotylédons,  which  are 
United  into  one  except  at  the  very  tip,  inoloaea  tho  plnmale  (punctum 
vegetationia).  We  cannot  conaider  thia  aa  a  aingle  cotylédon  any 
more  than  the  two  soldered  cotyledona  in  Clintonia  and  aome  other 
oasea.  It  wonld  be  intereeting  to  follow  ont  in  a  similar  way  the 
development  of  other  planta  which  produce  leafleaa  pednndea  from  a 
awolling  in  the  leaf,  as,  for  example,  in  the  one-flowered  form  of 
Streptocarpus  Rexiit  on  the  atem  of  which  there  are  merely  two  minute 
bracta,  aa  alao  the  compariaon  of  the  large  and  amall  cotylédon  in 
Streptocarpna  with  what  Treviranua  recorda  in  Botanische  Zeitung, 
1848,  aa  to  the  germination  of  Pinguieula  vulgaris, 

Sleep-Diaease.— The  Santé  PuhUque  reporta  a  caae  of  a  lady  Vho, 
when  eighteen  yeara  old,  dept forty dayacontinuoualy  ;  and  when  twenty 
yeara  of  âge,  after  being  married,  alept  fifty  daya.  During  that  period 
ahe  remained  motionleaa  and  inaenaible.  She  waa  in  auch  a  atate  of 
gênerai  contraction,  that  it  waa  neceaaary  to  nnacrew  a  pivot-tooth 
ahe  wore,  to  introduce  into  the  œaophagua  a  little  beef-tea,  her  only 
aliment.  Finally,  four  yeara  afterwarda,  on  Eaater  Snnday,  1862,  ahe 
waa  fonnd  aaleep  in  the  morning,  and  never  awoke  until  the  next 
apring,  in  March,  1863.  During  that  time  animal  life  waa  nuU,  or- 
ganic  life  waa  good,  but  reduced  to  ita  minimum  ;  pulae  low,  reapira- 
tion  almoat  inaendble  ;  no  evacuationa  ;  the  akin  waa  fair,  aa  well  as 
the  emhonpointf  but  complète  inaensibility  and  gênerai  contraction. 

Wlre-Bope  Tramways. — It  appears  that  the  method  of  transport 
by  wire-ropes  which  was  tried  on  an  expérimental  Une  near  Leicester 
last  year  has  made  condderable  progress  since  that  time.  Thirteen 
linea,  varying  from  ahort  diatancea  to  four  milea  in  length,  hâve  been 
conatmcted,  and  upwarda  of  100  miles  are  in  courae  of  préparation  or 
under  oontract.  The  French  and  Belgian  patenta  hâve  been  purchaaed 
by  MM.  Cail  A  Oo.,  the  locomotive  engineera,  by  whom  they  are 
being  extenaivdy  worked,  and  a  Une  of  60  milea  ia  projected  for  the 
oarriage  of  coflee  in  Ceyion,  a  five-mile  aeotion  of  whioh  haa  juat  been 
placed  on  Brighton  Downa. 

Speotmm  of  the  Fire-Fly. — ^The  apeotrum  given  by  the  Ught  of 
the  common  Fire-fly  of  New  Hampahire  (Photinus?)  ia,  according  to 
the  obaervationa  of  Mr.  C.  A.  Toung,  perfectiy  continuoua,  without 
trace  of  linea  dther  bright  or  dark.  It  extenda  from  a  Uttle  above 
Fraunhofer'a  Une  0  in  the  scarlet,  to  about  F  in  the  blue,  gradnally 
fading  ont  at  the  extremities.  It  is  noticeable  that  preciaely  this  por- 
tion of  the  speotmm  is  composed  of  raya  which,  while  they  more  power- 
fuUy  than  any  othera  alFect  the  organe  of  vinon,  prodnce  hardly  any 
thermal  or  actinie  effect.  In  other  words,  very  little  of  the  energy 
expended  in  the  flash  of  the  Fire-fly  is  wasted.  It  is  quite  différent 
with  our  artificiel  méthode  of  iUnmination.  In  the  case  of  an  ordinary 
gasUght  the  best  experiments  show  that  not  more  than  one  or  two 
per  cent,  of  the  radiant  energy  consista  of  visible  rays  ;  the  rest  ia 
dther  invidble  beat  or  aotiniam  ;  that  ia  to  aay  over  ninety-dght  per 
cent,  of  the  gaa  ia  waated  in  producing  raya  that  do  not  hdp  in  maJdng 
objecta  vidble. 

A  New  Cab  Begiater. — A  new  vehide  regiater,  whioh  haa  been 
inventedby  M.  O.  Vivier,  a  French  chronometer-maker,  and  ia  intended 
aaya  the  Builder  to  put  an  end  to  overchargea  by  the  drivera  of  hired 
vehides,  is  deacribed  in  the  London  International  newapaper.  The 
legiater  occnpiea  but  a  very  amaU  apace  ;  it  may  be  fixed  inaide  or  out- 
aide  the  oarriage.  It  haa  two  diatinct  parte— one  for  the  guidanoe  of 
the  proprietor  of  the  cab,  the  other  for  that  of  the  driver  and  the 
pubUc.  The  part  which  ia  intended  to  guide  the  pubUc  conaiate  of  a 
couple  of  dials,  alwaya  vidble,  one  of  which  indicatee  the  nnmber  of 
miles  traveUed,  and  the  other  the  fractions  or  snbdividona  of  the  last 
mile  entered  on.  A  spring  oan  be  pnUed  whioh  instanUy  senda  badc 
the  haoda  to  lero.  Thero  ia  a  Mlf-aoting  amuigement  by  whidi,  when 


SCIENTIPIO  OPINION. 


the  oatrUge  is  empty,  the  Tegiater  oeaMs  to  aot.    But  woold  not  sDOh 
a  register  be  apt  to  Umpt  cabniAn  to  pTef«t  long  lontw  to  short  oDea,    1 
for  the  pupooe  ot  inore&siiiK  their  farea  P  i 
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WEDSfaDAY,  Msroh  Uth. 
Mioroncopical  Society,  8  p.m.     The  followiiig  piper* 


B.  Ckrpentor,  M'D.p'F.R.S.,  to.  ;— "On  iho  CompanUlvs  SUtkdiDsis 
of  tbfl  RoHuid  LisMr  Modela  under  iTjiag  circumituicei."  "On 
tbe  Sbell  Structure  of  Fueulinfl,"  "  On  the  Mlcropvls  of  the  Fiah'» 
Otum."     "On  Ihs  Réparation  of  the  t^pinea  ofEchini." 

Royal  Utenvry  Fund,  3  p.m. 

Royal  Bociotj  ot  Litcntnre,    (.15  p.m. 

Graphie  Society,  S  |i.  m. 

Society  of  Aria,  8  p.to.  "Ou  Tramwav»  lu  Slreots''  by  W.  Bridges 
Adams,  Ksq.     On  thh  evBning  Cbarlcs   Ifiitton  Oregory,  Esq.,  Kill 

Olasgow  Philoïopbical  Sudety,  S  p.m.  "  A  Glanée  nt  Boroe  of  the  Vital 
ami  Social  «tatisticj  of  Glntgow,"  by  Mr.  William  Woat  Watmn, 
City  Cbambedain. 

Arebœolojtical  Society,  8  p.m.     "  CurfcnF  BiOl  ot  SU  Albans,"  by  Mr.  J. 

OeoloRiiMil  Societj-,  8  p.m.  "On  tho  Structure  ot  n  Fcrn-atoin  from  the 
I^wer  Eooono  of  llcrno  Bav,  and  on  its  AllicB.  récent  and  foasil,"  by 
W.  famiihew,  Ewi-,  F.L.H..F.(i.S.  "OnthoOolitosof  Northampton- 
Bhirt,"  by  Samnel  Sharp,  Km-,  F.(i.K.  "  On  the  Uoology  of  tho 
1  Waipni-..  lliTcr,  Xow  Zialand,"  bv  T.  H.  C.  IIo.h1,  Esq-, 


Pathological  Sodety,  8  p,ra. 

Anthropological  Soolety,  8  p.m.  "  On  the  Straoge  Peculiaritie»  obserred 
by  a  Beliaioua  Sect  of  MoseoTÎtcB,  callad  Scoptois,"  by  Dr.  Kopemicky 
and  Dr.  Barnarf  Davia,  F.R.S.  "  Phallic  Worahip, "  by  Mr.  Hodder 
Wertropp.  "  Cemanguineoua  Murtiagei,"  by  Mr.  Geotse  C. 
Thompaon. 

Leede  PhiloBonhlcal  and  Uterary  Society,  7.30  p.m.  "  On  Slaep  and 
Divams,"  by  Dr.  Ëddiaon. 

Royal  Institution,  3  p.m.     "  Norroui  Syttew,"  by  l>r.  Rolleitou, 

WEDNESDAY,  Iflth. 
Meteorological  Society,  7  p.m. 
Society  of  Art»,  8  p.m.    "On  Surface  Décoration,"  by  William  Ktman, 


broiight  to  a  close  ;  Mr.  MelrJD  beiog  allowêa  hall  ao  bour  to  reply. 


F.d 


HuDterii 
Unu 
E|ddemiii1rjgical 


icty,    T.rUI  p.m. 


tmià]   I 


itmg. 


"  by  Mr.  ileovos.    | 
iol\-,  8  p.m.'     "  On   the  Duiiopuh.tion  of  tha  Vaniil 
,"  fiy  Dr.  iAioa,  eoniinunicatod  by  the  Culonial  Office. 

Delfast  Natururilislory  and  l'hilosophiol  Socivty,  and  tbe  Natuialiits'    < 
FieMClab,  joint  meeting,  S  p.m.   "On  the  Iron  Onii  aseodatod  wiLb   . 
tbe  BH>att4  uf  tbe  North-oaHt  of  Irelanil,"  contributed  by  lUIpb 
Tato,  A.I..S.,  F.G.S.,  and  J.  Sinclair  Ib.ldon,  M.D.,  P.O.S.,  and  road 
by  l)r.  H.ildon, 

Leamintiton  Philnnipbical  Socictv.  "On  tho  Inmclad  Navy  of  Englaud," 
by  Mr.  E,  J.  Itoe.1,  C.B.,  C'hief  Conrtmetor  ff  the  Navy, 
THUKSDAY.  lOth. 

Ituyal  Sodety,  8,30  p.m.  "On  eoms  Elemeutary  Principlea  in  Animal 
Mochanici,"  No.  III.,  by  thu  Rev.  S.  UauKbCon,  F.B.S.  "Ootha 
Contiot  of  Conioa  wilh  Surfao.s,"  by  W.  SpoUiiwoode,  F.R.S.  "  Ou 
the  Spottcd  Area  ot  the  ï^ud'h  Visible  Diek  from  the  CommeDoemont 
of  1832  up  to  May,  lîiliS,"  bj-  W.  Do  la  Rue,  F.RS.  :  B.  Stewart, 
F.R.S.  ;  and  B.  Locwy.  "  Tahlca  of  the  Numerical  Values  of  tho 
Slne-Inl^ral,  Casino -Intc^-'i  al,  sud  Eiponcntial- Intégral,"  by  J.  W. 
L.  (îlaisbor. 

London  Institution,  7-30  p.m. 

Society  of  Antiummea,    8.:»   p.m.      "  t 
Disnoy  Collection."  by  Mr.  H.  C.  C« 


,"   by    J 

"  New  Birda  fr 


'art  XV. 
J.   C. 


Inscription  in  tbo 

"  by  Prof.  Owen. 
CoK.  "  Birds  of 
the  YantiB'kiong-," 


Veragua,"  by  Mr.  0.  Rn 

bv  Mr.  R.  Hwinhoe. 
Royal' Society  Ciuh,  li  ]>.m. 
Matbematîcal  Society,  8  p.m. 
Hoyal  Inatitution.  3  p.m.     "Chemistry  ot  Vegatahle  Products,"  by  Prof. 


Odling,  F.R.S 


FRIDAY,  llth. 
"  On  Art,"  by  Prof.  Westmacott, 


Aetronomical  Society,  S  p. 

HoyallDititution,  8p.m. 

Quekett  Microscopicnl  Clul 

Clioical  Society,  8,30  p.m.  "Cardlac  Dliturbance  In  connection  widi 
Nephritia,''  by  Dr.  Wilks.  "  Case  ot  Atropby  of  Brain,  with  graat 
Dépression  ot  Temparature,"  by  Dr.  Ureenhow,  "  Case  of  Inguinal 
Hydrocels,"  hv  Mr.  Holthouse.  "  Cases  of  Arapolation  ia  whiwi  tho 
Arteriea  hâve  been  Ligatured,"  hy  Mr.  Cnllendor. 

SATURDAY,  12th. 

Royal  Botanic  Society,  3.45  p.m. 

Royal  Institution,  3  p.m.     "  Science  of  Religion,"  by  Prof.  Max  MUtler. 
MONDAY,  14th. 

Royal  Geoçraphical  Society,  8.30  p.m. 

Society  of  Britieh  Archîtects,  3  p.m. 

Médical  Society  of  London,  S  p.m. 

London  Institution,  4  p.m. 

Glasgow  Philosophical  Society,  Chsmicol  Section,  8  p.m.  "  On  Canadîan 
Phoaphale  of  Lime,  and  some  other  Minerai  Phosphates  now  uiad  in 
maklïiK  Superphosphate  of  Lime,"  by  W.  K.  Hutton,  Esq.  "On 
Plate  Sulphato  of  Potash,"  by  James  Hahony,  Eacj. 

NalîODal  Association  for  the  Promotion  of  SociiJ  Scienee,  8 p.m.  "On 
the  Real  Estâtes'  Intestacy  Bill,"  by  Joahiia  Williams,  Esq.,  Q.C. 


Statiatical  Society 


TUESDAY,  ISth. 
"  On  tht 

iB  Ber.  Dr.  I 


i^-. 


Du.  TlHOiLL  ON  DUST.— "0. 
be  glad  to  publish  an  account  o 
conimunicata  with  you  in  raferenco  u,  me  mi 

Bubject  in  our  lait  :  the  vord  tait^  should  ha 

Nbw  Zkaland  Hot  SpniNns.— "  a.  B."- 

iutaresting-.    We  could  not  poaaibly  reproduo 

■ .  important.     We  shnll  oiwa] 


urred  in  the  Ictl 
■c  been  rang. 
■Tho  phologniphi 

s  b«  glad  to  pubtish 


boire 


Lb.\u[sotos  Philosophical  Societï.— "  M.  B.  O'C."— Communication 
bas  reoched  us.     Thoiiks. 

The  PBESiDENT'a  AnoBfas,  Geolwhoal  Sociktï,— "W.  K."— We 
are  Tei7  eony  thaï  we  cannot  oomply  with  your  désires.  It  is  now  too 
late.  Tbe  communication  you  sent  has  reached  ua  We  do  nut  lika  to 
form  au  opinion  on  Iha  subject  uf  discipline  referred  to  in  your 
poslscript. 

"Thu  Book  ok  Bibus."— Meani.  Csasell  are  tbanked  for  tbeir  cuur- 
teous  corn  mmii  cation. 

SiB  W.  Thouëon  rn-iuGiOLCrar.— "P.  W.  S.  M.'s"lstter  is  tu  band  ; 
t«D  :ate,  howoTer,  for  the  présent  number.  Tho  other  oommunicatioD 
sholl  bo  regardod  of  caurrte  os  privete. 

Tue  VAiiïiNu  Cumatks  of  Geolooical  Epochs.— "T.  S.  R."  sbouhl 
read  some  good  goologicaJ  trcatïae.     Say,  Lyell's  Priaciplet,     Hb  lettor 

EDlNBL'uaH  BoTANlCAL  SoaETï.— Wa  should  be  obliged  to  the  socm- 
tary  if  he  nould  sand  us  tbe  ropoits  earlier.  The  report  now  reccÏTsd  is 
Ibat  of  the  meeting  of  tbe  13th  of  January.  whilst  we  last  week  roporteri 
tho  qubscqucnt  meeting,  haring  obtained  it  ftom  anotber  soiirccb  Tha 
report  just  sont  us  appeaied  in  oin*  pages  about  a  montb  ago. 

TsnKACEa  IH  NOBWAY.— "M.  H."mast  notblamc  us  on  this  occasion . 
The  proofs  wero  gant  on  Monday,  but  wore  not  rotumed  in  time.  We 
hod  thought  that  when  rstumed  by  the  autbor  they  were  in  tha  former 
iDBlaoeeB  retuned  "  for  prass." 


NOTICES, 

HODR  or  PUBLICATIOH.— Tbe  Publiihing  Trada  are  informed  thaï 
SOtlNTinc  OpINIOH   wîll  be  pnblisbed  at  Mid-day  on  Wadtmdan   in 

Snbiciiben  to  SctlKtma  Ofihion  are  infonned  that  tbey  aan  prooure 
of  the  PubKsban  direct,  or  througb  their  local  Booksallar,  neat  oloth 
Cases  for  Binding  Volumes  I.  and  II.  of  tbis  periodical,  price  28.  eacfa. 

All  parsona  failiDg  to  obtain  a  raguUr  supply  of  this  journal  throogh 
their  local  agent  may  insure  its  prompt  reoeipt  apon  the  day  of  publia 
Uon  by  forwarding  their  nome  and  addTBse  to  the  pubiishers,  at  76.  Graat 
Queeu-Etreet,  togatborwith  a  remittance  in  acoortlanoe  with  Uie  subjcdDad 
modiSed  scalc  of  subscription  (which  includes  postage),  vis. — 

£.  s.  d. 

Ono  Year"B  Subscription   0  17    fl 

Hait     „  , 0    9    « 

Quarter  „ 0    6    0 

Subacriptions  in  all  caaes  te  be  (lald  in  adnnca. 

Tbese  terme  proctically  sbolish  the  charge  for  pustago,  and  those  of 

our  reodore  who  bare  hitherto  boen  inconTanienoed  br  tbe  apatby  or 

inatt«nUon  of  their  newragenta  wîll  henoaforth  be  csTad  trouble,  amioy - 

anca,  and  ertn  eoat  in  ptiMuring  this  Journal. 


MiNh  16,  IWO.} 
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WEDWBBDAY,  MABC3  16,  1870. 


SOIBNOE  AND  A  RBDUOBD  POSTAGB  BATE. 

|£  trust  tre  shall  not  be  aooaaed  of  self-glorifioation 
if  we  attribate  in  some  measare  to  oar  own 
efforts  the  stepa  which  are  now  being  taken 
to  obtain  a  redaotion  in  the  postal  rate  of 
bûok  paroelfl  and  newspapers.  For  we  are 
oertainlj  disposed  to  regard  the  movement  mado  last  week  in 
this  direction  as  the  ontoome  of  our  remarka  on  tbia  anbject 
nearly  twelve  montha  ainoe.  Indeed,  we  may  go  fnrther  and 
aay  tiiat  we  know  that  aome  of  thoae  who  are  now  agitating 
the  qneation  were  firet  led  to  oonaider  the  matter  throngh  an 
article  whioh  appeared  in  theae  pages  nearly  a  year  ago. 

Ih  SCISMTI7IC  Opinion  of  April  7,  1869,  we  first  called 
attention  to  the  fact  that  the  existing  regalationa  preased  with 
nndae  heavinesa  on  the  Scientifio  world.  We  then  made  the 
following  observationa  in  explanation  of  the  cironmatanoe  that 
our  knowledge  of  Foreign  Scientifio  work  ia  generally  very  many 
montha  behindband  : — "  Why,  it  will  be  asked,  cannot  the  atn- 
dent  of  Science  obtain  the  Continental  journals  at  least  a  few 
daya  after  publication  P  The  anawer  ia  too  plain.  It  ia  becauae 
he  cannot  pay  the  poatage.  The  aubacription  ia  in  many  caaea 
▼ery  amall,  but  the  poatage  ia  great.  Indeed,  in  one  or  two  in* 
atûkcea  the  poatage  equala  or  exoeeda  the  aubacription  to  a  weekly 
periodical.  Thua  the  worker  ia  forced  either  to  give  up  the  idea  of 
keeping  himaelf  au  courant  of  the  reaearohes  of  othera,  or 
elae  ia  oompelled  to  wait  till  a  publiaher'a  parce!,  with  its 
irregularity,  délaya,  and  uncertainty  in  delivery,  can  be  found 
to  convey  the  required  work.  In  the  caae  of  Scientific  Societiea 
the  caae  ia  an  eapecially  hard  one.  Theae  publiah  their  own 
tranaactions,  and  in  ezcbange  for  &uch  they  could  obtain,  free 
of  ail  charge,  the  journala  and  periodicala  of  ail  the  Enropean 
and  American  academiea  and  learned  bodiea.  But  St.  Martin's- 
le-Grand  atopa  the  way  ;  the  poatage  would  in  itaelf  alone  be  a 
tax  which  the  reaourcea  of  the  Society  could  not  poaaibly  meet, 
Thua  Scientific progreaa  ia  retarded,  while  her  Majeaty'a  reyenuea 
are  certainly  not  the  gainer." 

The  worda  which  we  wrote  in  1869  require  no  change  in  1870, 
unless  indeed  it  be  an  altération  which  would  give  them  more 
force  and  emphaaia.  Since  then,  wo  havc  made  oursclves  ac- 
quainted  with  the  financial  affaira  of  aome  of  the  lésa  pecu- 
niarily  prospérons  of  our  Scientific  Societiea,  and  we  bave 
learned  that  many  of  them  are  prevented  from  receiving  the 
Tramactiona  of  kindred  associations  on  the  Continent  by  the 
yery  heavy  postage  which  the  exchange  of  such  Transactions 
would  involye.  And  what  a  serions  détriment  to  Scientific 
progreas  is  such  a  stato  of  things  as  this  !  How  much  valuablo 
time  and  labour  are  expended — how  much  money  is  oftcn  use- 
lessly  laid  out  by  Englishmen — in  carrying  ont  inquirics  which 
havo  already  been  completed  on  tlie  Continent,  but  which  are 
unknown  hère  through  the  barrier  which  the  existing  postal 
régulations  place  in  the  way  ! 

Holding,  then,  tbe  samo  opinion  which  we  so  strongly  ex- 
pressed  last  April,  it  is  with  unfeigned  pleasure  that  we  note 
the  Marquis  of  Hartington's  réception  of  the  deputation  which 
waited  on  him  last  week  to  reqnest  a  réduction  in  the  rates  for 
newspaper  and  book  parcels.  Without  giving  an  unqnalified 
Basent  to  the  views  of  the  deputation,  the  Postmaster-General 
intiroated  as  decidedly  as  so  high  a  Government  fanctionary 
could,  that  the  Post-office  authorities  would  give  the  matter 
considération,  and  that  ail  that  could  be  donc  would  be 
effected  for  the  benefit  of  the  public. 

We  bave  thua  a  promise  of  reform,  which  we  do  not  doubt 
will  ère  long  reach  ita  fulfilment.  But  it  may  be  asked,  Did 
the  deputation,  whioh  ao  ably  exprès  aed  the  wanta  of  the  gênerai 
public,  place  before  the  Marquia  of  Hartington  the  requirementa 
of  Sdentific  Societiea  P  That  they  did  not  must  be  patent  to 
those  who  read  the  report  of  the  interview.     It  was  clcar  that 


in  the  atatement  made  to  the  Poatmaater  the  daims  of  Science 
were  totally  ignored,  and  that  howeyer  désirons  the  membera 
of  the  deputation  may  baye  been  to  aid  the  intereata  of  ail 
olaaaea  of  the  oommunity,  they  forgot  altogether  the  too-mnch- 
forgotten  man  of  Science.  But  aa  the  gênerai  principle  of  a 
réduction  in  the  poatage-rate  for  parcela  haa  been  recognized, 
and  aa  the  whole  matter  of  change  of  tariff  ia  still  in  enibryo, 
there  is  yet  time  for  Scientifio  men  to  induoe  the  Qoyemment 
to  grant  them  that  small  boon,  of  which,  if  withheld,  we  may 
aay — 

**  It  not  enriohea  tliem,  and  leaves  i^  poor  indeed." 

The  grant  of  a  reduced  parcel  postage  would,  no  doubt,  benefit 
Science  while  benefiting  the  whole  nation.  But  the  advantages  to 
Science  would  not,  after  ail,  be  very  great  if  the  scheme  of  réduc- 
tion be  such  as  the  deputation  demanded.  Wo  of  the  Scientific 
World  want  much  more,  and  we  believe  that  Government,  by 
complying  with  the  request  of  Scientific  men,  as  bas  been  donc 
long  ago  in  other  Enropean  States,  would  essentially  enrich  the 
country,  and  would  not  entail  on  the  postal  conveyancea  any 
yery  aerioua  exoeaa  of  weight.  What  we  ahould  wiah  to  aee, 
then,  would  be  not  only  a  réduction  in  the  poatage  on  parcela 
generally,  but  also  a  free  delivery  granted  to  ail  the  corre* 
apondence  of  Scientific  Aaaooiations.  This  would  not  add  much 
to  the  work  already  doue  by  the  mails,  while  it  would  diminiah 
the  expenditure  of  the  funda  of  the  différent  Societiea,  would 
induoe  them  to  communicate  more  regularly  with  the  Continental 
bodiea,  and  would  thua  moat  materially  advanoe  the  enda  of 
Science. 

We  do  not  doubt  that  if  a  deputation  composed  of  repre« 
aentativea  of  the  différent  metropolitan  Scientific  Societiea  was 
to  wait  upon  the  Marquis  of  Hartington  and  to  explain  to 
him  the  neceaaity  for  introducing  aome  grant  of  thia  kind  into 
any  measure  for  the  réduction  of  the  postal  tariff,  they  would 
find  in  the  Postmaster-General  one  most  willing  to  assist  to  his 
utmost  in  advancing  the  interesta  of  Science.  At  ail  events, 
the  experiment  ia  well  worth  the  trial. 


THE  WEEK. 
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SinM  opanisg  tlût  department,  w«  hftTe  r«oeiT«d  lo  moeh  anittuic»  from 
friendly  oorrespondente  in  différent  pftrts  of  the  world,  that  we  are  led  to 
belioTO  that  oar  readen  may,  with  very  little  trouble  to  themieWee,  aid  ne 
in  makin|[  "  The  Week  "  a  moet  oompreheniiTe  reoord  of  carrent  «rente  in 
the  Boientifle  world.  We  therefore  appeal  to  ail  onr  friends  to  lend  oa,  not 
merely  their  '*  earf ,"  bat  thtii  haode,  and  to  tend  os  any  weekly  "  jottinfre  " 
of  intereet  relative  to  mattem  occnrring  in  their  neishbonrhood.  **Th« 
■mallett  oontribntion'*  will  be  aecepted,  and,  serionalT,  the  briefer  and  more 
ters«  th«  notet  are  the  better.    Seoretaries  of  sooietiee,  metropolitan  and 

firovinoial,  Ubrariana,  coratort,  leoturers,  and  teaoherf ,  may  ali  do  tomething 
n  their  tam. 

|MONG  a  number  of  granta  for  reaearchea  in  Science 
made  to  scientifio  men  in  Ireland,  the  Eoyal  Iriah 
Academy  haa  yoted  the  aum  of  £25  to  Profeaaor  W. 
King  for  the  purpoae  of  making  inveatigationa  on 
the  jointing,  deayage,  and  foliation  of  rocka.  Some  yeara  ago 
Mr.  Ejng  waa  led  to  conclnde,  with  référence  to  the  firat  two  of 
theae  diviaional  atructurea,  that  rocka  poaaeaaing  them  were,  in 
the  firat  inatance,  divided  by  jointinga  ;  and,  in  the  next,  com- 
pressed  or  squeezed  by  a  force  exerted  more  or  less  perpen- 
dicularly  to  the  joint  planes  (see  Brit  Assoc.  Report,  1867,  p.  76). 
It  will  be  known  to  our  readers  that,  following  the  late  Daniel 
Sharpe,  Mr.  Sorby  and  Dr.  Tyndall,  each  gnided  by  înde- 
pendent  obseryation,  attribute  rock  clcavage  to  pressure  alone. 
Professer  King,  howeyer,  contends  that  this  agent  by  itself  will 
produce  nothing  more  than  a  schistose  structure,  incapable  of 
yielding  the  large  eyen  surfaces  of  slate.  In  his  opinion,  any 
two  aurfacea  belonging  to  a  aingle  cleavage  diyision  were  ori- 
ginally  the  two  planes  of  a  joint,  which  baye  been  ao  firmly 
united  by  preaaure  aa  to  require  mechanical  force  for  their 
srparatîon.     Morcover,  in  irne  plate-rocks  ibe  comprcppîon  bas 
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been  so  intense  as  to  bring  inio  close  contact  the  joints — even 
when  remoyed  from'  one  another  by  considérable  undivided  in- 
terspaces,  which  may  varj  from  less  tban  an  inch  to  several 
incbes  in  widtb;  thns  prodacing  their  nnlimited  diyisional 
stmctnre.  Bat  slate-rooks,  it  is  well  known,  are  not  always 
capable  of  being  split  to  tbis  extent,  baving  often  undeavable 
compressed  interspaces,  forming  tbick  or  imperfect  slates, — a 
pecaliarity  wbicb  is  inexplicable  on  tbe  generally  received  bypo- 
tbesis.  Interrnpted  deavage  singnlarly  cbaracterizes  a  rock 
occnrring  at  Bratbay,  near  Ambleside,  wbicb  will  only  split 
along  tbe  joints  into  flags  an  incb  or  more  in  tbickness.  Tbe 
Bratbay  rock  bas  been  compressed,  as  sbown  by  its  wrinkled 
déposition- surfaces,  and  tbe  complète  cémentation  of  its  joint 
planes  ;  bat  tbe  pressure  was  insufficient  to  bring  tbe  joints 
togetber.  Professer  King  anticipâtes  adding  considerably  to 
tbe  data  be  bas  already  collected,  elncidating  not  only  tbe 
above  divisional  stractnres,  bat  tbe  pbenomenon  of  rock- 
foliation* 

Professor  Oliver  commenced  bis  coarse  of  lectares  on 
Elementary  Botany  at  Sontb  Kensington  on  Friday  last.  Tbe 
attendance  was  a  very  large  one,  bat  tbe  attention  of  tbe 
audience  was  not  ail  tbat  could  be  desired.  Indeed,  if  we  must 
speak  tbe  trutb,  it  wonld  be  an  advantage  if  some  of  tbe  young 
ladies  on  tbe  npper  bencbes  wonld  avoid  tbe  "  scbool-girlisb- 
ness"  wbicb  tbey  display.  Silence  and  careful  attention  to  tbe 
lectarer  are  mucb  to  be  desired.  Tbeir  balf-wbispered  gossip,  de 
onmibiiB  relus,  tbougb  not  detected  by  tbe  Professor,  is  ex- 
tremely  irritating  to  tbose  ladies  wbo  really  wisb  to  learn 
botany. 

Thb  Quekett  Microscopical  Club  appears  to  be  a  success 
wbicb  more  tban  realizes  tbe  best  bopes  of  its  original  pro- 
jectors.  It  gave  its  annual  soirée  on  Friday  evening  last,  in 
tbo  rooms  of  XJniversity  Collège,  and  displayed  a  nnmber  of 
objects  wbicb  were  not  only  generally  interesting  to  tbe  scien- 
tific  visitors,  but  in  some  mcasnre  marked  tbe  progress  of  tbe 
8cience  of  microscopy  daring  tbe  year.  We  obsenred,  too,  wbat 
we  tbink  a  very  excellent  idea,  tbat  eacb  visiter  was  fnrnisbed 
witb  a  plan  of  tbe  rooms  in  wbicb  tbe  conversazione  was  beld. 
By  tbis  means  tbe  guests  were  enabled  witbout  confusion  to 
visit  tbe  particular  departments  in  wbicb  tbey  were  interested, 
and  were  tbus  saved  mucb  time  and  trouble.  Tbe  secretary 
and  officers  deserve  considérable  crédit  for  tbe  management  of 
tbe  entertainment.  In  connection  witb  tbis  society  we  may 
mention  tbat  at  tbe  next  meeting,  on  tbe  25tb,  Mr.  M.  C.  Cooke 
win  read  a  papcr  on  microscopic  moulds,  illustrated  by  diagrams 
and  spécimens.  Mr.  Cooke  is,  afber  Mr.  Berkeley,  our  bigbest 
Britisb  autbority  on  tbe  snbject,  and  we  feel  sure  tbat  tbose 
wbo  bear  tbis  paper  will  learn  many  facts  of  interest  and  im- 
portance in  connection  witb  a  snbject  wbicb  to  pbysicians  and 
microscopists  is  so  frangbt  witb  problème  of  importance. 

Some  tbink  tbat  fangi  bave  to  do  witb  tbe  propagation  of 
épidémie  diseases,  bat  be  tbat  as  it  may,  we  may  mention  tbat 
an  affection  wbicb  deserves  to  be  studied  in  its  fungological 
aspects — tbe  foot-and-moutb  disease — bas  made  its  appearance 
in  several  fresb  places  in  Nortb  Staffordsbire  within  tbe  past 
few  days.  Its  effects  bave  been  felt  most  severely  on  tbe  west 
side  of  tbe  Potteries,  wbere  there  bave  been  numerous 
outbreaks. 

Tue  officiai  staff  of  tbe  Mint  bas  lately  undergone  so  many 
serions  cbanges  tbat  it  does  not  surprise  us  to  find  tbat  tbe 
Mint  itself  is  soon  to  be  transferred  bodily  to  a  new  site.  In 
answer  to  a  question  put  by  Mr.  J.  B.  Smitb,  tbe  otber  nigbt, 
in  tbe  House  of  Commons,  Mr.  Lowe  stated  tbat,  before  long, 
^riH  Mint  would  be  removed  from  Tower-bill  into  tbe  interior  of 
liondon. 

The  Melbourne  Argus  gives  us  fartber  acconnts  of  tbe 
wonderfal  results  of  diamond-mining  in  Australia.  We  learn 
that  about  the  middie  of  December  anotber  very  fine  lot  of  121 
dinmonds,  from  tbe  gronnd  of  tbe  Mudgee  Gold  and  Diamond 


Company,  were  received  by  tbe  manager,  Mr.  W.  H.  Tuckett, 
tbrougb  tbe  Bank  of  Victoria.  One  beautiful  stone  weigbed 
2^  carats.  In  order  to  extend  tbeir  opérations,  tbe  Company 
bave  purcbased  a  steam-engine.  Since  tbe  departure  of  last 
mail,  tbe  Australian  Diamond  Mines  Company  bave  been 
steadily  pusbing  on  tbeir  works,  and  bave  obtained  witb  one 
macbine  171  diamonds  and  38  oz.  of  gold.  Tbe  yield  of  gold 
bas  more  tban  paid  tbe  working  expenses  daring  the  montb. 
Tbe  171  diamonds  will  be  sent  to  tbe  company's  agent  in 
London  by  tbe  outgoing  mail.  Tbis  parce!  wiÛ  make  tbe  total 
quantity  sent  to  England  759  stones.  Two  of  tbe  company's 
macbines  bave  been  idle,  owing  to  tbe  breakage  of  copper 
sieves  ;  but  tbey  will  be  at  work  again  in  abont  a  week*s  time. 
Tbe  six-carat  diamond  found  in  tbe  Australian  Diamond  Com- 
pany's groand,  and  sent  to  Europe  to  be  cat,  was  retamed  to 
Melbourne  by  tbe  last  mail.  It  bas  been  ont  down  to  a  diamond 
of  3^  carats,  and  is  an  exquisite  spedmen  of  brilliancy  and 
parity.  It  possesses  an  exceptional  value  as  tbe  first  large-sîzed 
Australien  gem  discovered,  and  is  bigbly  praised  by  tbe  lapi- 
daries  tbrougb  wbose  bands  it  bas  passed. 

On  Tbursday  last  a  deputation  waited  on  tbe  Home  Secre- 
tary to  urge  on  bim  and  tbe  (lovemment  the  necessity  of 
passing  an  Act  to  amend  tbe  Médical  Act  of  1858.  Tbe 
deputation  represented  between  nine  and  ten  thousand  mem- 
bers  of  the  médical  profession — ^in  fact  nearly  one  balf  of  tbe 
faculty, — and  was  apparently  very  favourably  received.  We 
quite  sympathize  witb  tbe  views  of  tbe  deputation.  Anytbîng 
more  clumsy,  more  inefficient,  or  less  broad  in  its  political 
principles  tban  tbe  Act  of  1858  it  would  be  difficult  to  oon- 
ceive.  It  bas  cost  the  profession  some  bundred  thousand 
pounds,  it  bas  taxed  severely  tbose  wbo  can  least  afford  it,  and 
bas  donc  notbing  that  could  not  bave  been  effected  at  tbe  cost 
of  a  few  hundreds.  It  is  not  too  mucb  to  say  tbat  tbe  existing 
plan  of  médical  éducation,  wbile  it  is  no  guarantee  to  the 
public  of  tbe  skill  of  a  médical  man,  is  a  disgrâce  to  tbe  noblest 
crafl  among  us,  and  a  blot  on  the  vaunted  philosophy  of  the 
century.  It  is  cumbrous  witbout  being  oomprehensive,  and 
wbile  unequalled  in  its  severity,  it  is  unsurpassed  in  tbe  in- 
security  it  offers  to  tbo  public.  It  is  a  tree  that  bas  borne  bad 
fruit.     Let  us  lay  tbe  axe  to  its  roots. 

The  tramway  modèle  on  view  at  35,  Parliament-street  deeerve 
attention  from  ail,  whether  students  of  mechanics  or  not» 
especially  as  we  are  soon  to  bave  the  real  tramways  at  work 
on  our  London  streets.  Tbe  line  between  Wbitechapel  and 
Bow  will  probably  be  tbe  first  finisbed.  Tbo  car  to  be  used  is 
very  similar  to  tbat  seen  in  America — bandsome,  comfortable, 
roomy.  It  will  convey  twenty-eight  outside  passengers  and 
twenty-two  "  insides,"  affording  to  ail  ample  seat-space  and 
opportunity  of  passage  witbout  tbe  inconvenience  which  the 
ordinary  means  of  conveyance,  especially  on  a  wet  day,  inflicts. 
Tbe  fare  is  fixed  by  Act  of  Parliament  at  a  penny  per  mile, 
witb  an  understanding  that  the  charges  may  at  any  time  be 
revised  by  the  Board  of  Trade.  AlUiough  the  tramway  car- 
nage is  narrower  externally  tban  an  ordinary  omnibus,  it  is 
12  in.  wider  within,  and  very  lofby.  As  one  borse  on  a  tram- 
way is  said  to  be  equal  to  four  on  tbe  road,  the  bnge  vehide 
will  be  easily  drawn  by  tbe  customary  pair.  The  promoters  of 
the  modem  schemes  bave  no  doubt  of  tbeir  ability  to  avoid  any 
bindrance  or  damage  to  the  common  street  vebicles.  Tbe  rails 
being  level  witb  the  surface  of  the  road,  a  carriage  will  be 
able  to  cross  them  witbout  ondangering  its  springs,  as  was  the 
case  witb  Train's  ill-fated  System,  wbile  tbe  |-in.  groove  in 
wbicb  the  fiange  of  the  car-wbeel  rnns  is  too  narrow  to  entrap 
the  flimsiest  wheel  of  the  most  élégant  vebicle. 

The  last  number  of  the  Journal  of  the  Stoiistical  Society 
of  Ireland  contains  some  very  valuable  papers.  Among 
them  we  may  especially  refer  to  tbose  of  Mr.  W.  J.  Hancock, 
on  the  Laws  of  Massachusetts  regulating  tbe  Business  of  In- 
surance Companies,  and  by  Dr.  MapoÛier,  on  "tbo  Dublin 
Hospitals,  their  Grants  and  Gk>veming  Bodies." 
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SiGNOs  Mi&AGLiA,  tho  well-known  Italian  professor,  bas 
jost  made  a  most  curioas  gift  to  the  Anatomical  Maseam  of 
Naples.  It  consista  of  the  skulls  of  ten  oriminals,  a  few  of 
which  had  remaincd  daring  inore  than  sixty  years  stnck  up  on 
the  walls  of  Castel  Capnano,  a  monument  of  the  barbarons 
âges.  The  professor  bas  added  to  this  gifb  an  aathentic  bis- 
torj  of  the  skolls,  accompanied  by  Tarions  pbysiological  and 
anatomical  considérations  on  their  appearance;  and  be  pur- 
poses  to  adopt  this  as  the  subject-matter  of  a  course  of  lectures 
which  be  will  shortly  deliver  at  Naples. 

AccoBDiNG  to  Licht,  EL  German  photographie  journal,  photo- 
graphy  is  being  employed  by  the  Prussian  Govemment  for  the 
same  pnrpose  as  in  the  War  Department  in  this  country  ;  for 
the  production,  namely,  of  records  of  shot-and-sbell  practice 
against  iron  plates.  A  shield  constructed  by  M.  Gruson  bas, 
it  is  said,  been  destroyed  by  the  effect  of  ten  shots  from  a  96- 
pounder  gun  at  200  paces. 

Thx  Working  Men's  Club  and  Institnte  Union  baye,  with 
permission  of  the  authorities,  arranged  for  a  séries  of  visits  to 
the  national  muséums  on  Saturday  afbernoons  for  the  members 
of  workmen's  clubs.  The  important  feature  connected  with 
thèse  visits  is  that  in  each  case  the  party  wDl  be  under  the 
guidance  of  some  gentleman  specially  qualitied  to  afford  instruc- 
tion in  some  particular  braucb  of  science  and  art.  To  enable 
the  great  majority  of  the  visitors  to  thèse  yaJuable  national 
collections  thus  to  learn  something  of  the  history  and  nature 
of  the  objects  thcy  see  there  is  a  real  service  to  the  cause  of 
popular  instruction.  A  party  of  fifly  workmen  were  thus 
eoabled  to  pay  a  visit  to  the  Egyptian  Department  of  'the 
British  Muséum  on  Saturday,  under  the  kind  guidance  of  the 
distinguished  scholar,  Samuel  Sharpe,  Esq.  We  are  requested 
to  state  that  the  "  Club  Union  "  will  be  very  glad  to  bave 
similar  yaluable  services  from  other  gentlemen  for  visits  to  the 
national  collections. 

At  the  usual  monthly  meeting  of  the  Boyal  Botanic  Society' 
beld  on  Saturday,  Mr.  Charles  Bobert  Turner  in  the  chair» 
eight  new  fellows  and  members  were  elected  by  ballot,  and  the 
names  of  the  following  candidates  were  read  : — Miss  Emily  J.  | 
Samuel,  Mr.  Bobert  T.  Firebrace,  Mr.  James  Burns,  Mr.  G.  , 
Crampton,  Mr.  Henry  Cntler,  Mrs.  Farman,  Mr.  G.  Sangster  | 
Green,  Mr.  Henry  Brooks,  Mr.  Thomas  Cope,  Bear- Admirai 
Bamett,  Sir  George  Brooke  Middleton,  Bart. 

The  Spxing  term  of  the  Working  Men's  Collège  oommenced 
on  Monday  evening.  Elementary  and  advanced  classes  were 
formed  in  arithmetic,  algebra,  geometry,  book-keeping,  Englisb, 
French,  German,  Latin,  and  Greek  grammar  and  literature, 
Englisb  history,  the  use  of  the  microscope,  astronomy,  physio- 
logy,  music,  and  drawing.  To-morrow  a  gênerai  meeting  will 
be  beld,  when  the  principal,  the  Bev.  Professer  Maurice,  M.A.  ; 
the  vice-principal,  the  Bev.  Professor  Brewer,  M. A.,  Mr.  Thomas 
Hughes,  Q.C.,  M.P.,  the  Bev.  Llewelyn  Davies  Bevan,  LL.B., 
and  other  gentlemen  will  address  tho  students.  On  Saturday 
next  Mr.  Nevil  S.  Maskelyne,  M.A.,  Keeper  of  the  Mineralogy 
Department  of  the  British  Muséum,  will  deliver  the  first  of  a 
course  of  lectures  on  "  Crystals." 

The  Photographie  News  bas  pleasnro  in  announcing  that  the 
silver  medal  of  the  Bengal  Photographie  Society  bas  just  been 
awarded  to  Messrs.  Bobinson  &  Cherrill  for  "  the  best  séries  of 
six  landscapes  or  portraits  taken  and  printed  eut  of  India.*' 

CuBiousLY  enoQgb,  while  tbe  deputation  referred  to  elsewhere 
is  trying  to  induce  Government  to  made  a  radical  reform  in 
médical  éducation,  a  body  oalled  the  Médical  TeacJiera*  Associa- 
tion, dissenting  from  the  view  of  its  first  président,  Mr.  Simon, 
bas  been  trying  to  bolster  up  the  existing  scheme  by  an  infinité 
number  of  modifications  of  détail,  which  are  gratifying  to  the 
small  minds  of  some  of  the  older  pédagogues  of  the  profession. 
We  notice,  bowever,  that  at  the  next  meeting  some  matters  are 
to  be  discussed  which  show  that  the  young  blood  of  the  asso- 


ciation is  assertîng  itself.  Among  the  agenda  for  the  meeting 
on  Friday,  No.  3  is  as  follows  : — "  To  considcr  tbe  followiog, 
proposition  of  the  Counoil  in  regard  to  scbedules  : — '  That 
after  the  establishment  of  an  efficient  System  of  examinations, 
it  would  be  expédient  that  tbe  certificates  of  attendance  on 
lectures  required  by  the  examining  boards  sbould  be  abolished.'  " 

In  our  leader  on  the  Albert  Hall  of  Arts  and  Sciences  we 
pointed  ont  the  monstrous  absnrdity  of  pretending  to  advance 
Science  by  spending  a  lot  of  money  in  the  purchase  of  a  Brob- 
dignag  organ.  We  are  glad  to  see  that  one  of  our  musical  con- 
temporaries  takes  the  same  view  from  a  purely  scientific  acoustic 
standpoint.  Itsays: — "The  largest  organ  in  tbe  world  will 
be  the  organ  now  building  by  Willis  for  the  Hall  of  Arts  and 
Sciences,  South  Kensington;  it  will  bave  111  sounding  stops, 
independent  of  14  couplers — an  absurd  multiplication." 

M.  Dvcos  DU  Haubon  continues  bis  investigations  in  regard 
to  the  productions  of  colours  in  photography,  and  bas  written 
another  note  upon  the  subject,  which  the  Monitezir  de  la  Photo- 
graphie reproduces  in  extenso.  He  bas  likewise  forwarded 
further  transparent  spécimens  of  bis  process. 

The  cost  of  material  for  tbe  bronze  coinage  now  in  use  is 
less  than  £100  a  ton  ;  the  cost  of  the  workmansbip,  by  con- 
tract,  is  about  £50  a  ton,  and  the  pence  are  issned  or  sold  at 
the  price  of  £448  a  ton  ;  showing  a  profit  to  the  State  of 
£330,000,  or  equal  to  about  £10,000  annually. 

A  cuBiovs  instance  of  the  way  in  which  exceptional  cases 
lead  to  altération  of  standing  rules  bas  been  shown  by  the 
University  of  Aberdeen.  In  conséquence  of  the  difficulty 
which  occurred  in  the  case  of  a  student  wbo  was  registered  at 
a  late  period  of  the  Session,  and  whose  vote  turned  the  élection 
for  Lord-Bector,  the  University  Court,  on  Tuesday  last,  unani- 
mously  agreed  to  the  motion  of  Dr.  Kilgour  that  ail  students, 
unless  in  spécial  cases  approved  of  by  the  University  Court, 
must  matriculate  within  three  weeks  of  tbe  commencement  of 
tbe  Session. 

At  the  récent  meeting  in  favour  of  the  proposai  to  encourage 
women  to  adopt  medicine  as  a  profession»  it  was  stated  that 
some  of  the  lady-practitioners  had  their  hands  full  of  work. 
Evil-disposed  persons  might  think  this  tbe  "  puff  oblique  ;  "  but 
"  Honi  soitJ'  We  sbould  welcome  a  tboroughly  skilled  female 
physician  ;  but  we  sbould  first  like  to  see  some  really  scientific 
women. 

The  Medico-Chirurgical  Society  of  Bologna  bas  awarded 
the  Sgarzi  Gaiani  prize  of  2,000  lire  (£80)  to  Professor  A. 
Corradi,  of  Pavia,  for  the  best  work  on  the  improvements 
effected  in  surgery  by  Italians  during  tbe  présent  century. 

His  Grâce  tbe  Duke  of  Buodeuch,  K.G.,  Président  of  the 
Boyal  Horticultural  Society,  bas  nominated  the  following 
gentlemen  for  Yiee-Presidents  of  the  Society  for  the  présent 
year,  viz.  :— H.S.H.  the  Prince  of  Teck,  the  Lord  Bishop  of 
Winchester,  Lieut.-Gen.  Hon.  C.  Grey,  W.  Wilson  Saunders, 
F.B.S. 

The  United  States  Government  bas  recognized  the  danger 
of  the  so-called  paraffin  oils.  A  gênerai  order  promulgated  by 
the  United  States  War  Department  provides  that  bereafler  no 
volatile  oils  wili  be  issued  or  used  for  illuminating  purposes  at 
military  posts,  and  ail  yarioties  of  ooal-oil  will  be  regarded  as 
volatile.  In  gênerai,  lard-oil  will  be  sapplied  for  issues  of  oil 
authorized  for  tbe  necessary  illumination  of  military  posts. 

The  Président  of  tbe  Botanical  Society  of  France  in  bis  new 
diction  ary  bas  supported  Mr.  Darwin's  views. 

In  our  report  of  the  Yienna  Academy  in  ibis  number  it  is 
stated  that  one  of  tbe  chemical  papcrs  (on  Feb.  3)  was  pre- 
sented  by  Professor  Bedtenbachcr.  It  is  with  much  regret 
that  we  bave  to  state  that  this  eminent  cbemist  is  now  no 
more. 
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A  N£W  Frencb  journal  of  tho  higHer  mathematics  is  aboat 
to  be  published. 

Tns  Conncil  of  the  Society  of  Arts,  not  content  with  the 
Government  promise  of  a  commission  to  inqnire  into  the 
exUting  relation  of  the  State  to  Science,  bas  determined  to  go 
into  the  question  in  the  abstract.  It  has  decided  to  call  a 
moming  conférence  at  an  earlj  date  to  discnss  the  question  of 
the  "  Relations  of  the  State  to  Science,  and  the  Nécessiter  for 
Officiai  Inquirj  into  the  Sabjeot  by  Boyal  Commission."  Col. 
Strange,  F.B.S.,  will  open  a  discussion  by  reading  a  paper  on 
the  subjeot.    Members  and  their  friends  are  invited  to  attend. 

TmsRE  are  already  no  fewer  than  fifty-three  candidates  for 
the  fifleen  F.B.S.  élections  to  be  made  in  June. 

We  hâve  to  announce  the  death  of  two  men  of  Scienoe-^the 
Bqc  de  Gadore  and  Signer  Guppari. 

The  Boyal  Agricultnral  Society  is  not  satisfied  with  the 
proceedings  of  the  Boyal  Yeterinary  Gollege,  with  référence  to 
the  researches  into  the  diseases  of  cattle,  sheep,  and  pigs.  Ont 
of  the  £200  annually  given  by  the  Society  for  the  advanoement 
of  veterinary  science  in  regard  to  farm  stock,  it  was  understood 
that  £50  would  be  particularly  devoted  to  expérimente  on  dis- 
eases. The  GouncÛ  of  the  Society  are  doubtfal  whether  this 
has  been  suffîciently  done,  and  therefore  they  now  divide  the 
grant  into  two  portions  :  £150  to  be  given  for  the  gênerai  ad- 
vancement  of  veterinary  science,  and  the  other  £50  to  be 
expended  entirely  in  carrying  ont  snch  expérimente  in  diseases 
as  the  Gouncil  shall  require,  the  resuit  to  be  immediately]  com- 
municated  to  the  Gouncil,  along  with  a  detailed  statement  of 
how  the  £50  has  been  disposed  of. 

The  Egyptian  Government,  in  order  to  better  protect  ships 
entering  Fort  Said  for  the  Suez  Ganal,  bave  just  constructed 
a  lighthouse  at  the  entrance  to  the  port.  The  new  light  is  a 
fiashing  one,  flashing  every  three  seconds,  and  the  illuminating 
apparatus  is  electric  of  the  first  class.  The  tower,  which  is 
built  of  sand  and  cément,  is  of  a  light  grey  colonr. 

It  gives  us  great  pleasnre  to  be  able  to  state  that  Herr  von 
Graefe,  whose  ill  health  we  referred  to  recently,  has  returned 
from  Italy  to  Berlin,  and  has  resumed  his  occupation,  being 
now  quite  convalescent. 

The  subscription  which  has  been  raised  in  Paris  with  the 
object  of  affording  assistance  to  the  family  of  the  illustrions 
Scandinavian  naturalist,  Sars,  has  been  attended  with  unex- 
pected  success.  In  the  space  of  a  fortnight  it  has  attained  the 
sum  of  6,500  francs — an  amonnt  which,  says  the  Lancet,  is 
quite  unusual  in  France,  even  when  the  object  of  a  subscrip- 
tion is  most  urgent  and  meritorious. 

In  regard  to  the  proposed  Horticultural  Gongress  at  Oxford, 
a  correspondent  of  the  Qardeners^  Ohronicle  asks,  Is  it  not 
possible  to  hâve  the  help  of  some  of  the  collège  dons  at  a  hor- 
ticultural congress  P  Nearly  ail  our  great  thinkers,  from  Bacon 
downwards,  bave  been  fond  of  gardening,  and  Flora's  light  and 
gracefal  garland  has  lightened  up  and  gladdened  many  a  brow 
oppressed  with  the  magnitude  of  mighty  thonghts.  Gould  no 
professor  or  student  bring  back  thèse  great  thinkers,  and  show 
in  an  informing  paper  their  indebtedness  to  horticulture  F  A 
paper  on  Oxford  horticultural  worthies,  or  of  great  Oxford  men 
who  hâve  found  solace  or  pleasnre  at  Flora's  altars,  would 
prove  a  graceful  weloome  to  the  Boyal  Horticultural  Society. 
The  sphère  of  the  congress  might  also  be  enlarged  to  indade 
botany,  which  is  an  important  branoh  of  éducation  at  the 
universities.  And  hère  Professor  Lawson,  the  Professor  of 
Botany,  and  others  of  the  professors,  could  enrich  the  practi- 
cals  with  their  learned  lore.  Again,  gardening  as  a  fine  art 
would  be  a  grand  thème  for  the  tongue  or  pen  of  a  Buskin. 

We  believe  that  ail  that  has  been  said  on  the  subject  of 
London  butter  made  from  Thames  mud  is  the  wildest  nonsense, 
but  as  the  foUowing  statement  of  our  contemporary,  the  South 


London  Preea,  may  excite  a  smile  on  the  featores  of  our  ohemicsl 
readers,  we  reproduce  it  : — "  Another  ray  of  light  has  been 
shed  on  the  mystery  of  the  conversion  of  Thames  mud  into 
butter.  It  seems  that  the  banks  of  the  river  swarm  with  animal 
life — worms  and  so  forth, — and  thèse  are  alleged  to  be  the 
source  of  the  chemical  produots  added  to  the  material  supplied 
from  the  dairies  of  Holland.  In  order,  however,  to  set  the 
question  at  rest,  we  hâve  placed  a  spécimen  of  the  Thames 
butter  in  the  hands  of  an  eminent  anàlyst,  and  hope  shortly  to 
publîsh  his  report." 

Pbofsssob  Max  Mûlles,  in  his  reoent  lectures,  has  further 
developed  his  "  Science  of  Beiigion." 

A  GENERAL  exhibition  of  horticultural  products  will  be  given 
by  the  Impérial  Gentral  Horticultural  Society  of  France  on  the 
27th  of  May  next.  The  exhibition  will  last  six  daye,  and  will 
be  held  at  the  Palais  de  l'Industrie  in  the  Ghamps  Elysëes. 

Some  correspondence  has  passed  between  Lord  F.  G.  Gaven- 
dish,  M.P.,  Ghairman  of  the  Gommittee  for  the  Establishment  of 
the  "  Yorkshire  Gollege  of  Science,"  and  the  Endowed  Schools 
Gommissioners.  A  rough  outline  of  the  scheme  prepared  for 
founding  the  Gollege  of  Science  for  Yorkshire  was  submitted 
to  the  Gommissioners,  who  were  asked  for  their  assistance  and 
co-operation  in  regard  to  it,  both  by  making  the  scholarships 
(which  will  probably  be  founded  by  Ûie  Gommission)  tenable  at 
the  proposed  Gollege,  and  also  by  their  devoting  to  the  endow- 
ments  of  professorships  any  funds  that  might  appear  to  them 
applicable  for  the  purpose.  The  Gommissioners,  in  reply, 
express  their  cordial  concurrence  in  the  olgect  in  view,  and  their 
désire  to  do  ail  they  can  towards  its  attainment.  The  object  ts 
one  of  the  few  which  the  Gommissioners  consider  so  important 
in  themselves.  and  so  likely  to  oommand  extensive  public  support» 
as  to  lead  them  to  think  that  it  would  be  quite  justifiable  to 
attempt,  in  some  cases,  the  partial  diversion  to  them  of  the 
funds  of  endowments  now  solely  applied  to  the  traditional 
purposes  of  grammar-schools.  The  Gommissioners  observe  that 
they  hâve  no  power  to  create  new  endowments  ;  but  that  it  is 
within  the  powers  conferred  by  the  Act  to  direct  the  aotual 
conversion  of  any  existing  endowments,  single  or  aggregate, 
into  an  institution  snch  as  a  technical  collège. 

As  an  instance  of  the  value  of  the  microscope  in  varions 
inquiries  in  which  it  might  be  thonght  of  np  service,  we  may 
cite  the  récent  case  of  the  Welsh  fasting  girl*  At  the  last 
day's  stage  of  the  prosecntion  inquiry,  Mr.  John  Phillips, 
surgeon,  stated  that  he  assisted  the  last  witness  to  make  the 
post-mortem  examination,  and  oorroborated  his  évidence.  He 
fbund  the  right  shoulder  very  mnch  elevated,  and  the  muscles 
more  developed  than  the  left.  He  lifted  both  arms,  and  fbund 
under  the  lefb  arm-pit  a  hollôw  capable  of  containing  a  half- 
pint  bottle.  He  aùo  examineà  toith  a  microscope  the  eonUwls 
qf  the  stomach,  He  recognixed  starch  globules  in  ahundanee, 
and  eeverai  small  pièces  of  hone — either  of  smaU  fish  or  smaU 
hirds.  The  starch  was  most  probably  idhen  from  arroi/oroot, 
John  Daniel,  uncle  of  the  girl,  deposed  to  having  offered  her 
water  on  the  evening  before  her  death.  She  tnmed  away  her 
head,  and  did  not  speak. 

The  new  arrangements  as  to  the  proposed  abolition  of 
the  Sandhurst  Professorships  are  still  under  considération. 

A  propos  of  the  proposai  to  reduce  the  postage  on  paroehb 
Mr.  Graves  made  the  foUowing  motion  in  the  House  of  Gom* 
mons  last  nighti— "That  in  the  opinion  of  this  Honse  it  is 
expédient  to  reduce  the  rate  of  inland  postage  on  printed  mattor 
to  one  halfpenny  for  two  ounoes,  and  that  the  postage  on  news* 
papers  should  be  likewise  reduced  to  one  halfpenny.'* 

The  Lancet  bas,  in  some  measure,  taken  np  the  side  of  the 
students  recently  rusticated  from  the  Qneen's  Gollege,  Galwaj. 
We  hope  soon  to  be  able  to  go  impartially  into  £e  whole  of 
this  matter.  It  is  very  difficulté  àmid  sudi  oonflicting  state- 
ments  as  those  of  the  two  sides,  to  corne  to  any  conclusion. 
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The  laUMr.  Thomas  Smith,  of  Glassîngall,  who  died  lately 
at  Avignon,  bas  bequeathed  £5,000  for  building  a  muséum, 
pictnre  and  sculpture  gallery,  and  artisans'  reading-room  and 
library,  in  Stirling. 

Livingstoiîe's  supplies  hâve  not  yet  reached  him.  The 
foîlowing  letter  from  Sir  Roderick  Murchison  will  explain 
why  :— "  By  a  letter  from  Dr.  Kirk,  at  Zanzibar,  dated  so  late 
as  the  7th  of  February,  1870,  I  regret  to  learn  that  an  out- 
break  of  choiera  along  the  east  coast  of  Africa,  and  extending 
for  some  distance  into  the  interior,  bas  for  the  présent  impeded 
the  transmission  of  those  supplies  and  porters  to  Dr.  Living- 
stone  which  the  Earl  of  Glarendon  had  directed  to  be  sent  to 
him.  While  the  loss  of  life  has  been  fearfnl  at  Zanzibar  and 
on  the  coast  north  and  south  of  it,  and  has  also  extended 
inland  to  Ugogo  and  Uniamezî,  let  us  cherish  the  hope  that 
the  épidémie  has  not  reached  Ujiji  on  the  Lake  Tanganyika, 
where  the  great  traveller  bas  been  for  some  time  stationed.  In 
this  case,  though  the  consummation  of  bis  labours  is  neces- 
sarily  delayed,  he  may,  I  trust,  under  the  protection  of 
Providence,  escape  from  this  new  and  unexpected  Visitation,  as 
he  has  from  ail  the  previous  périls  which  he  has  snccessively 
encountered.'* 


A  NEW  mSBOT  :   COCCUS  FL0CGIFEBU8. 

|HE    foîlowing    remarks    appear   in    the    Qardmers* 
Chronide  from  the  pen  of  •*  I.  0.  W.  "  : — 

The  varions  instincts  exhibited  by  différent  specîes 
of  animais,  for  the  due  protection  and  nourishment 
of  their  eggs  and  newly-hatched  young,  afford  some  of  the  most 
interesting  peculîarities  for  the  notice  of  the  lover  of  Nature. 
Thèse  instincts  are  nowhere  displayed  under  so  many  and  such 
diversified  forms  as  among  the  multitudinous  tribes  of  insecte. 
From  the  dragon-fly,  which  simply  drops  its  eggs  into  the  pond 
of  water  from  which  it  has  but  recently  emerged  in  the  winged 
state,  and  in  which  its  young  as  soon  as  hatàed  wiU  be  sure 
to  find  an  ample  supply  of  food,  to  the  gnat,  which  glues  them 
together  and  also  deposits  her  eggs  iu  water,  but  arranges 
them  80  as  to  form  a  little  floatîng  boat  ;  or  to  the  scarabœus, 
which  incloses  its  egg  in  a  mass  of  excrément  which  serves  its 
young  for  food,  and  which  it  roUs  into  a  perfect  bail  coated  with 
sand  and  then  buries  beneath  the  surface  of  the  ground  ;  thence 
to  the  ichneumon,  which  bores  through  solid  wood  with  its 
ovipositor,  in  order  to  deposit  its  eggs  in  thebody  of  a>living 
wood-boring  larva,  upon  the  fatty  matter  of  which  its  young 
will  feed  ;  and  onwards  to  the  bee  or  wasp,  which  rear  most 
wonderful  structures  for  the  réception  of  eggs  and  storing  of 
food  for  the  community,  there  is  a  successive  development  of 
mental  activity,  so .  to  speak,  which  cannot  fail  to  rivet  our  at- 
tention. OtherSi  again,  envélop  their  eggs  in  extraneous 
matters  for  their  protection  ;  thus  a  not  uncommon  specîes  of 
BriUsh  moth,  which  is  remarkable  for  a  large  tuft  of  hair  at  the 
eztremity  of  the  body,  forms  a  nest  with  thèse  hairs,  in  the 
midst  of  which  she  deposits  her  eggs  ;  whilst  some  of  the  species 
of  Coccidas  actually  develop,  ont  of  the  pores  of  the  oxterior  in- 
tegument  of  their  bodies,  a  waxen  matter  havîng  a  cottony 
appearance,  which  they  employ  in  the  same  manner.  This 
Mngs  me  to  the  subject  of  the  présent  article.  My  attention 
was  directed  in  the  early  part  of  last  July  to  certain  white  ob- 
jecta upon  the  leaves  and  stem,  and  even  upon  the  sticks  used 
for  support  of  the  twigs,  of  a  camellia.  They  were  oblong, 
generally  curved^  about  one-third  of  an  inch  long,  and  had  idl 
the  appearance  of  the  droppings  of  some  small  bird,  one  end 
being  thickened  and  rounded.  On  examination  I  at  once  de- 
tected  them  to  consist  of  the  waxy,  ootton-like  sécrétion  of  a 
specîes  of  Ooccus,  of  which  I  had  previously  met  with  no  notice 
in  Works  of  économie  entomology  ;  and  on  carefully  looking  at 
the  thickened  end  of  the  mass,  I  found  the  minute,  shrivelled-up, 
and  biown  remains  of  a  female  soale  insect.  The  elongated 
floooow  mass  wat  eonvez  on  its  npper  surface,  having  a  slight 
dépression  running  along  the  middle  of  the  baok,  and  also  a 


fainter  one  along  each  side;  it  had  also  the  appearance  of 
transverse  but  cnrved  impressions,  so  that  it  might  almost  bc 
taken  for  the  body  of  a  footless  Caterpillar.  On  examining  the 
tree  more  closely,  I  fortunately  found  a  female  individual  still 
alive,  and  in  the  act  of  forming  its  floccose  mass.  The  form  of 
the  female  is  broadly  ovate  and  depressed,  the  head  tolerably 
distinct,  wîthout  any  appearance  of  antennœ  or  legs  visible 
from  above.  Having  only  found  this  single  female  in  the  act 
of  forming  its  mass,  I  was  unwilling  to  disturb  it  to  examine 
the  underside  of  its  body,  in  order  to  see  the  structure  of  its 
legs,  antennœ,  and  sucker.  The  hind  part  of  the  body  is 
oovered  with  minute  particles  of  exudation,  giving  it  the  ap- 
pearance of  having  been  powdered  with  minute  grains  of  moist 
sugar.  The  insect  was  of  a  pale  greyish  buff  colour,  the  hinder 
part  of  the  body  having  a  slight  fleshy  tinge,  and  the  latéral 
parts  being  freckled  wiâi  fine  dark  Unes  meeting  and  forming 
cells.  From  the  hind  part  of  the  body  of  the  female  was  pro- 
truded  a  mass  of  the  floccose  white  matter  above  mentioned, 
extending  backwards  about  half  the  length  of  the  insect,  and 
exhibiting  a  few  of  the  transverse  compressed  linee,  evidently 
formed  by  the  downward  pressure  of  the  extremity  of  the  insect's 
body  upon  the  soft  waxy  matter.  Hence  it  is  évident  that  the 
mass  is  gradually  protmded  backwards  until  ît  is  three  or  four 
times  larger  than  the  whole  body  of  the  insect  itself.  On 
carefully  examining  the  floccose  mass  with  a  microscope,  an 
immense  number  of  minute  eggs  were  found  imbedded  in  it,  and 
which  were  hatched  within  a  few  weeks  aller  my  discovery  of 
the  animal.  This  event  took  place  during  my  absence  abroad, 
and  on  my  retnm  I  found  the  bottom  of  the  box  in  which  I 
had  placed  the  insect  covered  with  minute  powder,  which 
proved  to  consist  entirely  of  the  dead  bodies  of  the  extremely 
minute  young,  which,  having  no  means  of  escape,  and  wanting 
a  due  supply  of  food,  had  died.  Although  I  had  nowhere  be- 
fore  seen  this  insect  in  any  English  conservatory,  I  detected  it 
shortly  afterwards  on  Gamellias  in  the  gardons  of  my  friend 
Dr.  Yerboren,  at  Hooghtlands,  near  Utrecht,  in  Holland, 
where,  however,  it  had  not  previously  attracted  attention. 
From  the  preceding  remarks  it  will  be  évident  that  thèse  beauti- 
fnl  trees  ought  to  be  carefully  examined  in  the  middle  of  the 
snmmer,  at  which  time  the  parasite  is  espedally  visible,  on  ac- 
count  of  its  sise  and  white  colour,  and  the  earlier  the  floccose 
mass  is  disoovered  and  bumt  the  safer,  as  the  eggs  are  deposited 
in  the  nddst  of  the  mass,  and  are  hatched  veiy  shortly  after- 
wards, the  period  of  hatching,  of  course,  depending  on  the  beat 
of  the  weather  at  the  time.  We  bave  still  to  speak  of  the  early 
States  of  the  insect,  and  its  mode  of  attacking  the  Camellia, 
but  in  the  mean  time  propose  for  it  the  name  of  Coccua 
fiocriferuê. 


A  CONVENIENT  ANBMOMETER. 

|B.  CASELLA  has  introduced  a  very  handy  anemo- 
meter  which  has  already  received  the  approval  of 
hygienic  meteorologists  and  physicists.  It  is  an 
instrument  which  might  be  employed  with  the 
greatest  advantage  in  hospitals  and  other  large  buildings.  Its 
object  is  to  register  the  quantity  of  air  which  passes  through 
the  building,  and  as  ail  real  ventilation  must  be  based  on  the 
estimate  of  this  quantity,  the  apparatus  is  one  having  a 
thoroughly  practical  application. 

It  was  first  constructed  for  Dr.  Parkes,  F.B.S.,  of  the  Royal 
Victoria  Hospital,  Netley,  for  measuring  the  state  of  ventilation 
in  that  large  military  establishment,  and  declared  to  be  the 
most  perfect  instrument  of  the  Idnd  in  use.  Since  then  it  has 
been  adopted  in  our  Houses  of  Parlîament,  the  United  States 
Senate,  several  of  our  northem  mines,  and  many  of  the  leading 
prisons  and  hospitals  throughout  the  country. 

The  graduations  for  each  instrument  are  obtained  by  aotoal 
experiment  by  means  of  machinery  made  for  the  purpose,  so 
that  the  indications  of  ail  are  as  comparable  with  ejich  other 
as  the  weight  or  measure  of  ordinary  substances. 
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The  indicatioDB  are  ahown  bj  meanii  of  the  large  dial  and 
hand,  and  &vb  emaller  onea,  u  ahown  in  the  annexed  plate. 
The  whola  ctrcamfereDce  of  the  large  dial  la  difided  ioto  100 
parla,  and  repreacnta  the  nnmber  of  feet  np  to  100  traveraed  bj 
the  carrent  of  air.  The  five  amaller  diaU  are  eaoh  divided  înto 
ten  parte  onlf,  one  Tevolntion  of  each  being  equal  to  ten  of  the 
preceding  dial.  and  represonting  1,000, 10.000, 100,000, 1,000,000, 
and  10,000,000  reapectirely.  By  mcans  of  tbe  large  dial  tbo 
lovr  velooity  of  50  ft.  per  minute  is  meaanred,  and  by  tbe 
emaller  onee  cootionons  regiatration  ia  eiUnded  np  to 
10,000,000  ft.,  or  1,893  miles,  being  praotically  beyond  what 
the  moet  eitended  obeBervattonH  can  reqaire,  whilat  jewelling 
in  Uie  moet  acnaitive  parts  ingorea  the  ntmoat  delicac;  of  action. 


B7  moving  the  amall  catch  a  backwarda  or  forw arda,  the 
work  is  put  in  or  ont  of  gear  withont  affecting  the  action  of 
tho  faas  ;  thia  prevents  the  injurions  effect  of  atoppiog  thcm 
Buddenly,  and  enables  the  observer  to  begin  or  end  his  observa- 
tiona  to  a  aeoond.  A  amall  handle  with  nnivereal  joint  acoom- 
paniee  the  inrtrament,  and  may  be  screwed  in  at  the  base  ;  by 
patting  a  stick  throngh  this  it  may  be  raiaed  or  lowered  to  any 
reqaired  height  and  aaed  in  any  poaition. 

To  ose  the  air-meter,  write  down  the  position  of  ail  the 
lianda.  Por  this  pnrpoae  place  the  instrument  before  you,  with 
the  0  on  the  outer  oircio  facîag  yon,  The  6rat  oircle  on  tho 
left  hand  indicatea  hnndrcda  of  feet,  the  neit  thonaanda,  the 
third  tena  of  thoosanda,  the  fonrth  hiindreda  of  thonaands,  and 
tbe  last  cirole  to  the  right  of  tlie  0  maïka  millions.  Begin  to 
Write  down  tho  poaition  of  tho  handa  with  the  million  cirole, 
and  then  go  round  from  right  to  left.  alwaya  writing  down  the 
loweat  of  the  two  nnmbera  if  the  hand  ia  between  two.  Let  us 
aay  that  the  hand  on  the  million  dial  ia  ab  0,  the  one  hundred 
thoosand  between  2  and  3,  tho  ten  thonaand  between  7  and  8, 
the  thonsand  between  1  and  2,  tbe  hnndred  at  5,  and  the  large 
hand  which  marka  nnits  and  tena  at  73.  The  million  hand 
wonld  be  omitted,  as  it  has  not  reached  1,  and  the  remaining 
nnmbcrB  wonld  run  271,573.  The  inatroment  is  then  put  in 
tbe  ciirrcnt  to  be  measured,  and  when  removed  after  a  gîven 
time,  ia  read  in  the  aame  way  ;  the  Grst  being  dedncted  from 
second  reading  gives  the  velocity  (uncorrectedj  in  feet  dnring 
tbe  time.  A  simple  table  is  provided,  by  means  of  which  {in 
atrict  observations)  allowance  may  be  made  for  the  différence 
cansed  by  inertia  at  high  and  low  relocities. 


ÏHB  BBIllSTONE    BUTTERFLY   (GONEPTERYS. 

RSAMNI). 

Bï  X.  uddimàn. 

■  Hia  common,  bat  yery  délicate,  botterfly  is  one  which 

■  oannot  fail  to  atrïke  even  the  youngeat  begînner  in 
ontomology.  Hot  long  aller  this  paper  haa  met  the 
eyes  of  the  reader,  the  brimatone  butterfiy  will  be 

thinking  of  takiiig   bis  "  spring   tonrj  "  for  no  sooner  has  the 
aunny  weather  sot  ip,  than  our  ••  ydlow  friend  "  will  wafce  up 


from  his  long  winter's  sleep,  and  wing  hia  course  madly  throngh 
the  "  Bweet  primroae  délia,"  'Tis  then  the  entomologist,  who 
haa  been  pent  up  for  a  long  period  amongst  "  bricks  and 
lUorLar,"  and  haa  doabtless  apent  a  great  part  of  his  time  in 
arranging  hia  captures,  &o.,  and  making  new  reaolutiona  for 
improvemcDt  (as  the  propriotors  of  the  NalunUiet'e  Nole-Buah 
bave  done,  and,  we  are  happy  to  ând,  bave  ancceeded),  may 
sally  forth,  net  in  hand,  into  the  conntry  lanea,  or  tread  the 
wood  or  coppice,  in  search  of  the  faacinating  Qon^l^j; 
Bhamiii.  But  shonld  be  not  meet  with  or  capture  a  single 
bntterflj,  he  may  enjoy  the  charma  of  a  pleasant  ramble,  re- 
viaiting,  perhape,  aome  apot  dear  to  his  memory  by  some  agree- 
able  incident;  and  tbeliealth  of  aueihilarating  walkis  secnred. 
Doabtless,  most  of  my  readeta  are  aware  that  this  inaect, 
wherever  it  occnrs,  ia  one  of  the  most  common  of  oar  bntter- 
flies  ;  but  the  maie  by  far  exceeda  the  female  in  abandance,  and 
yoQ  may  often  take  a  dozen  malea  of  thla  butterfly,  and,  per- 
haps,  not  a  single  femate  will  be  aeen.  Tbe  âight  of  tbe  brim- 
atone is  a  very  peculiar  one,  and  haa  a  great  reaemblance  to 
that  of  the  large  white  cabbage  (Pierls  Bratticœ)  ;  and  ahould 
the  entomologiat  not  snooeed  in  "  bagging  "  bim  at  the  Srat 
strike,  he  mnst  patîently  wait  foc  another  chance,  for  ho  is 
almoat  aafe  to  oome  baok  ogain  aller  a  few  minutes,  eis  he  haa 
a  great  habit  of  repeating  the  aame  jonrney  for  sometimea 
several  honra. 

The  egga  of  the  Brimatone  are  laid  in  the  montb  of  Âpril  on 
the  yonng  shoots  of  the  buckthorn  (Bliammia  catliarticm),  and 
are,  liko  the  perfect  insect,  of  a  yollow  colour.  Theso  batch  at 
tbe  latter  part  of  May  or  the  boginning  of  June,  and  by  the 
end  of  June  or  the  early  part  of  July,  tbe  caterpillara  are  full 
fed.  Tho  Caterpillar  is  velvety,  and  of  a  pale  green  in  colour, 
with  a  atripe  of  a  whitîah  hue  rnnning  along  eaoh  aide.  Ils 
shape  ia  rounded  above,  and  aomewhat  flatter  noderncalb. 
When  full  fud  it  fast«ns  itaelf  by  a  eilken  beit  ronnd  the  middic 
to  the  stema  of  the  bnckthorn,  and  tnrna  to  a  chrysalïa  of  a 
délicate  grocn  colour,  pointed  at  both  bead  and  lail,  which  ader 
a  abort  time  changea  to  a  duUish  yellow. 

The  butterfly  cornes  ont  early  in  Aaguat,  and  is  so  well 
known  by  ail  aa  to  reqnire  no  description.  In  order  to  aec  tbo 
Brimatone  butterfly  to  the  beat  advaotage  it  ia  necessary  ta 
leave  the  buay  hnm  and  buatle  of  towna,  and  take  np  a  position 
in  a  clover-field,  for  thero  the  Brimatone  loves  to  revel.  In 
aach  a  spot  aa  thia  you  may  enjoy  the  lumry  of  acenting  the 
aweet  and  delicions  perfume  of  the  clover,  and  perbaps,  by  way 
of  a  cbange,  that  of  a  pipe  of  tbe  "  frsgrant  freed,"  and  feast 
your  eyes  on  ita  golden  glories.  Yoa  wiU  find  no  great  diffi- 
culty  in  detecting  our  "jellow  friend"  as  be  winga  his  vay 
over  the  parple  carpet. 

The  individnals  of  thia  butterfly,  obserred  in  the  apring,  are 
the  hybernated  spécimens.  The  Brimatone  haa  been  erroné- 
onaly  snpposad  by  some  to  be  douUe-brooded  ;  bot  tbe  jnvenile 
entomologiat  must  not  be  led  iuto  snch  a  mistake  as  this.  Tbe 
"  plumage  "  of  those  aeen  in  tbe  epring  (in  most  cases)  cer- 
tainly  looks  quite  as  freah  as  if  they  had  not  long  emerged  from 
the  ohrysalia,  and  not  ao  "  shabbily  attired"  aa  one  mîght  be 
led  to  Bnppose  afler  a  long  winter's  aleep. 

The  spécimens  appearing  iu  early  apring  were  said  by  some 
to  be  the  offspring  of  thoae  aeen  in  the  antnmii,  not  thinking 
between  October  and  April  the  bnckthom  ia  destitnte  of  leaves, 
and,  conaeqnently,  there  ia  no  food  for  the  caterpillara. 

Tbere  is  a  well-kuown  variety  of  the  Brimatone  butterfly 
which  occnrs  in  the  aonth  of  Europe,  India,  &o.,  differing  from 
the  original  type  in  having  a  snffuaion  of  orange  on  the  fore- 
vringa.  We  are  told  this  Tariety  bas  been  described  aa  a 
différent  species  nnder  tbe  name  of  Cleopatra  ;  bnt  the  faot  of 
it  having  been  obtained  from  the  aame  batch  of  egga  aa  Bhamni 
banishes  ail  donbt. — NaturalUt'e  NoU-Sook. 


Botanioal  Bpaolmena.— A.  H.  Cnrtisa,  Ubrat;,  Bedford  Co„  Vir- 
ginia, baa  botimical  apecimena  (oaialogoe  famished)  for  eiohangs  for 
•pooimena  of  MineralB,  Oeology,  ShoUs,  and  Inaeots. 
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ADDITIONS  TO  THE  MENAGERIE  OF  THE  ZOOLOGICAL  GABDENS,  BEGENTS  PABK. 

From  Fehruary  27th  to  Mareh  12t^,  1870. 

[The  foUowing  Table  inolades  the  retnms  for  two  weeks.    Last  week's  liât  did  Dot  reaoh  ns  iill  we  had  gone  to  presa. — ^Ed.  S,  0.] 


Kame. 


1  CoUared  Fndt  Bat  (Cynonotems  oollaris)    

2  little  AnnadîlloB  (Dasypns  minutas)  ^  and  9  ••• 

1  Created  Ghian  (Pénélope  orÎBtata)  

1  Spider 

2  Vnlpine  Fhalangers'^tPhalangista  Tulpina)  9    

1  Féline  Donroaoanli  (Nyotipitheona  felinua)  $  

3  Whydah  Birds  (Vidna  paradisea)  S  

1  Bed-headed  Cardinal  (Paroaria  laryata)    

1  Crested  Agonti  (Dasyproota  cristata) 

1  Bearded  lizard  (Amphiboloms  barbatns) 

1  Bonnet  Monkey  (Maoaons  radiatns)  ^ 

1  €teey  Ichnenmon  (Herpeetee  grisens)  S 

1  Hahy-noaed  Wombat  (Phaaocdomys  latifrona)   ^ 

and  $ 

2  Swinhoe*B  Pheaaants  (Eoplocamos  Swinboii)   

2  Silyer  Pbeasants  (Eaplooamofl  nyothemems)  S  ... 
1  Pallaa's  Eared  Pheasant  (Crossoptilon  auritnm) ... 

1  Ynlpine  Phalanger  (Phalangista  yalpina) 

2  Sénégal  Tonraoons  (Cknrythiaz  perea)  ^  and  $  ... 

1  Boee-orested  Cockatoo  (Cacatna  molncoensis) 

1  Marimonda  Spider^monkey  (Ateles  belzebnth) 

4  Triangnlar  Spotted  Pigeons  (Colomba  gninea) 

6  WeaTerBirds    

1  Maoaqne  Monkey  (Maoaoos  oynomolgas)  ^     

1  Great  EAUgaroo  (Maoropns  giganteos)  $     

1  Babbit-eared  Perameles  (Perameles  lagotis) 

1  BloBsom-headed  Parrakeet  (Palœomis  bengalensis) 
1  Bing-neoked  Parrakeet  (Pàlœomia  torqnata)    

3  Angora  Cats  (Felis  domestioa,  yar.  Angorensis)  ... 

1  Tawny  Eagle  (Aqnila  nœyioides)   

3  Plambeons  Finches  (Spermophila  plnmbea) 

1  Solater's  Impeyan  (Lophophoros  Solateri)  ^  *     ... 

l  Blyth's  Tragopan  (Ceriomis  Blythii)  S  *    


Conntry. 


LaPlata  

Central  Amerioa  ... 
Ditto 

Brazil    

West  Afrioa 

Brazil    

South  Amerioa 

Anstralia 

Continental  India. . . 

India 

Yiotoria,  Anstralia 

Formosa   

China    

Northern  China  ... 
Anstralia  

West  Afrioa 

Molnocas 

Goiana 

West  Afrioa .. 

Afrioa  

India 

West  Anstralia    ... 

Hindostan    

India 

Ditto 

Cape  Colony 

Brazil    

Upper  Assam  

Ditto 


How  obUised. 


Bom  in  the  Menagerief 

Presented  by  C.  D.  Bowe,  Esq 

Presented  by  Capt.  J.  L.  Symon 

Ditto 

Bom  in  the  Ménagerie   

Presented  by  Mr.  C.  Gilman 

Presented  by  Dr.  Francis  Wiokstead   ... 

Ditto 

Parchased 

Ditto 

Presented  by  H.  S.  Carline,  Esq 

Presented  by  W.  Wiggins,  Esq 

Porohased 

Deposited  by  J.  J.  Stone,  Esq.,  F.Z.S 

Ditto 

Ditto 

Presented  by  Capt.  Jas.  N.  Smart    

Porohased 

Presented  by  Arthor  Lewis,  Esq 

Porohased 

Ditto 

Ditto 

Deposited  by  Mrs.  Brownlow    

Bom  in  the  Ménagerie   

Presented  by  Dr.  F.yon  Moeller,  C.M.Z.S. 
Deposited  by  Lieot.-Col.  Seymoor,  F.Z.S. 

Ditto 

Ditto 

Presented  by  E.  L.  Layard,  Esq.,  F.Z.S. 

Porohased 

Presented   by  Major  Montago,  Bongal 

Staff  Corps 
Ditto 


Where  plaoad  in  Oazd«BS. 


Monkey-honse 
Sloth's  and  Anteater*s 

Honse 
Eastem  Ayiary 
Soperintendent's  Office 
Sloth's  and  Anteater's 

Honse 
Monkey-honse 
Western  Ayiary 
Ditto 

Bodent-honse 
Beptile-honse 
Monkey-honse 
Small  Mammal  Honse 
Wombat•honq^ 

Pheasantry 

Ditto 

Ditto 

Sloth's  and  Anteater's 

Honse 
Western  Ayiary 
Parrot-honse 
Monkey-honse 
Western  Ayiary 
Parrot-honse 
Monkey-honse 
Kangaroo-sheda 
Sloth's  and  Anteaters' 
Parrot-hoose      [Honse 
Ditto 

Small  Mammal-hoose 
Eagle  Ayiary 
Parrot-honse 
Winter  Ayiary 

Ditto 


â  Mftle.  9  Female.  *  If  erer  prdTioiuly  ezhibited.  t  Fini  timaof  luiTingbrediii  theSodet^s  Gazdent. 


PEEDING  TEOUT  IN  FISH-PONDS. 

|BOM  the  third  Beport  of  the  GommisBÎoiier  of 
Fisheries  of  the  State  of  Maine,  U.S.,  we  extract  the 
foUowing  in  référence  to  food  for  tront  : — 

Bearing  fisli  in  small,  private  ponds,  where  they 
must  be  altogether  fed  by  hand,  will  anawer  very  well  when 
confined  to  the  maintenance  of  the  yoang  throagh  the  earlj 
stages  of  growth,  when  they  wonld  be  most  liable  to  destrac- 
tion if  tamed  loose,  or  to  the  growîng  of  a  limited  nnmber  of 
breeding  trout  or  fresh-water  salmon.  Bat  when  it  comes  to 
raising  fish  for  the  table,  sach  management  does  not  promise 
to  prodnoe  cheap  food  for  man,  nnlesa  there  be  foond  some 
soarce  of  food  for  the  fish  es  that  shall  be  cheaper  than  anj 
that  bas  yet  been  proved.  It  may  be  as  easy  to  raise  tront  as 
to  raise  chickens  or  pigs  ;  bat  in  order  to  famish  them  as 
cheaplj  to  the  market,  they  mast  be  grown  on  food  as  cheap 
as  that  which  grows  chickens  and  pigs.  Now  trout  are  cami- 
vorons — so  are  ail  other  fishes  with  whose  habits  we  are 
acqnaînted.  To  be  sure,  manj  kinds  will  eat  vegetable  sub- 
stances— ^bread,  corn,  rice,  and  so  on,  and  it  is  quite  probable 
that  thèse  matters  contribute  to  their  nonrishment  ;  but  whether 
there  be  any  species  that  is  mainlj  a  vegetarian  is  a  matter  of 
donbt.  Even  gold-fish  are  fonnd  to  grow  sicklj  if  deprived 
for  a  long  time  of  animal  food.  Bat  animal  food  is  expensire, 
at  least  that  which  is  to  be  had  in  the  markets  ;  and  as  to 
bntcher's  refuse,  the  necessity  of  obtaining  dnring  warm 
weather  a  fresh  snpply  almost  daily  wonld  greatly  increase  the 
expense.  Besides,  a  tolerable  approach  to  economy  in  the  use 
of  méats,  which  is  sure  to  take  place  with  the  increase  of  popu- 
lation, and  the  conséquent  demand  would  so  far  utilize  manj 


I  parts  of  slaughtered  animais  that  now  go  to  waste,  that  the 
residue  would  hardlj  be  equal  to  any  great  demand  from  fish 
growers.  The  food  that  bas  generally  been  used  for  trout  is 
Hyer.  Some  calculations  regarding  the  profitableness  of  raising 
trout  bave  been  based  on  the  supposition  that  liver  can  be  ob- 
tained  at  three  or  four  cents  a  pound,  and  at  this  price  it  may 
be  that  trout  can  be  reared  and  marketed  at  a  profit,  but  they 
oertainly  would  not  be  cheap,  and  probably  would  be  only 
luxuries.  Yet  parties  engaged  in  trout-growing  in  Massachu- 
setts bave  been  paying,  during  the  past  season,  for  ox-liver, 
to  feed  their  young  fry,  ien  centê  a  pound,  a  price  which,  if  the 
liyer  were  fed  to  the  larger  fish,  "  wonld  be  ruinons."  Cardled 
milk  has  been  used  by  some  with  favourable  results  ;  and  should 
this  be  found,  on  full  trial,  to  meet  ail  the  wants  of  the  fish,  it 
muât  take  the  place  of  liyer  and  such  méats.  One  company» 
located  at  West  Barn  stable,  Massachusetts,  feeds  the  large 
trout  on  salt-water  shrimps,  gathered  in  the  marshes  in  the 
immédiate  yicinity,  and  costing  one  dollar  per  bnshel.  Should 
ail  thèse  plans  fail,  it  is  yet  believed  that  some  way  will  be 
discovered  of  utilizing  the  insecte  that  devonr  our  crops,  or 
the  Aies  that  breed  in  offal  and  about  stables  and  manure 
heaps. 

A  bare  statement  of  the  number  of  persons  engaged  in  this 
industry  will  show  that  it  is  no  longer  regarded  in  the  light  of 
an  experiment.  In  New  England  and  the  Middle  States  there 
are  probably  thirty  or  forty  establishments  for  the  oultiyation 
of  fish,  prinoipally  trout,  with  a  yiew  to  profit.  One  firm  ia 
Western  New  York  hatches  several  hundred  thousand  trout 
annually,  and  has  realized  as  much  as  $10,000  profit  in  a  single 
year.  Thèse  profits,  howerer,  be  it  borne  in  mind,  are  mainly 
from  the  sale  of  young  fish  and  fecundated  eggs. 
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THE  MECHANICAL  CONSTRUCTION  OF  SHIPS' 

LOGS. 

BY  VAUGHAN   PENDKED,  CE. 

N  order  to  estimate  the  tme  velocity  of  a  ship,  dne. 
BBy,  to  a  certain  power  of  engines,  we  mast  regard 
the  water  as  bcing  absolutely  at  reat  witH  regard  to 
her  ;  for  it  is  obvions  that  if  the  water  in  which  sbe 
is  partiaUj"  immersed  has  a  proper  motion  of  its  own,  that 
motion  will  affect  the  absolnte  veloeitj  of  the  ship  throngh 
space,  accelerating  or  retarding  her  according  as  the  motion  of 
the  water  is  with  her  or  against  her.  Thns,  a  vessel  going  on 
the  measared  mile  with  a  tide  of  three  knots  an  hoar  nnder 
her  will  bave  an  absolate  speed  three  knots  an  honr  faster  than 
her  true  still-water  speed  when  rnnnÎDg  with  the  tide,  and 
three  knots  an  hoar  less  than  her  true  still-water  speed  when 
ranniog  against  it.  In  order  to  eliminate  this  factor,  ships  on 
the  measnred  mile  rnn  three  times  np  and  three  times  down 
the  mile.  The  ayerage  velocitj  of  ail  six  rons,  fonnd  by  the 
mean  of  means,  is  then  taken  to  represent  her  troe  speed,  it 
being  assnmed  that  sbe  will  be  as  mnch  accelerated  during 
three  of  the  runs  as  she  is  retarded  throngh  the  other  three. 
Bat  thk  assnmption  is  not  neœssarily  well  fonnded,  becanse  it 
is  possible  so  to  arrange  the  time  of  taking  the  rnns  with 
regard  to  the  tide,  that  onlj  two  of  the  rnns  ont  of  the  six 
shall  be  against  the  tide,  three  of  the  rnns  with  it,  and  one  at 
slack  water,  or  even  on  the  tnrn.  By  this  means  the  vélocity 
of  a  ship  can  be  made  to  appear  greater  than  it  really  is. 
Honestly  condncted,  however,  the  measnred-mile  trial  constitites 
the  only  means  now  nsed  in  her  Majesty's  navy  of  ascertaining 
the  trae  speed  of  a  ship,  and  this  is  one  of  the  two  methods 
referred  to  as  exact  in  the  beginning  of  this  paper.  Measnred- 
mile  trials,  however,  are  fall  of  defects,  well  known,  and  re- 
salting  in  the  fact  that  the  speed  of  a  ship  on  the  measnred 
mile  is  always  apparently  greater  than  her  speed  at  sea. 

Of  late  years  the  System  of  six  hoars'  trial  has  been  întro- 
daced.  A  ship  rans  down  Channel  for  three  hoars,  and  then 
back  again  to  her  port  of  departare,  say  Portsmpnth,  for  three 
honrs.  The  distance  ran  in  the  time  is  regarded  as  deciding 
her  speed.  Bat,  in  the  first  place,  nnless  mnch  care  is  taken 
it  is  qaite  possible  to  hâve  a  strong  tide  telling  either  against 
or  for  the  ship  the  whole  time  ;  and,  in  the  second,  no  accnrate 
means  of  remarking  the  distance  rnn  exists.  It  is,  of  course, 
easy  to  say  that  from  point  to  point  (taking  landmarks  as  a 
basis)  the  distance  is  by  chart  so  mnch  ;  but  a  bad  steersman,  or 
the  inflaence  of  the  wind  or  sea,  may  cause  a  ship  to  go  over 
mnch  more  water  than  that  indicated  by  the  position  of  land- 
marks on  the  chart  ;  for  if  the  ship  took  a  sinnons  coarse  it  is 
obvions  that  her  true  speed  conld  only  be  ascertained  by  mea- 
snring  the  circnmferential  length  of  the  cnrves  traversed.  But 
the  chart  assumes  that  the  ship  traversed  only  the  ohords  of 
thèse  curves  ;  very  frequently,  as  a  conséquence,  the  distance 
is  measnred  by  the  number  of  révolutions  made  by  the  screw  ; 
slip  being  deduoed  from  the  measnred-mile  trial.  Nothing  can 
be  less  scientific.  The  six  hours'  trial- trip  system  is,  therefore, 
eminently  unsatisfactory,  and  it  remains  a  fact  that  no  means 
of  mcasnring  the  absolnte  vélocity  of  a  ship  with  minute 
accnracy  is  now  in  gênerai  use. 

But  it  is  not  during  trial  trips  alone,  or  even  principally, 
that  it  is  expédient  to  know  the  exact  speed  at  which  a  ship 
is  moving  from  point  to  point  of  the  earth's  surface.  To  the 
practical  navigator  the  means  of  obtaining  a  good  gênerai  idea 
at  least  of  the  speed  at  which  he  is  sailing  or  steaming  are 
absolate  necessities.  The  author  is  not  about  to  take  up  the 
time  of  this  meeting  by  any  dissertation  on  the  science  of  navi- 
gation. He  will  proceed  at  once  to  assume  that  the  existence 
of  a  speed-measnrer  on  board  every  ship  is  recognized  as 
essential  to  proper  navigation,  and  go  on  to  describe  such 
apparatus  for  measnring  the  vélocity  of  ships  as  appear  to 
deserve  attention. 

The  apparatus  in  most  gênerai  use  for  this  purpose  is  the 


common  log.  This  is  made  of  wood,  in  the  for  m  of  a  sector  of 
a  circle,  loaded  with  lead  at  its  circnmference,  so  that  if  left  to 
itself  it  swims  upright  in  the  water  with  the  apex  at  the 
surface.  The  log  is  usnally  5  in.  or  6  in.  long  and  ^  in.  thick. 
It  is  attached  to  the  log  line  by  two  cords,  one  of  which  is 
fixed  at  the  apex  of  the  sector  permanently  ;  the  other  passes 
throngh  a  hole  near  the  circnmference,  and  precisely  in  the 
middle  of  the  width  of  the  log.  It  is  secored  by  a  wooden  peg 
in  Sttch  a  way  that  when  the  log  is  exposed  to  the  strain  of 
hanling  in,  the  peg  comes  ont,  the  lower  part  of  the  log  is 
released,  and  it  floats  flat,  or  nearly  so,  on  the  water,  offering 
little  résistance  to  being  hauled  on  board.  The  line  attached 
to  the  log  is  marked  at  certain  eqnal  distances  with  knots, 
which  are  again  subdivided  into  tenths,  called  fathonu.  It  is 
wound  on  a  réel,  and  when  we  wish  to  find  the  ship's  rate  the 
log  is  thrown  overboard,  and  a  quantity  of  line  allowed  to  nm 
off  the  réel,  that  the  log  may  float  clear  of  the  ship's  wake. 
This  part  of  the  line  is  called  stray  line.  It  varies  in  length 
from  ten  to  twenty  fathoms,  and  is  marked  with  a 'pièce  of 
white  bunting.  When  the  bunting  passes  over  the  quarter  the 
officer  calls  ont  "  Tarn.*'  A  half-minute  glass  is  then  tumed, 
and  direotly  the  glass  is  rnn  out  the  assistant  calls  ont  "  Stop." 
The  line  is  then  checked,  and  the  pull  of  the  water  on  the  log 
causes  the  peg  before  noticed  to  corne  out,  and  the  log  lying 
flat  on  the  water  is  hauled  in.  The  opération  is  called  heaving 
the  log.  The  log  glass  mus  out — in  theory — in  half  a  minute, 
or  the  l-120th  part  of  an  hour,  and  if  the  divisions  between  the 
knots  be  the  l-120th  part  of  a  nautical  mile,  it  is  apparent 
that  if  one  division  be  drawn  ont  the  speed  of  the  ^p  is  a 
mile  an  hour  ;  if  two,  then  her  speed  is  two  miles  an  hour,  and 
so  on.  For  each  knot  passed  overboard  in  half  a  minute  the 
ship  is  going  one  nautical  mile  an  hour,  and  this  19  the  origin 
of  the  Word  '*  knot,"  as  will  be  easily  seen.  The  length  of  a 
knot  is  fbnnd  thns  : — Circnmference  of  earths=360°=S60  x  60 
nautical  miles =2 1,600.  In  practice  the  length  of  the  nautical 
mile  is  usually  taken  as  6,080  fb.  The  distance  between  the 
knots  shonld  be  50  ft.  7}  in.  ;  it  is  really  47  ft.,  to  compensate 
for  errors  due  to  the  log  coming  home. 

It  is  difficult  to  conceive  a  more  rude  method  of  measure- 
ment  than  that  just  described.  The  rate  at  which  the  sand 
runs  throngh  the  glass  is  affected  not  only  by  the  weather,  but 
by  the  motion  of  the  ship.  The  length  of  the  line  is  affected 
by  its  repeated  immersions  ;  and  last,  but  not  lea^  the  hM  of 
the  log  on  the  water  at  slow  speed  is  so  small,  that  unlesa  the 
line  is  payed  out  by  hand  an  error  of  a  knot  or  two  an^honr 
may  be  easily  cansed  by  the  mère  friction  of  the  réel,  however 
carefuUy  that  is  mounted.  As  a  resuit,  we  find  in  every  treatîse 
on  navigation  a  spécial  waming  to  the  student  not  to  dépend 
absolntely  on  the  log,  and  formnlarized  directions  as  to  the 
means  of  eliminating  such  errors  as  can  be  got  rid  of.  The 
author  cannot  do  better  hère  than  refer  such  of  his  hearers  aa 
wish  to  investigate  this  matter  further  to  Merrifield  A  Evers' 
very  able  treatise  on  Navigation  and  Nautical  Astronomy 
pnblished  by  Longmans  in  1868. 

The  first  mention  of  any  form  of  log  with  which  the  author 
is  familiar  occurs  in  an  account  of  an  East  India  voyage  by 
Pnrchas,  dated  1607.  Gunter  described  the  log  in  1623,  and  it 
is  noticed  in  ail  succeeding  works  on  navigation.  From  1623 
to  the  présent  day  the  common  log  bas  scarcely  undergone  any 
modification.  Its  defects,  however,  became  apparent  very  early, 
and  numerous  attempts  were  made,  not  to  improve  it — a  bope- 
less  task — but  to  invent  something  better. 

Yery  far  back,  indeed,  in  the  history  of  scientific  discoveiy 
we  find  évidence  that  it  was  known  that  a  fluid  current  im- 
pinging  on  indined  vanes  wonld  cause  rotation.  No  one  knowa 
who  invented  the  windmill,  for  example  :  it  is  prehistoric  in  a 
sensé.  It  was  also  discovered  that  by  moving  vanes  indined 
to  their  axes  throngh  a  body  of  fluid  at  rest,  rotation  wonld  be 
set  up  in  the  vanes  by  the  création  of  an  artificiel  current,  and 
it  was  also  nnderstood  that  the  vélocity  of  rotation  might  be 
made  to  bear  a  fixed  relation  to  the  vélocity  of  the  current  on 
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the   one  haod,  or  the  velocity  wifch  whicH  the  vanes   wcre 
drawn  throngli  the  resisting  mediam  on  the  other.     Hère,  then, 
waB  the  germ  of  an  idea  for  a  log.     Attach  a  8cre\7  to  a  rod, 
and  allow  it  to  tow  behind  a  ship  in  sach  a  way  that  one 
ond  of  the  rod  coald— impelled  by  the  screw — rotate  inboard, 
then,  assuming  the  nnmber  of  tnms  made  by  the  screw  in  a 
minute  to  bear  a  definite  relation  to  the  velocity  of  forward  pro- 
gression of  the  ship,  nothing  was  easier.than  to  design  a  counter, 
which,  attached  to  the  rotating  rod,  wonld  show  from  time  to 
time  on  a  dial  figures  from  which  tiie  speed  of  the  ship  conld 
be  calculated.     This  is  the  principle  which  bas  been  invoked  in 
a  nnmber  of  inventions  too  large  to  particnlarize.     Patents  for 
improvements  in  loge  were  taken  out  anterior  to  the  year  1703  ; 
but  as  no  descriptions  are  filed  with  the  patents,  it  is  impossible 
to  say  in  what  the  patent  consisted.      In  the  PhUoeophical 
Transactions  for  1725,  however,  Mr.  Henry  de  Saumerez  de- 
scribes  machinery  for  measuring  ships'  way  better  than  the 
common  log.     This  conaîsted  of  a  Y-piece  capable  of  rotating 
oh  thejstraight  tail  of  the  Y,  the  arms  of  which  were  each  fi tted 
with  a  vane  or  screw  blade.    The  Y  was  fixed  to  a  rope  and  towed 
astern.     The  rope  was  eansed  to  rotate  by  the  action  of  the 
water  on  the  vanes,  and,  to  use  Smeaton's  words  in  describing 
the  apparatus,  **  the  value  of  a  certain  number  of  torns  once 
found  by  ezpenmcnt,  they  are  easily  reducible  into  leagaes. 
&c.     The  only  difiiculty  is,  Will  the  same  nnmber  of  tnms  be 
always  made  inpassing  through  the  same  distance  ?  "     Smeaton 
commenced  ezperimenting  with  this  apparatus  in  May,  1751,  on 
the  Serpentine.     The  résulte  of  his  expérimente  led  him  to  the 
conclusion  that  the  velocity  with  which  the  ship  moved  forward 
made  no  material  différence  in  the  velocity  of  rotation — or,  at 
least,  that  the  différence  would  be  less  than  that  arising  from 
other  causes.    The  first  log  was  too  big — being  27  in.  long,  and 
the  vanes  8  in.  long  by  4  in.  wide.     Smeaton  then  constructed 
an  improved  log,  consisting  of  a  plate  of  thin  sheet  brass,  ovat, 
2^  in.  wide  and  10  in.  long  and  delicately  mounted  on  a  spindle 
only  one-twentieth  of  an  ioch  in  diameter,  rotating  in  agate 
holes.     Yery  ingénions  arrangements  were  introdnced  to  sare 
this  délicate  apparatus  from  being  broken,  on  which  it  |is  not 
necessary  to  dwell.     With  this  apparatus  a  great  number  of 
expérimente  were  made  at  the  Nore,  from  which  it  became  ap- 
parent that  the  slower  the  speed  of  the  ship  the  greater  were 
the  number  of  révolutions  made  by  the  log — exactly  the  reverse 
of  what  might  bave  been  ezpected.     As  an  instance  of  the  ex- 
trême irregularity  of  the  résulte,  one  experiment  may  be  cited 
in  which  the  speed  of  the  veseel  or  sailing  ahip  was  measured 
both  by  the  common  log  and  the  screw  log  ;  375  yards  of  log 
line  were  rnn  out  in  période  varying  from  45  seconds  to  135 
seconds,  the  velocity  of  the  screw  on  the  same  occasions  being 
62  to  83.     Hère  we  bave  62  tnms  made  in  45  seconds,  and  83 
tums  in  135  seconds.     Two  screw  logs  however,  tested  over  a 
long  time  together  gave,  one,  86,716  révolutions,  while  the  other 
made  88,184  révolutions.     On  the  whole  Smeaton  concluded 
that  at  moderato  speed  it  was  possible  to  use  a  screw  to  register 
the  velocity  of  a  ship  with  some  approach  to  accuracy. 

In  1792  Gower  patented  a  screw  log,  and  several  others 
foUowed  his  lead  up  to  the  year  1834,  when  Mr.  Massey  patented 
his  well-known  log,  modifications  of  which  are  in  considérable 
faveur  now,  especially  in  America,  under  the  gênerai  title  of 
Massey's  Patent  Log.  In  1836  he  secured  another  patent,  a 
third  in  1844,  and  a  fourth  in  1848.  As  Massey's  is  one  of 
the  few  Bcre^  logs  which  bave  competed  snccessfally  with  the 
ordinary  log,  it  may  £e  well  to  describe  it  at  some  length.  On 
the  table  will  be  found  a  Massey  log  of  the  modem  pattern, 
which  will  far  more  clearly  explain  îts  constraction  than  any 
diagram.  It  oonsists  of  two  portions — the  rotator  and  the 
register.  The  first  consista  of  a  short  length  of  light  brass 
tube,  to  which  spiral  vanes  are  soldered.  This  rotator  will 
nearly  fioat  in  water  owing  to  the  lightness  of  the  central  tube. 
The  register  is  simply  a  triangnlar  box  fitted  with  vanes  to 
prevent  rotation.  It  cou  tains  a  train  of  simple  wheelwork,  and 
a  set  of  dials  on  which  the  number  of  révolutions  made  by  the 


rotator  are  recorded,  in  terme  of  knots  and  nuits  of  knots.  The 
gear  is  so  simple  that  it  reqnires  no  description.  An  endless 
screw  sets  the  train  in  motion,  the  screw  being  itself  connected 
with  the  rotator  by  a  short  length  of  Manilla  rope.  In  using 
this  log  the  hands  are  set  at  zéro,  and  the  log  hove  overboard, 
attached  to  a  line  ten  or  twenty  fathoms  long.  The  time  of 
heaving  is  noted  ;  at  the  end  of  a  certain  number  of  minutes  or 
honrs,  the  log  is  hauled  on  board,  and  the  number  of  knots  run 
since  it  was  heaved  noted.  The  resuit  divided  by  the  time 
gives  the  speed.  This  log  is  very  différent  in  many  way  s  from 
those  originally  patented  by  Massey.  In  his  first  arrangement 
the  log  was  anchored  to  the  heel  of  the  stern-post  ;  it  consisted 
simply  of  a  rotator  driving  a  recording  apparatus,  placed 
inboard,  by  a  set  of  turaed  rods.  In  a  subséquent  patent  he 
claimed  the  use  of  electricity  for  registering  inboard  the  rota- 
tions of  a  log  fioating  astern.  Kothing  wonld  be  gained  by 
describing  at  length  arrangements  which  never  came  into  actual 
use. 

Another  very  neat  speed-measuring  apparatus  is  that  known 
as  "Walker's  harpoon  log.  One  of  thèse  is  seen  on  p.  267.  Its 
characteristics  will  be  taken  in  at  a  glance — it  is  Massey's  log 
in  a  compact  form,  the  recording  arrangements  being  nearly 
the  same.  This  mnch  resembles  Massey's  frictionless  log.  In 
Friend's  log,  aJso  on  the  table,  a  paddle-wheel  is  used  to  drive 
the  recording  apparatus  instead  of  a  screw.  Other  forme  of 
screw  log  bave  been  patented,  but  it  would  be  mère  waste  of 
time  to  describe  them,  as  they  are  ail  identical  in  principle. 

It  will  be  seen  that  the  value  of  any  screw  log  must  dépend 
on  the  uniformity  with  which  a  given  number  of  révolutions 
are  made  in  running  a  given  distance,  say  one  knot,  at  ail 
speeds  likely  to  l)e  attained  by  a  ship,  and  under  ail  conditions 
of  weather.  Tested  by  this  rule  the  screw  log  is  found  wanting. 
In  the  first  place,  the  number  of  révolutions  made  in  traversing 
a  given  length  of  water  will  dépend  on  the  résistance  of  the  re- 
cording gear,  and  the  angle  at  which  the  vanes  are  set — in 
other  words,  on  the  pitch  ;  besides  this,  variations  in  the  depth 
of  immersion  will  affectthe  rate  of  rotation.  Now,  it  is  simply 
impossible  that  the  gearing,  light  and  small  as  it  is,  should 
always  remain  in  perfect  order,  and  a  little  neglect  in  the 
lobrication  will  materially  increase  the  résistance.  Again,  a 
careful  examination  of  the  log  on  the  table  will  show  that  very 
little  rongh  usage  will  suffice  to  bend  and  distort  the  vanes, 
and  render  the  instruments  quite  unreliable.  They  are,  indeed, 
délicate  pièces  of  apparatus,  and  require  careful  handling  ;  but 
apart  from  thèse  considérations,  a  grand  defect  lies  at  the  root 
of  the  principle  of  thèse  screw  logs.  It  bas  never  yet  been 
proved  that  precisely  the  same  number  of  révolutions  will  be 
made  in  running  a  given  distance  at  ail  speeds.  Far  from 
this  being  the  case,  Smeaton's  expérimente  already  qnoted 
proved  the  contrary.  At  very  high  speed  and  in  rongh  weather 
he  noticed  that  the  log  he  used  was  constantly  dragged  out  of 
the  water,  flying  from  one  wave  to  another  across  the 
hoUows.  Upon  the  whole  there  is  reason  to  believe  that  a  screw 
log  is  capable  of  approximately  measuring  the  speed  of  ships, 
and  the  slower  the  speed  and  the  smoother  the  water  the  more 
reliable  will  be  its  indications;  but  it  muât  not  be  forgotten 
that  at  velocitîes  of  less  than  three  knots  an  hour  the  indica- 
tions of  the  screw  log  are  totally  unreliable.  It  is  no  wonder, 
then,  that  the  common  log  remains  in  faveur  with  ail  ship- 
owners,  and  that  the  use  of  the  screw  log  is  to  a  great  extent 
exceptional. 

It  is  further  to  be  noticed  that  the  screw  log  will  not  show 
immediately  what  the  speed  of  the  ship  is  ;  both  that  and  the 
common  log  measure  the  velocity  of  the  ship  by  the  time  taken 
to  traverse  a  given  distance,  and  time  must,  therefore,  elapse 
between  the  heaving  of  the  log  and  its  reading  before  the  rate 
of  speed  can  be  calculated.  In  yacht  races  this  is  very  objec- 
tionable,  and  it  is  at  ail  times  more  or  less  inconvénient.  A 
log  which  wonld  show  at  a  glance  and  instantaneonsly,  not 
only  the  actual  speed,  but  every  variation  in  the  speed  of  the 
ship,  with  absolute   accuracy  at  ail  speeds,  would  obviously 
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po«sess  important  advaatageB  avei  ail  otben.  With  the  cam- 
mon  and  screvr  ]og  we  uiast  firat  meaaare  a  given  distiince  raa 
before  we  can  détermine  the  speed.  In  fact,  tbej  are  not  apeed* 
meaanTarB  bnt  diatance-measnrers  ;  and  thej  are  more  or  leaa 
imperfeot  meuarera  of  distance.  Wliat  ia  reallj  wanted  ia  not 
a  diatauoe'iceiuQrer,  bat  a  apeed-meainrer.  In  naîng  the 
formel  ire  firat  aieertain  tbe  distance  run  and  then  speed;  by 
naing  the  latter,  ne  firat  aacertaîn  tbe  apeed  and  then  the 
diatance  mn.  It  roaj  be  asaerted  tbat  theae  thiogs  are 
identicol  ;  bnt  thn  anthor  anbmita  that  thej  are  totallj  dif- 
férent. In  the  firat  place,  alIthediatance-measiireTB  in  use  are 
inaccnrate,  bnt  a  apeed-measarer  maj  be  made  which  shall  be 
abaolntelj  aconrate  ;  and,  in  the  aeeond  place,  no  diatance- 
raeoanrer  can  t«ll  in  a  moment  nhat  is  the  effect  of  aetting  ot 
taking  in  a  particular  Bail,  or  of  trimming  a  ship  in  a  par- 
ticnlar  waj  ;  bat  b  apecd-meaanrer  «ill  tell  both  or  either,  tbe 
moment  the  Bail  ia  aet  or  the  trim  altered. 

It  DOW  becomea  the  anthor'a  dntj  to  deseribe  apparatna  hj 
irhiob  apeed  maj  be  meaanred  nithont  regard  to  diatanee  ron  ; 
and  in  ao  doing  it  il  bis  good  fortnne  to  calt  the  attention  of  the 
aooietj  to  one  of  the  moat  beantifol  oontrivancei  ever  prodnoed, — 
to  one  of  the  most  eiqnÏBite  applicationa  of  a  recondite  law  of 
natore  to  a  practical  pnrpose  ever  efiected, — to  an  invention 
«hieh  haa  saooesafnll/  borne  the  teat  of  oror  twenty  jeara'  bard 
•erriee, — to  a  nataral  phenomenon  regarding  tbe  indnoed  car- 
rent^ and  to  a  jetnanoticedlaw  of  the  action  of  that  carrent  that 
can  hardly  fail  to  prove  emioentlj  intereating.  Before  de< 
BcribiDg  UiiB  apparatna  it  will  be  necesaarj  to  call  attention  to 
«ne  or  two  foote  connected  with  flaid  presinre. 

Whan  a  ahîp  ia  adTanoîug  throngh  the  water  ît  ia  évident 
that  her  boura  are  expoaed  to  a  greater  pressnre,  dno  to  the  re- 
«atance  of  the  water,  tban  her  atern.  If,  then,  a  pipe,  aaj 
i  ia.  in  diameter,  were  fitted  in  bor  hnll,  in  anch  a  waj  that 
one  end  opened  in  the  ent-water  beloir  the  water-line,  while 
the  other  naa  tnrned  ap  towarde  tha  deoli  abore  tba  water-line, 
it  b  obTÏona  that  os  ahe  adranceU  throngh  the  aea  the  water 
oontained  in  tha  horizontal  portion  of  the  pipe  wonld  be  driven 
inirarda,  and  wonld  tiae  in  tbe  vertical  leg  above  the  level  of 
tbe  water-line  till  it  balanced  bj  tbe  graritj  of  the  vertical 
oolamn  the  outer  preasare.  It  ia  aleo  cleor  Ûiat  the  preaanre 
wonld  dépend  on  and  vary  with  the  rate  of  progreaaion  of  the 
sbip,  and  that,  os  a  oonaeqnence,  the  apeed  of  the  abip  at  an; 
moment  wonld  be  denoted  b;  the  height  of  the  colnmn  in  the 
vertical  leg  of  the  tnbe.  Tbia  oonatitntei  "  Peto'a  tabe."  Hère, 
then,  to  ail  appearanoe,  we  bave  a  perfect  eontinnona  log.  One 
iodividaal,  whoae  name  the  anthor  forgete,  waa,  indeed,  ao  de> 
ligbted  with  the  idea  that  he  patented  a  log  consiating  of  a 
email  pipe  laid  along  the  keel,  opening  in  the  cnt-water  with  a 
tmmpet  month,  and  rnnning  aft  to  beneath  tbe  captain's  cabio, 
îato  which  it  roEO  and  indicat«d  in  a  glasa  tnbe  fiied  againet 
the  bnlkhead.  A  ver;  little  coneideration  wiU  ahow  that  tbia 
apparatna  wu  abaolntel/  worthleaa.  In  the  Srat  place,  at 
coDsiderable  Telocitiea,  the  colnmn  of  wat«r  in  the  cabio  wonld 
atand  aome  12  ft.  higher  than  tbe  level  of  tbe  aea;  and  no 
cabina  will  admit  of  a  gange  being  naed  tbe  range  in  which  ia 
anjthing  like  12  ft.  Bnt,  apart  from  thia,  the  water  in  the 
tnbe,  owing  to  tbe  position  of  the  latter,  ia  eipoaed  to  the  in- 
flnenoe  oF  heav;  aeas  atriking  tbe  ship'a  bowa  with  a  force  qnite 
compétent  to  send  the  water  np  donble  12  fl.  htgb  ;  and,  in  the 
second  place,  os  tbe  height  of  the  colnmn  in  the  vertical  leg 
wonld  be  inflnenced  b;  the  dranght  of  water  of  the  abip,  the 
indioatione  of  the  gange  wonld  varj  from  da;  to  da;  and  from 
honr  to  honr,  especiallj  in  eteamera,  whose  dranght  decreases  aa 
the  coals  are  conaamed. 

On  tbe  20th  of  Deoember,  1849,  the  Bev.  Edward  Lyon 
Berthon  patented  an  application  of  thia  principle,  and  in  Jnne 
of  tbo  jear  following  a  second  improvement  on  ît,  wbicb  anp- 
plied  the  naval  world  with  an  apparatoa  abaolntely  perfect  in 
tbeory  and  practice  for  meoenring  the  speed  of  ahips. 

This  apparatns  ooneiate  eseentially  of  a  email  tnbe,  oalled  a 
"  waj  "  tnbe,  paseed  throngh  the  keel  of  the  abip  at  or  abont 
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unidiliipa.  At  a  âisUnce  of  a  few  inobes  trom  the  ked  a  «mail 
kpntaTe  û  made  in  one  nde  of  tliia  tab«.  The  tnbe  ù  carried 
np  into  the  oapt^u'a  oàbin,  or  aoj  other  ooaTenient  place. 
There  it  ia  tnrned  over  and  niiit«d  to  one  leg  of  a  siphon  tobe 
inTertod,  and  oontaining  merwiTj.  A  motion  of  abont  13^  in. 
in  thfl  oolnmo  of  wat«r  irilt  oaate  a  motion  of  alKint  1  in.  in  the 
eolnmn  of  meroniy,  and  tbe  magnitade  of  the  gange  range  ia 
thni  bronght  wiâiin  reaaonable  limita.  When  the  ihip  goes 
ahead  the  water  foroea  ita  waj  into  the  tnbe  and  affecta  the 
gange,  marking  the  apwd  of  the  ship  aa  before  ezpUined  ;  and 


thii  arrangement  haa  theae  tiro  adrantagea  over  the  firat 
deacribed — that  the  gange  ia  bronght  down  to  a  reaaonable 
length,  and  tfaat  the  waree  donot  interfère  «ith  ita  action;  bat 
it  il  itill  ojisn  to  the  defeot  that  it  ia  affeoted  bj  the  dranght  of 
watei  and  the  roUing  of  the  ihip. 

The  foregoing  description  convefs  nothing  more  than  a 
popnlar  idea  of  Berthon'a  log  ïn  tbe  cmdeat  form. 

In  Uiia  shape  it  waa  fîtted  to  a  faat  Channel  steamer,  and 
made  the  anhject  of  a  vaat  nnmber  of  expérimenta.  Let  ns 
lee  with  wbat  resnlt. 
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The  first  thing  to  be  done  was  to  eliminate  the  inâaence  of 
the  ship's  draught.  Now  it  occnrred  to  Mr.  Berthon  that  if, 
the  apertare  in  the  pipe  being  tarned  ahead,  pressure  was  ez- 
erted  on  the  oolamn  of  water  within,  which  made  it  rise,  by 
tarning  the  apertare  astem  Am»  wtmià  W  a  Begatirt  preaanre, 
and  the  colomn  wonld  fal).  Then  between  thèse  two  positions 
mnst  h'e  some  négative  position  in  which  the  colnmn  wonld 
neither  rise  nor  fall.  If,  then,  the  "  way  "  pipe  was  so  fitted 
that  it  coald  rotate  on  its  axis,  bj  turning  it  till  the  side  aper- 
ture  was  in  the  nentral  position  the  précise  draught  of  the  ship 
would  be  shown  inside.  The  index  or  scale  conld  be  set  to 
this,  and  then  on  the  pipe  being  re-tumed  to  bring  the  side 
aperture  ahead,  a  correct  reading  would  be  at  once  obtained  of 
the  speed  of  ship.  Mr.  Berthon  yery  naturally  concluded  that 
the  nentral  position  wonld  be  that  in  which  the  aperture  was 
turned  exactiy  at  right  angles  to  the  keel  of  the  ship.  How 
far  this  was  verified  by  experiments  we  shall  seo  presently. 

Before  going  further  it  will  be  necessary  to  investigate  the 
mathematical  principles  which  regulate  the  ascent  of  the  water 
in  the  tube. 

Let  A  B  in  the  diagram  represent  a  tube,  open  at  the  top 
and  closed  below,  with  an  aperture  at  B,  near  the  lower  end, 
and  plunged  into  a  fluid  of  which  the  surface  is  G  D.  When 
at  rest  the  âuid,  disregarding  capillary  attraction,  will  stand  at 
the  same  height,  C  D,  within  the  tube.  But  if  the  tube  be 
moved  forward  in  the  direction  of  the  arrow  the  fluid  will  rise 
to  the  height  E,  so  that  the  column  E  C  D  becomes 
the  measure  of  the  velocity.  Let  h  be  this  column.  Then, 
taking    the    value    of    h    from    the    well-known    formulas, 

Y' 

Y  =  v^2  g  h,  and  h  =  - —  ;  and  in  practice  this  law  is  found 

to  apply  with  strict  accuracy.  Done  into  a  simple  mie,  the 
height  of  the  colnmn  of  water  in  the  tube  above  the  level  of  the 
fluid  in  which  its  lower  end  is  immersed  will  always  equal  the 
square  of  the  velooity  of  the  ship  in  feet  per  second  divided 
by  64.  Thus,  let  us  suppose  that  a  vessel  is  moving  at  the 
rate  of  16  ft.  in  a  second,  or  nearly  ten  knots  an  hoar,  we  fiud 
that  the  column  would  stand  4  ft.  above  the  levcl  of  the  sea 
outside  the  ship,  for  16  x  16  -^  64  =  4.  If  the  ship  move  at 
twice  this  velocity  the  colnmn  would  hâve  a  height  of  16  fb.,  for 
32  X  32  -T-  64  =  16.  In  the  samc  way,  by  multîplying  the 
height  of  the  column  by  64,  and  extracting  the  square  root  of 
the  product,  we  get  the  speed.  The  author  feels  that  he  almost 
owes  his  hearers  an  apology  for  puttiug  such  well-known 
formulas  into  words.  His  excuse  is  that  it  serves  to  impress 
facts  on  the  memory  which  are  otherwise  likely  to  be  forgotten 
when  conveyed  in  a  single  statement  heard,  not  read,  once. 

Mr.  Berthon,  in  his  endeavoar  to  ascertain  the  neutral 
position  for  the  apertare  in  hiu  way-tube  before  referred  to*  un- 
expectedly  obtained  some  very  startling  résulte,  and  thèse 
results»  invariably  repeating  themselves  through  some  thousands 
of  experiments,  established  the  foUowing  law,  which  has  never 
been  stated  in  any  text-book  of  natural  philosophy,  and  de- 
serves  the  serions  attention  of  ail  those  interested  in  the  action 
of  induced  cnrreats.     The  law  may  be  briefly  stated  thus  :  — 

Let  the  circlcs  a,  h,  c,  d,  dénote  difiereut  positions  of  the 
aperture  in  the  way-tube,  and  assume  the  speed  to  be  ten  knots 
an  hour.  Then  in  a,  7i  =  4  in.  of  mercury  ;  in  h,  7t  =  2  in.  of 
mercury  ;  in  c,  7i  =  6  in.  ;  and  in  d,  ^  =  0,  or  zéro. 

In  other  words,  with  the  aperture  directly  ahead,  the  column 
of  mercury  actuated  by  the  column  of  water  stands  4  in. 
above  zéro.  When  the  aperture  is  tarned  directly  astern  the 
column  of  mercury  falls  2  in.  belw  zéro,  or  6  in.  lower  than 
when  the  tube  is  in  the  first  position.  When  the  apertare  is 
turned  to  the  side,  that  is  to  say,  into  just  the  position  where 
we  would  expect  to  flnd  the  motion  of  the  ship  powerless  to 
aflect  the  height  of  the  colamn  of  mercury,  there  is  absolutely 
the  maximum  effect  produced,  the  column  being  lowered  not 
less  than  6  in.  below  zéro,  or  10  in.  lower  than  when  the  aper- 
tare is  right  ahead.  But  the  most  extraordinary  circumstance 
of  ail  is  that  the  zéro  angle  is  apparently  constant  for  ail  cir- 


cular  tubes,  and  ail  shapes  of  aperture  and  ail  speeds,  being 
invariably  41°  3(y.  Hère,  therefore,  is  plenty  of  matter  for 
discussion. 

Once  in  possession  of  thèse  important  facts,  Mr.  Berthon 
lost  no  time  in  turning  them  to  account.  A  Berthon  perpétuai 
log  is  illustrated  in  a  preceding  diagram. 

It  was  évident  that  by  nsing  two  tnbes — one  always  in  the 
neutral  position,  and  the  other  with  the  aperture  pointing  right 
ahead — it  would  become  possible  to  eliminate  the  influence  of 
the  ehip*s  draught  altogether.  The  diagram  shows  the  arrange- 
ment most  convenient  in  practice,  with  this  di£Ference — that  the 
two  tubes  A  B  are  hère  shown,  for  the  sake  of  clearness,  re- 
moved  to  some  distance  from  each  other,  whereas  in  practice 
they  are  placed  close  to  each  other,  forming  one  compound  tube, 
as  in  the  drawing  of  the  complète  log.  A  and  B  are  two  air- 
vessels.  into  which  the  water,  on  filling  the  instrument,  is  allowed 
to  rise  half  way.  Above  the  air-vessels  are  air-tubes,  com- 
municating,  as  shown,  with  an  inverted  siphon  half  fiUed 
with  mercory.  Kow,  it  is  obvions  that  this  arrangement  is 
absolutely  independent  of  draught,  for  suppose  the  ship  to  be 
suddenly  sunk  10  ft.  deeper  than  she  was  the  moment  before, 
the  water  rises  to  the  same  height  in  A  and  B,  compressing  the 
air  in  the  chambers,  and  above  the  mercury,  indeed;  but  the 
pressure  on  the  surface  of  the  mercury  in  each  leg  will  remain 
identical.  AU  forces,  indeed,  except  thnt  dépendent  on  the 
résistance  due  to  horizontal  motion,  act  equally  upon  both  sides 
of  the  column  of  mercury.  But  the  aperture  in  A  is  turned  for- 
ward, while  that  of  B  is  placed  in  the  scero  position,  41°  SO'. 
Let  ns  call  ail  the  dieturbing  forces  statical,  and  lump  them 
together  by  a  great  S,  and  the  force  due  to  the  ship's  motion 
forward  "  dynamical  D  ;  "  then  we  hâve  S  both  in  A  and  B, 
and  B  exerting  an  equal  force  at  ail  times  ;  but  when  the  ship 
moves  ahead  we  hâve  in  A,  S  +  D,  but  in  B  we  hâve  only  S  +  O, 
therefore  the  mercury  will  rise  in  one  leg  and  fall  in  the  other,  as 
already  explained. 

The  mode  of  fitting  this  log  to  a  ship  is  exceedingly  simple.  A 
small  hole  is  bored  through  the  keel, or  near  it;  this  is  lined  with  a 
brass  tube  having  at  the  top  a  stopcock  and  a  small  stuffing- 
box.  The  way-tube  of  the  log  is  passed  through  the  stuffing-boz, 
which  is  made  watertight  aronnd  it,  the  stopcock  meanwhile 
remaining  shut.  As  soon  as  the  stuffing-bos  is  ail  right  the  plug 
is  tarned,  and  the  way-tube  passed  down  through  the  aperture 
in  the  plug  till  it  projects  7  in.  or  8  in.  below  the  ship's  bottom. 
A  couple  of  composition  tubes  are  then  laid  along  the  sides  of  the 
ship,  like  gaspipes,  to  the  cabin,  &q,,  and  connected  by  small 
pièces  of  flexible  pipe  to  the  mercury  gauge,  hung  in  gimbals 
like  a  barometer,  and  occupying  ne  more  room.  On  this  the 
speed  of  the  ship  can  be  read  at  any  moment.  Should  the 
projecting  end  of  the  way-tube  be  broken  aSt  it  can  be  re- 
paired  again  in  ten  minutes  at  a  cost  of  a  couple  of  shillings, 
without  admittiag  a  single  drop  of  water  to  the  ship.  In 
practice  the  holes  in  the  way-tubes  are  made  very  small,  and 
the  tubes  themselves  filled  with  sponge  to  exdnde  sand  and 
dirt. 

The  author  has  now  brought  before  this  society  nearly  ail  the 
information  worth  recording  about  logs.  If  the  subject  is 
deemed  sufficiently  interesting  to  evoke  a  good  discussion,  he 
will  rest  well  content  with  his  labours. — A  Paper  read  before 
the  Society  of  Eiigineera,  and  puhîished  in  ih^  "  Engineer" 


Medicine  as  a  Profession  for  "Women.^The  Earl  of  Shafteaboxy 
presidedon  Monday  over  an  inflaential  meeting  of  the  Victoria  Disens- 
sion  Society.  The  fitnesa  of  women  for  the  médical  profession  was 
advooated  by  Dr.  Drysdalo  in  an  able  paper,  whioh  was  foUowed  by  a 
disouBsion  in  whioh  Misa  Faithf ull,  Miss  Garrett,  Drs.  Billîng,  Chapman, 
and  Edmundfl,  Mrs.  St.  John,  and  Mr.  Levy  took  part.  Lord 
Shaftesbnry  concladed  by  adjonming  the  debate,  saying  that  he  waa 
more  and  more  convinoed  after  the  admirable  speeohes  he  had  heard 
that  night  of  the  Boondnesa  of  the  movement  whioh  aîmed  at  epening 
médical  careers  to  women.  Lord  Hooghtoo,  Sir  Charles  Dilke,  M.P., 
&o.,  hâve  joined  the  Society. 
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REVIEWS   OF  BOOKS. 

A  Treaiîse  on  Médical  EUctricity,  Theoreticaî  atid  Practical, 
and  Ub  Use  in  the  Treatment  of  Paralysie,  Neuralgia,  and 
oiher  Diseases»  By  Julius  Althaus,  M.D.  Second  Edition. 
LongmanB.     1870. 

IF  eren  a  cnliivated  physician  were  asked  twenty  years  ago 
what  he  thonght  of  eleotricity  ae  a  therapeatical  agent, 
tbe  reply  wonld  hâve  been,  in  nine  cases  ont  of  ton,  "  The  merest 
cTiarlatanerie,"  But  times  are  changed,  and  now,  thanks  to  the 
Taloable  researches  of  Bemak,  Da  Bois  Beymond,  Mattencci, 
and  Becquerel  (père),  the  varions  forma  of  electric  vibration 
are  regarded  by  those  who  nnderstand  their  several  remédiai 
qualities,  as  among  the  most  nsefal  means  of  cnre  and 
diagnosis  which  modem  medicine  possesses.  We  fear  that 
there  is  still  some  little  préjudice  among  the  more  ignorant  of 
the  ''  gênerai  practitioner  "  class  against  electricity,  and  we 
fancy  that  in  many  cases  where  this  agent  is  em- 
ployed  it  is  used  to  gratify  some  wbim  of  the  patient, 
and  not  becanse  the  *'  surgeon  "  bas  any  faith  in  it. 
But  ignorance  is  the  parent  of  préjudice,  and  that  some 
of  the  provincial  members  of  the  profession — and  a  few  also 
of  their  metropolitan  brethren — ^are  in  Bœotîan  darkness  on 
the  subject  of  electricity  is  shown  by  the  way  in  wbich,  when 
pnshed  to  do  so,  they  apply  it.  We  believe  we  do  not  exceed 
the  limita  of  fact  wben  we  assert  that  a  very  large  proportion 
of  the  oountry  doctors  look  on  electricity  as  sometbing  whicb 
is  produoed  by  "  grinding  "  the  handle  of  a  sort  of  miniature 
barrel-organ,  and  that  it  is  applied  by  putting  two  brass 
handles  in  the  patient's  bands.  This  seems,  perhaps,  to  be  an 
unfair  ezaggeration,  but  we  appeal  to  the  more  learned  in 
therapeutics  if  it  is  not  a  truthfnl  pioture.  Yet,  what  brutal 
ignorance  does  not  this  demonstrate  !  Wby,  as  well  might  a 
man  suppose  he  understood  bis  profession  who  would  put  a 
stéthoscope  on  the  patient's  head,  or  an  enema-tube  into  bis 
moutb  l  Electricity  présents  itself  under  many  gaises  ;  and 
while  in  one  form  it  migbt  be  serviceable  in  certain  afifections, 
in  anotiier  it  might  prove  equally  mischievous.  And  so,  like- 
wîse,  the  modes  of  applying  even  one  partioular  form  of  elec- 
tricity are  both  numerons  and  neceesary  to  be  carefuUy  dis- 
tinguisbed. 

For  the  reason  we  hâve  stated,  we  welcome  snch  works  as 
that  of  Dr.  Althaus,  whicb,  while  they  deal  with  tbe  gênerai 
principleB  of  electrical  physics,  also  teach  us  the  application  of 
eleotricity  to  practical  therapeutics.  In  the  édition  of  the  work 
wbicb  is  now  before  us,  the  author  bas  very  much  enlargcd  tbe 
original  book.  Indeed,  the  présent  volume  îs  more  than  tbree 
times  the  size  of  the  old  one.  Tbe  author's  additions  bave 
chiefly,  however,  related  to  the  theoreticaî  portion  of  bis  subject, 
wbicb  occnpies  very  nearly  one  balf  of  the  whole  book.  The 
practical  part  bas  also  received  important  additions,  but  it  is 
not  as  fuU  in  regard  to  the  typical  cases  of  foreign  pbysicians  as 
we  could  bave  desired.  In  treating  of  the  gênerai  subject  of 
eleotro-physiology,  Dr.  Althaus  is  nothing  if  noteritîcal,  andhe 
occasionally  carnes  his  critioism  a  little  too  fast  and  too  far. 
There  is  a  kind  of  flippancy  in  tbe  way  in  wbicb  be  disposes 
of  the  arguments  of  men  whose  lives  bave  almost  been 
devoted  to  electro-physiology  whicb  we  do  not  like  to 
see.  We  bave  the  greatest  respect  for  Dr.  Althaus  as 
an  autbority  on  electro-tberapeutics,  and  this  respect  is 
ail  the  more  increased  by  oar  knowledge  of  the  misérable 
superficiality  which  even  some  of  the  very  "  great  guns  "  of 
m^icine  display.  We  know  that  Dr.  Althaus  thorougbly 
understands  the  subject  which  for  years  he  has  pursued  witb  so 
mucb  distinction.  He  must,  therefore,  fully  comprehend  the 
great  difficnlty  of  drawing  définitive  conclusions  in  regard  to  the 
theory  of  electric  effects  on  the  body  ;  and  for  this  reason  he 
sbould  be  less  dogmatic  in  the  expression  of  opinions  of  his 
own,  and  more  ready  to  forgive  others  for  réticence.  We  are 
now  pointing  ont  the  features  in  this  fine  treatise  wbicb  seem 


to  U8  objectionable,  and  while  doing  so  we  would  take  exception 
to  some  expressions  which  Dr.  Althaus  uses.  Firstly,  of  the 
word  Jluid.  No  one  knows  better  than  the  author  that  modem 
physicists  bave  regarded  this  expression  as  founded  on  no  basis 
of  fact,  aud  as  calculated  to  lead  to  confusing  ideas.  Why, 
then,  employ  it?  We  want  to  instil  into  tbe  minds  of 
médical  men  some  more  philosophie  notions  of  the  laws  of 
physics  than  they  now  possess  ;  but  bow  is  this  to 
be  donc  if  we  speak  of  electric  phenomena  as  the  opérations  of 
a  subtle  "  fluîd."  Agaîn,  what  in  the  name  of  a  rational  natural 
pbilosophy  does  the  author  mean  by  tbe  word  "  density  "  as 
separate  from  "  intensity  "  ?  "  Quantity  "  we  know,  and  "  in- 
tensity  "  we  know,  and  "  direction  "  we  know  to  be  important 
qualities  of  an  electric  discbarge  or  current  ;  but  what  is  this 
"  density  "  P     Dr.  Altbaus  tells  us  it  is  represented  by  the 

formula  D  =  -  wben  I  is  the  intensity,  and  T  the  transverse 

section  of  the  condnctive  wire.  But  as  we  know  the  chief 
quality  of  a  wire  to  be  résistance  (or  condnotivity,  relativdy), 
what  does  this  supposed  quality  mean  except  tbe  relation 
between  intensity  and  résistance  P  and,  if  so,  why  hamper  a 
difficult  subject  with  a  new  and  unnecessary  technicality  P 

In  regard  to  the  description  of  the  multiform  batteries, 
coils,  and  machines  now  in  use,  Dr.  Althaus  gives  a  clear  and 
ample  description  of  ail,  and  illustrâtes  his  remarks  by  nume- 
rons capital  woodcuts  intercalated  with  the  text. 

We  note  that  in  treating  of  the  application  of  tbe  induction 
currents,  or  of  Faradisation,  as  be  very  properly  calls  it,  in 
acoordance  witb  tbe  modem  nomenclature,  Dr.  Althaus  lays 
stress  on  the  position  in  whicb  the  pôles  are  to  be  placed, 
making  a  distinction  between  positive  and  négative.  Now  we 
fancy  this  is  a  mistake,  whicb  is  explained  neither  by  theory 
nor  praotice.  In  the  first  place,  in  tbe  coils  geuerally  in  use» 
there  is  no  provision  by  wbich  the  currents  are  sent  in  one 
direction,  and  as  the  currents  are  being  perpetually  reversed 
we  cannot  see  that  it  makes  the  least  différence  whicb  of  the 
pôles  is  applied  near  the  affected  part.  Dr.  Althaus  may 
allège  that  the  ourrent  on  "making  contact"  and  that  on 
"  breaking  contact  "  are  so  disproportional  in  intensity  that 
we  really  use  only  one.  But  this  is  not  stricUy  true.  As  to 
tbe  practical  therapentical  application  of  tbe  principle,  we  can 
assure  bim  it  is  of  no  value.  He  wiU  find,  if  be  tries  it  in 
Faradisation,  tbat  it  makes  not  the  sligbtest  différence  (say  in 
a  case  of  rfaeumatie  paralysis  of  tbe  arm)  to  which  end  of  tbe 
muscle  be  applies  eitber  of  the  pôles. 

We  bave  thus  far,  we  think,  indicated  nearly  everything 
wbicb  we  can  find  fault  witb  in  Dr.  Altbaus's  treatise,  and 
when  it  is  remembered  tbat  the  work  covers  nearly  700  pages, 
it  will  be  seen  that  we  find  tbe  book  one  which  in  evexy  way  is 
creditable  to  British  Therapeutics.  Dr.  Altbaus's  style  is  clear 
and  forcible;  bis  référence  to  modem  work  is  by  no  means 
bebind-hand;  bis  cases,  seleoted  from  his  own  practice,  are 
bothnumerous  and  illustrative;  and  thus,  altogether,  the  volume 
before  us  is  one  which  tbe  scientific  layman  may  read  witb 
advantage,  and  which  will,  we  trust,  do  sometbing  to  remove 
the  lamentable  obscurity  whicb  now  existe  in  tbe  minds  of  many 
Englisb  doctors  as  to  tbe  nature  and  extent  of  electro-thera^ 
peutics.  

Sketchee  of  Life  and  Sport  in  Bouth-Eoètem  Africa.  By 
Ohablbs  Hamilton,  F.AS.L.  Bdited  by  F.  G.  Pbice, 
F.E.G.S.,  F.A.S.L.     London  :  Chapman  &  Hall.     1870. 

MB.  PBICE  bas  bere  jotted  down  the  "  yarns  "  whicb,  from 
time  to  time,  bis  friend  Mr.  Hamilton  spun  for  bim. 
Tbe  book  oontains  a  pleasant  gossiping  account  of  some  travela 
in  Kafflrland  by  one  wbo  is  more  of  a  sportsman  than  a  philo- 
sopher. It  bas  no  scientific  value  wbatever.  The  illustra- 
tions are  not  badly  deeigned,  but  are  execrably  printed  ;  and, 
among  other  objects  of  interest,  they  represent  tbe  author  iu 
tbe  fuU  dresB  of  the  country,  and  a  Kaffir  with  a  lady's 
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drawers  worn  as  a  yeat.  The  editor  recommends  that  mis- 
sionaries  to  tbe  Kaffirs  aboold  paint  their  skins  with  red-earth, 
wear  a  plame  of  feathers  on  thé  head,  and  be  content  with 
one  garment»  an  apron  of  leopard-skin,  whieh  they  might 
regard  as  a  aymbol  of  tbe  Episcopate.  He  expresses  his  thanks 
to  the  Bev.  Charles  Carlos  Clarke  for  his  valnable  assistance 
in  preparing  the  work. 
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CORRESPONDENCE. 


It  if  distinotly  to  be  borne  in  mind  that  we  do  not,  by  ineertiDg  letteri,  oontey 
any  opinion  fftTonrftble  to  their  eontenti.  We  open  owe  colnmns  to  ail,  withont 
leening  to  any  ;  end  thne  snpply  m  ohennel  for  the  publication  of  opiniona  of 
ell  ihedes. 

No  notice  whnterer  will  be  taken  of  anonymons  oommnnioatione. 

We  cennot  nnderteke  to  retoin  rejeoted  eonunnnioationa. 


SiB  William  Thomson  versus  Geoloot. — Frorn  P.  W.  Stuabt 

Mentxath. 

SiB, — I  regret  that  other  occupations  hâve  obliged  me  to  suspend 
for  a  Uttle  my  treatment  of  this  matter.  I  thought  that  it  migbt, 
without  inconvenience,  be  delayed.  In  resuming  it  I  shall  make  use 
of  snch  articles  bearing  on  the  question  in  band  as  I  happen  to  hâve 
met  with  sinoe  the  date  of  my  U»t  letter.  Thèse  articles  bave  led  me 
to  oonsider  the  matter  as  of  much  greater  practioal  importance  than 
I  had  previously  supposed  ;  and  I  shall,  in  conséquence,  modify  my 
method  of  deaUng  with  it.  I  must  ask  your  readers  to  consider  my 
letters  as  intended  to  form  one  whole,  in  which,  what  is  left  unsatia- 
factory  in  one,  will  be  fonnd  oomplemented  in  another.  In  no  other 
manner  oan  I  hope  to  render  the  question  generally  intelligible  ;  and 
I  trust  that  your  correspondente  will  not  ask  for  démonstration  where 
démonstration  ia  not  necessary  to  the  argwment,  or  imagine  that  mère 


ooigeotures  must  always  be  rebutted  by  strict  science.  Those  who 
wçuld  do  this  I  refer  to  the  commencement  of  my  first  letter,  where 
my  purpose  in  entering  into  this  ridiculons  discussion  was  stated  in 
nnmistakable  terme.  Had  I  intended  to  propound  a  new  and  serions 
theory  of  voloanic  action,  fnlly  justified  by  new  faots,  and  a  complète 
oriticism  of  the  state  of  the  subject,  I  should  hâve  written,  not  to 
the  oorrespondence  of  a  soientific  journal,  but  either  to  the  Frenoh 
Aoademy  or  to  the  Geological  Society  of  France.  Practioal  knowledge 
of  volcanic  phenomena  and  acqnaintance  with  a  large  proportion  of 
what  bas  been  written  on  the  subject  bave  led  me  to  consider  that  any 
attempt  to  treat  it  scientdfioally  would  reqnire  more  spaoe  than  any 
oorrespondence  could  allow  ;  and  while  I  may  offer  suggestions,  rebut 
shallow  dogmatism,  answer  one-sided  quotations  f rom  popular  lectures 
or  textbooks,  or  even  compare  with  fœis  snch  clippings  from  a  par- 
ticular  sdentist's  treattse  as  may  hâve  been  misnsed  in  the  bolstering 
up  of  a  one-sided  theory, — ^I  must  dedine  to  attempt  the  impossible, 
or  to  be  distraoted  by  A  Taie  of  a  Tuh.  So  much  as  is  necessary  to 
my  argument  I  will  readily  answer  to  "  B.  A."  ;  but,  oonaidering  the 
width  of  the  subject  in  hand,  I  must  really  give  no  more. 

As  regards  the  importance  of  the  subject,  I  would  remark  that  Sir 
W.  Thomson  bas  been  endeavouring  for  nearly  ten  years  to  obtain 
the  réputation,  without  undertaking  the  labour,  of  a  reformer  in 
geology  ;  I  would  point  to  the  prof essedly  authoritative  article  in  the 
North  British  Review  (Jnly,  1869)  containing,  among  other  remarkable 
matter,  a  gross  insuit  to  the  memory  of  Hamilton,  and  the  following 
singular  statement  : — "  In  truth,  when  we  corne  to  examine  the  ques- 
tion as  a  whole,  giving  its  f  ull  weight  to  each  of  the  separate  détails, 
we  flnd  that  we  may,  with  considérable  probability,  say  that  natural 
philosophy  already  points  to  a  period  of  some  ten  or  fifteen  millions 
of  years  as  ail  that  oan  be  allowed  for  the  purposes  of  the  geologist 
and  palœontologist  ;  and  that  it  is  not  nnlikely  that,  with  better 
expérimental  data,  this  period  may  be  still  fnrther  reduced."  I  would 
point  to  the  article  in  the  Edmbu/rgh  Review  (January,  1870),  and  to 
the  following  statement  in  the  British  and  Foreign  Èvangelical  Aé- 
view: — ^*'This  is  a  concession  for  argument's  sake,  or  rather  for 
brevity's  sake.  A  past,  for  the  material  world,  without  interposition 
of  preoisely  snch  a  kind  as  theologians  indioate  by  the  word  miracle, 
is  thoroughly  ont  of  the  question.  The  modem  doctrine  of  energy, 
and  the  mathematical  theory  of  beat,  bave  set  that  at  rest  for  ever 
by  irréfragable  démonstration — as  we  should  like  to  take  an  early 
opportunity  of  setting  before  our  readers.  There  are  no  suoh  bigots 
going  as  a  certain  noisy  sect  of  naturalists."  (January,  1870).  Thèse 
writings  are  snfficient  proof  that  Sir  W.  Thomson  bas  sncceeded  in 
attracting  attention,  and  that  geology  must  show  cause  for  disregard- 
ing  bis  claima  aa  a  reformer.  Professer  Huxley  haa  defended  the 
geology  of  the  future  ;  I  propose  to  défend  the  geology  of  the  présent. 

Let  us  suppose  a  man  of  ordinary  éducation  and  intelligence  to  read 
the  writings  above  mentioned  ;  what  notion  would  he  form  of  the 
charaoter  and  the  worth  of  geology  ?  In  what  state  of  mind  would  he 
rise  from  their  perusal  P  Let  us  suppose  that,  disgusted  with  geology, 
he  tumed  for  true  science  to  Professer  Sylvester's  ex  cathedra  PÛa 
for  the  Mathematician.  On  that  plea  I  shall,  by-and-by,  be  obliged  to 
touch  ;  for  the  présent  may  I  not  submit  to  your  readers  that  the 
last  state  of  the  man  we  bave  supposed  would  be  worse  than  the  first  P 
Sir  W.  Thomson  may  assure  hîmself  that,  when  foroed  into  the  dis* 
cussion  of  thèse  matters,  geologists  are  by  no  means  unprepared  to 
discuss  them.  Whether  Sir  W.  Thomson  is  right  in  insisting  that 
their  discussion  is  profitable,  or  whether  the  geologists  are  right  in 
insisting  that  it  is  not,  may,  at  least,  be  thus  decided. 

The  tendency  of  the  modem  analysts  is  certainly  to  retum  to  "  the 
considérations  of  abstractions  as  the  only  true  material  of  sdenoe,*' 
and  it  appears  by  Professer  Sylvester's  PUa  that  Pythagoras  is  rising 
into  wonderf ul  réputé  ;  but  it  bas  been  reserved  for  Sir  W.  Thomson 
to  revive  the  disputes  of  Platonists  versus  Aristotelians,  and  to  insist 
that  suoh  matters  should  be  "thoroughly  sifted"  by  geologists. 
Hence  this  dispute  i  and,  as  the  North  British  Reviewer  beantif ully 
says,  "  Thus  Uniformitarianism  bas  received  its  death-blow,  and  the 
opération  bas  been  performed  as  a  duty,  cheerfuUy  but  considerately» 
without  malignity  or  ostentation." 

But  from  Duns  Sootos  to  Hamilton  there  bas  been  preserved  va 
Scotland  a  tradition  of  common  sensé.  Believing  that  tradition  to 
bave  been  known  to  Napier,  Newton,  Berkeley,  Kant,  Hume,  Beid, 
Stewart,  Hamilton,  Hutton,  and  other  Scotchmen,  and  that  it  is  not 
wholly  forgotten  now.  I  shall  endeavour  to  continue  the  discussion 
on  the  prinoiples  of  that. 

Is  the  science  of  Newton,  of  Pascal,  or  of  Faraday,  at  ail  similar  to 
the  science  of  the  modem  analysts  (who  despise  the  geometry  that 
Newton  prized,  and  prize  the  meohanical  analysis  that  Newton 
despised)  P  Has  the  last  the  same  objeot  as  the  first  P  And,  if  not,  to 
whioh  is  the  name  of  science  to  belong  P  Is  the  eorruptio  optimi  a 
necessary  law  of  nature  ;  or  may  even  a  Unif  ormitarian  protest  against 
the  récurrence  of  a  Kabbalistic  Period  in  science  P  Anyhow,  an 
attempt  to  dispel  certain  confusion  cannot  be  altogether  useless, — and 
the  need  that  this  be  attempted  is  now  oertainly  felt. 

The  whole  secret  of  the  discussion  that  Sir  W.  Thomson's  persistent 
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efforts  hare  raised,  is  contained  in  the  foUowing  paragraph,  whioh  I 
translate  from  the  Pensées  de  Pascal  (Benooard,  1812)  : — "  For 
how  manj  persons  belie?e  that  they  haye  defined  time  when  they  liave 
said  that  it  is  the  measnre  of  motion,  leaving  to  it,  meanwhile,  its 
ordinary  sensé  P  and,  neyertheless,  they  haye  made  a  proposition  and 
not  a  définition.  How  many  are  there,  likewise,  who  beliere  they 
hâve  defined  motion  when  they  hâve  said  : — MoUts  ncc  simpliciter 
motus,  non  mera  potentia  est,  sed  acius  entis  in  potcntia  ?  And  yet, 
if,  as  they  do,  they  leave  to  the  word  motion  its  ordinary  sensé,  they 
hâve  not  made  a  définition,  bnt  a  proposition  ;  and  thas  oonfoanding 
those  définitions  whioh  are  called  définitions  o/  7iameSf  and  which  are 
the  troe,  free,  allowable,  and  geometrical  définitions,  with  those  which 
are  oalled  définitions  ofthings,  whioh  are  properly  propositions  by  no 
no  means  free,  bat  subject  to  contradiction, — they  allow  themselves 
froely  to  form  thèse  as  well  as  the  others  :  and  eaoh  one  defining  the 
same  things  after  his  own  fashion,  with  a  liborty  which  is  as  mnch 
.  forbidden  in  thèse  last  définitions  as  allowable  in  the  first,  they  con- 
f  ase  ail  things  ;  and,  losing  ail  order  and  ail  light,  they  loso  them- 
selves,  and  wander  in  inexplicable  difficolties."  Pasoal's  oonsnre 
applies  strictly  to  Sir  W.  Thomson,  and  by  no  means  to  the  geologist. 
Bat  when  the  North  British  Review  can  ooolly  assume — in  the 
coantry  of  Hamilton — that  the  metaphysicians  are  "  mère  soap- 
bubbles,"  and  when  sach  meaningless  pedantry  as  Sir  W.  Thomson's 
demand  of  the  geologists,  "  On  what  oaloolations  is  this  opinion 
foonded  "  (Beply),  can  be  allowed  in  a  professedly  soientifio  writing, 
Pascal's  thoaghte  cannot  be  ezpeoted  to  command  maoh  attention  ; 
and  I  shall,  therefore,  continue  to  treat  the  question  in  hand  in  such 
a  manner  as  I  hope  may  answer  best.  Before  oontinning  I  shall, 
however,  reply  as  briefly  as  possible  to  such  objeetions  as  hâve  ap- 
peared,  hoping  to  satisfy  such  objections  more  fnÛy  in  the  sequel. 

First,  as  regards  "B.  A.'s"  letter  in  Scientific  Opinion  of 
Decembor  15th,  1869.  "B.  A.'s"  manner  of  employing  inverted 
commas  may,  I  snbmit,  lead  to  misconception.  I  had  referred  to  a 
former  letter,  in  whioh  I  sug^ested  a  yiew,  which  I  sabmitted  as 
jostified  by  the  faots  concorning  tho  question.  To  that  letter  I  refor 
'^B.  A.;"  and  if  he  will  show  cause,  by  crucial  facts  and  crucial 
rcasoning,  that  what  I  thore  spoke  of  may  not  be  admittod  as  "  a 
l'cra  causa  that  cannot  bo  neglocted,"  &c.,  I  shall  be  most  happy  to 
join  issue  with  him.  As  I  hâve  already  romarked,  I  find  I  most  keep 
as  much  as  possible  to  the  question  in  hand  :  without  too  much  depart- 
ing  from  it,  my  entering  into  détails  in  answer  to  *'  B.  A.'s  "  queries 
conld  only  be  spécial  pleading.  I  giyo  below  the  names  of  a  few  of 
the  Works  in  which  he  can  find  facts  concerning  the  question  ;  from 
those  facts  he  may  draw  his  own  conclusions.*  Sir  W.  Thomson 
accuses  Lyell  of  supposing  a  perpétuai  oyole  :  I  point  to  a  condition  of 
the  question  which  no  geologist  can  ignore,  and  whioh  throws  the 
inference  of  perpétuai  motion  out  of  court. 

If  **B.  A."  requires  that  I  giye  a  quantitatire  estimation  of  the  rela- 
tion of  the  cause  to  the  results  to  be  accounted  for,  I  may  fairly  ask 
him  to  fumish  me  first  with  a  quantitative  estioiation  of  those  results. 
Bnt  as  it  is  the  business  of  geologists  to  deal  with  facts  of  observa- 
tion and  not  the  assnmptions  of  particular  speculators,  it  will  not  do 
to  assume  quantities  and  suppose  conditions,  and  then  draw  conclu- 
sions by  Bomebody's  "  beautiful"  formula.  In  my  next  letter  I  shall 
endeavonr  to  make  it  cleas  why  geologists  haye  not  considered  the 
resolts  obtained  by  Fourier  and  others,  as  deserying  of  serions  con- 
■ideration  in  their  spéculations  ;  and  I  shall  endeayour  to  show  that 
while  they  willingly  allow  the  use  of  mathematics,  they  know  also 
that  mathematics  may  be  abused — that  it  is  not  beoause  they  are 
ignorant  of  mathematics,  but  beoause  they  are  acquainted  with  the 
faota  of  geology,  that  they  refuse  to  rush  to  conolusions  such  as  those 
brought  forward  by  Sir  W.  Thomson. 

As  regards  electricity,  and  the  part  that  may  probably  be  assigned 
to  it  in  the  production  of  internai  beat — themathematician  might  sup- 
pose and  assume  rogarding  the  earth's  magnetism,  or  he  may  entirely 
ignore  it  for  the  oonvenience  of  a  formula  ;  but  the  geologist  may  show 
that  the  évidence  of  strong  electrio  currents  in  the  interior  of  the  earth, 
is  not  much  less  satisfactory  than  the  évidence  of  original  heat, — and 
he  may  require  the  mathematician  to  show  cloar  and  exact  reasons  for 
ignoring  them,  when  the  mathematician  prétends  to  produce  clear  and 
exact  results  regarding  internai  heat.  Faraday' s  magneto-electrio 
reseaxcheeforbid  the  ignoring  of  electricity,  when  we  speak  of  the  earth 
as  it  iSf  not  as  the  mathematioians  may  find  it  convenient  to  define  it. 

With  référence  to  "  B.  A.'s  "  second  paragraph — ^I  wonld  hère  merely 
ramark  that  if  the  theory  of  the  dissipation  of  energy  does  not  fit  the 
faets  of  nature  asoertained  by  naturalists,  it  follows  that  the  theory 
most  be  abandoned,  not  that  the  facts  mnst  be  disoredited.  Boes  it 
fit  the  faots  or  not  is  the  question  to  be  decided  ;  if  this  is  not  the  ques- 
tion, on  what  then  does  the  theory  rest,  exoept  that  it  suits  the  spécu- 
lations of  Sir  W.  Thomson,  and  that  TÎe  knows  nothing  against  it  P 

As  to  "  B.  A.*s  "  concluding  sentence,  I  would  oall  his  attention  to 
the  faot  that,  twenty  years  ago,  Hitchcock  conld  writo  as  follows  : — 


"  Tet  even  in  astronomy,  it  is  not  many  years  sinoe  the  mntual  distur- 
bances  among  the  heavenly  bodies  were  supposed  to  be  the  certain  pre- 
cursors  of  ruin  to  the  system."  And  sixteen  years  ago  the  North 
British  Review  (in  an  aetronomical  article)  contains  this  : — "  As 
neithor  reason  nor  religion  leads  us  to  believe  that  the  solar  System 
will  ever  be  destroyed,  or  that  living  beings  will  ever  cease  to  occupy 
the  earth."  How,  then,  as  to  "  ail  the  great  natural  laws  whioh  as 
ohildren,"  &o.;  and  are  there  not  soiQe  curions  cycles  in  astronomical 
historyP 

"  An  Old  Stager"  having  answered  the  great er  part  of  *'  A  Yonng 
Beginner*s"  letter,  I  need  only  notice  a  few  sentences  in  it  which  spe- 
cially  conoem  myself . 

As  to  my  heading — had  Sir  W.  Thomson  endeavourod  to  show,  by 
a  critical  examination  of  tho  subject,  that  the  Uniformitarians  were 
false  to  their  science  and  the  Catastrophists  true  to  it,  I  should  havc 
admitted  that  ho  attacked  a  particular  theory.  As  it  is,  he  attaoks 
the  whole  value  and  method  of  goological  reasoning.  But  I  hope  to 
show  that  Uniformitariamsm  is  no  mère  theory. 

I  spoke  of  ^e  "  clea/r  possihility  "  that  the  geologioal  record,  &c.  : 
it  is  a  clear  possibility,  as  far  as  geology  is  ooncemed,  nntil  geologioal 
reasons  are  produced  against  its  possibility  ;  I  know  of  none.  On  the 
other  hand,  it  should  be  shown  how  metamorphism  eould  remain  inao- 
tive  ;  and  tiiat  has  not  been  shown. 

I  object  to  any  limit  to  geologioal  time  simply  beoause  I  hold  that 
not  the  slightest  reliable  proof  of  any  limit  has  been  found.  Let  any 
évidence  be  produoed  and  I  will  either  show  it  inadmissible  or  consider 
its  weight.  Sir  W.  Thomson's  évidence  I  hâve  to  continue  the  exam- 
ination of.  I  wish  for  either  satisfactory  faots  and  reasonings,  or 
else  for  suspension  of  judgment.  I  «hâve  studied  zoology,  and  read 
Darwin' s  book  ;  therefore,  I  am  a  Darwinian  ;  but  progrcss  in  life 
requires  defining,  and  ail  onr  notions  of  it  seem  very  vague. 

As  regards  tho  form  of  the  earth,  I  referred  to  the  well-known 
Manual  of  Geology  of  Professer  Jukes.  The  view  is  also  discussed  in 
Lyell's  Principlen  ;  and  it  may  be  found  explained  and  admitted  in 
astronomical  works.  It  has  been  often  ignored  in  the  bolstering  up 
of  one-sided  théories  ;  but,  sa  far  as  I  hâve  been  able  to  ascertain,  it 
has  never  been  refutod.  Denudation  is  moreover  not  the  only  proooss 
that  justifies  its  admission.  But,  to  the  Uniformitarian,  no  explana- 
tion  of  the  earth's  form  is  required  :  he  knows  no  reason  for  supposing 
that  the  shape  of  the  earth  was  primœvally  bungled. 

My  argument  is  this  : — (1)  That  the  matters  on  which  Sir  W. 
Thomson  is  **  quite  certain  "  are  in  reality  so  cxtremely  obscure  that 
no  definite  conclusion  can  fairly  be  drawn  from  them,  unless  thoy  be 
utterly  misrepresented  by  the  modem  analyst  :  that,  therefore,  Sir  W. 
Thomson's  position  is  a  proof  of  presnmptuous  ignorance,  while  the 
position  of  the  geologists  is  justified  by  enlightened  common  sensé. 
(2)  That  there  are  other  considérations  whioh  positively  justify 
Uniformitarianism  ;  and  that,  f urther,  Unif ormitarianism  is  a  neoessary 
prinoiple  of  common  sensé. 

The  wisdom  of  the  Egyptians,  backed  by  the  rhetorio  of  the  Cag- 
lioetros,  may  command  for  a  time  the  admiration  of  the  vulgar  ;  but 
if  England,  from  a  nation  of  jSavavffoi,  is  to  beoome  a  nation  of  men, 
she  idll  recognize  in  intelligence  but  one  "  proud  pre-eminenoe  " — of 
the  eternal  attribute  of  oommon  sensé. 


8t,  Jean  de  Luz,  March  5. 


I  remain,  &o., 

P.  W.  Stuabi  Menteatu. 


'  D0  VAtol»  et  d«i  Matitreê  organique»   dam    VEeorce    terreitre.       Del«aM. 
Btachof't  Chemical  and  IPkgtieal  Oiologf.    Dsubeoj's  Trtatùt  oh  VotcuHOts, 


P&orBSSOB  Tymdall'8  Beseascueb  on  Heat. 

SiB, — ^In  connection  with  the  above  subject  there  is  a  point  ou 
which  I  désire  to  offer  a  few  critical  remarks.  In  an  experiment  in- 
tended  to  show  the  distribution  of  heat  in  the  electrio  light,  the  thermo- 
eleotrio  pile  was  ooated  with  lampblaok.  I  wonld  submit  that,  in 
order  that  a  substance  should  show  oorreotly  the  distribution  of  heat 
from  any  source,  it  is  necessary  that  that  substance  should  absorb 
rays  of  the  différent  wave-lengths  proportionaUy,  i.e.,  the  rate  of  heat 
absorbed  to  non-absorbed  (dispersed  or  transmitted)  heat  should  be 
a  constant  quantity  for  rays  of  vairing  refrangibility.  In  the  pre- 
vious  part  of  the  work,  Heat  as  a  Mode  of  Motion,  it  is  stated  that 
lampblaok  is,  to  a  great  degree,  transparent  to  rays  of  low  refrangi- 
bility, of  which  a  considérable  proportion  existe  in  the  electrio  light. 
It  would  foUow  from  the  above  that  lampblaok  cannot  show  correotly 
the  distribution  of  heat  in  the  case  referred  to. 


I  am  yonrs  obediently, 


Nemo. 


Members  of  Oxford  University  who  désire  to  offer  themselves  as 
candidates  for  the  Whitworth  preparatory  exhibitions  are  to  send  in 
their  names  to  the  Bev.  C.  L.  Wingfield,  AU  Soûls'  Ck>llege,  on  or 
before  Saturday,  March  19,  together  with  a  statement  of  distinctions, 
if  any,  gained  in  mathematics  or  expérimental  science  in  the  Univer- 
sity or  in  any  Collège  or  Hall. 
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BeoreUriM  of  Societiet  wfll  oblige  ut  by  regulwly  forwErdinjç  "AbitrâcU  ol 
Frooeedioga  ;  "  mné  thej  wonld  do  mnch  to  enhuiee  the  intarart  «nd  tacoeM 
of  their  meotingt  if  th^  wonld  enable  os  to  pabliah  in  intiolpation  "notices 
of  pnpers  to  be  read.**  «^_ 

EOYAL  SOCIETY. 

Thitbsdat,  March  IOth. — The  foUowing  papew  were  wtd  i — "  On 
the  Contact  of  Conioa  with  Sarfaoes,"  by  William  Spottiswoode,  M. A., 
F.RS. 

"  Besearohes  on  Solar  Phyiics. — ^No.  II.  The  Positions  and  Areas 
of  the  Spots  observed  at  Kew  during  the  years  1865-66,  àlso  the 
Spoited  Aiea  of  the  Sun's  yisible  disk  from  the  commencement  of  1832 
np  to  May,  1868,"  by  Warren  De  La  Rue,  Esq.,  Ph.D.,  F;B.S.,  F.B.A.8., 
BalfovT  Stewart,  Esq.,  LL.D.,  F.E.S.,  F.B.A.S.,  Saperintendent  of 
the  Kew  Observatory,  and  Beqjamin  Loewy,  Esq,,  F.B.A.S. — The 
paper  commences  with  a  continuation  for  the  years  1864-66  of 
Tables  II.  and  III.  of  a  previons  paper  by  the  same  anthors  ;  it  then 
proceeds  to  a  discussion  of  the  yalne  of  the  pictnree  of  the  son  made 
by  Hofrath  Sohwabe,  which  had  been  plaoed  at  the  disposai  of  the 
anthors,  and  the  resalt  is  that  thèse  pictozes,  when  oompared  with 
simnltaneons  pictures  taken  by  Carrington  and  by  the  Kew  heliograph, 
are  fonnd  to  be  of  great  trnstworthiuess.  From  1832  to  1854  the 
pictures  discnssed  are  those  of  Sohwabe,  who  was  the  only  observer 
between  thèse  dates  ;  then  foUows  the  séries  taken  by  Carrington, 
and  lastly  the  Kew  séries,  which  began  in  1862. 

A  list  is  given  of  nine  raines  «f  the  son' s  spotted  area  for  every  fort- 
night,  from  the  beginning  of  1832  np  to  May,  1868,  and  also  a  listof 
three-monthly  valuea  of  tiie  same,  eaoh  three-monthly  vaine  being  the 
mean  of  the  three-fortnightly  vidnes  which  précède  one  of  the  three 
which  follow  it.  Thèse  three-monthly  values  are  also  given  for  every 
fortnight. 

A  plate  is  appended  to  the  paper,  in  which  a  cnrve  is  laid  down 
representing  the  progrress  of  solar  distnrbances  as  derived  from  the 
three-monthly  values  ;  and  another  cnrve  is  derived  from  this  by  a 
single  process  of  equaUzation,  representing  the  progress  of  the  ten- 
yearly  period.  The  vaines  of  the  latter  curve,  corresponding,  to  every 
fortnight,  are  also  tabnlated. 

"Tables  of  the  Nnmerical  Values  of  the  Sine-integral,  Coeine- 
integral,  and  Exponential  Intégral,"  by  J.  W.  L.  Glaisher,  Trin. 
Coll.,  Cambridge. 

"  On  some  Elementary  Principles  in  Animal  Mechanics.  — 
No.  III.  On  the  Muscnlar  Forces  employed  in  Parturition,"  by 
the  Bev.  Samuel  Hanghton,  M.D.,  Fellow  of  Trinity  Collège, 
Dublin. — ^In  the  first  stage  of  natural  labour,  the  involnntary  muscles 
of  the  utérus  contract  npon  the  fluid  contents  of  this  organ,  and 
possess  Bufficient  force  to  dilate  the  mouth  of  the  womb,  and  generally 
to  rupture  the  membranes.  I  shall  endeavour  to  show,  from  the 
principles  of  muscnlar  action  already  laid  down,  that  the  nterine 
muscles  are  sufficient,  and  not  much  more  than  sufficient,  to  complète 
the  first  stage  of  labour,  and  that  they  do  not  possess  an  amount  of 
force  adéquate  to  rupture,  in  any  case,  the  nterine  wall  iteelf . 

In  the  second  stage  of  labour,  the  irritation  of  the  fœtal  head  upon 
the  wall  of  the  vagina  provokes  the  reflex  action  of  the  voluntary 
abdominal  muscles,  which  aid  powerfully  the  utérine  muscles  to  com- 
plète the  second  stage  by  expelling  the  fœtus.  The  amount  of  avail- 
able  additional  force  given  ont  by  the  abdominal  muscles  admits  of 
calculation,  and  will  be  found  mnch  greater  than  the  force  produced 
by  the  involuntary  contractions  of  the  womb  itself. 

The  meohanical  problem  to  be  solved  for  both  cases  is  one  of  much 
interost,  as  it  is  the  celebrated  problem  of  the  equilibrium  of  a  flexible 
membrane  subjected  to  the  action  of  given  forces.  It  has  been  solved 
by  Lagrange  {Mécamique  Analytique,  p.  147)  in  ail  its  generality.  In 
the  most  gênerai  case  of  the  problem,  the  following  beautifnl  theorem 
can  be  demonstrated  : — ^Let  T  dénote  the  tensile  strain  acting  in  the 
tangential  plane  of  the  membrane,  applied  to  rupture  a  band  of  the 
membrane  1  in.  broad  ;  let  P  dénote  the  pressure  resulting  from  ail 
the  forces  in  action,  perpendicular  to  the  surface  of  the  membrane,  and 
acting  on  a  surface  of  1  square  inch  ;  and  let  p  ^  and  p,  dénote  the  two 
radii  of  principal  curvature  of  the  membrane  at  the  point  considered. 
Then  we  hâve  the  following  équation  :— 


=  Tx   /-  +  -Y 


If  the  surface,  or  a  portion  of  it,  become  spherical,  the  two  principal 
ourvatures  become  equal,  and  the  équation  beoomes 

P=»?î. 
P 
In  the  case  of  the  nterus  and  its  membranes,  the  force  P  anses 
from  hydrostatical  pressure  only,  and  is  therefore  easily  measured, 
and  the  supposition  of  sphericaî  curvature  is  approximately  admis- 
sible. 


It  is  évident  from  the  f orm  of  the  gravid  utems,  that  its  curvature 
is  greatest  neor  its  mouth  ;  and  the  équation  shows  that  for  a  given 
hydrostatical  pressure  the  tensile  strain  is  proportional  to  the  radius 
of  curvature  ;  hence  this  strain  will  be  greatest  at  the  fnndus  of  the 
utérus,  in  which  part,  aooordingly,  we  flnd  the  muscnlar  coat  thicker 
than  elsewhere.  If  we  assume  the  shape  of  the  utérus  to  be  that  of  a 
prolate  ellipsoid,  whose  longer  diameter  is  12  in.,  andshorterdiameter 
8  in.,  its  mean  curvature  will  be  that  of  a  sphère  whose  diameter  is 
9158  in. 

The  volume  of  the  gravid  utems  is  found  from  the  expression 

4 

Volume  «=  -  tt  a  b"  ; 

o 

in  which  a  and  h  are  the  semiaxes,  and  u  is  the  ratio  of  the  ciroum- 
ference  of  a  circle  to  its  diameter;  substituting  for  a  and  h  their 
nnmerical  values,  we  find  the  contents  of  the  nterus  to  be  40213  cubic 
inches. 
The  surface  of  the  gravid  nterus  may  be  found  from  the  équation 


Surface 


2uab 


(sin-»«  +  <?v/i-e«); 


in  which  e  is  the  excentricity  of  the  generating  ellipse.  If  the  nnme- 
rical values  be  snbstituted  in  this  expression,  it  will  be  found  that  the 
surfaoe  of  the  utérus  is  270*66  square  inches.* 

Some  highly  interesting  conclusions  may  be  drawn  from  the  pre* 
ceding  calculations,  combined  with  the  weight  of  the  total  muscnlar 
tissue  of  the  utérus.  Heschl  estimâtes  the  weight  of  the  utérine 
muscles  at  from  1  Ib.  to  1*5  Ib.,  Montgomery  fonnd  the  muscles  of  tho 
gravid  utérus  to  woigh  1*5  Ib.,  and  Iievret  estimâtes  them  at  51  cnbio 
inches,  which,  with  a  spécifie  gravity  of  1*052, 1.find  to  be  équivalent 
to  1*93  Ib.    Taking  the  mean  of  thèse  estimâtes  we  hâve  : — 

Weight  of  Muscular  Fibres  of  Gfravid  TTomb. 

Ib. 

Heschl    1*25 

Montgomery 1*50 

Levret    1*93 

Mean 1*56 

If  we  now  suppose  this  quantity  of  muscle  to  be  spread  over  the 
entire  surface  of  the  utérus  we  find — 

Mean  thickness  of  mus-  (  1*56  x  7000  x  1000      }  «  n.t  et  g  •    u 
cular  wall  of  utérus    {  252~5T27Ô^66xlÔ52  (  "*  ^^^  ' 

If  we  suppose  a  ribbon,  1  in.  in  width,  to  be  formed  from  the  wall 
of  the  nterus,  its  thickness  will  be  0*1519  in.  ;  and  as  eaoh  square 
inch  of  cross  section  of  [muscular  fibre  is  capable  of  lifting  102*55  Ib., 
we  find  for  the  greatest  tensile  force  producible  by  the  contraction  of 
the  nterine  muscles  : — 

'^'^i^,^  '!^.  j  102-55  X 01519-15-577  Ib. 
Substituting  this  value  of  T  in  the  equtation 

P 
and  for  p  its  mean  value  9*158  in.,  we  obtain  the  maximum  hydro- 
statical pressure  inside  the  gravid  utérus,  that  oan  be  produced  by  the 
contraction  of  its  muscnlar  fibres  : — 

Maximum    hydrostatical  pressure  }  2j<_l£577  ^ 
produced  by  utérine  contraction  (     9*158     ** 

This  pressure,  applied  to  a  circnlar  surface  of  44  in.  in  diameter,  is 
equal  to  54*  106  Ib.  One  hundred  expérimente  were  made  by  Dnacan 
and  Tait  upon  the  hydrostatical  pressure  necessary  to  rupture  the 
membranes  which  contain  the  liquor  amnii,  which  are  reoorded  in 
Dr.  Duncan's  bock*  (pp.  806-811).  The  greatest  pressure  observed 
was  3*10  Ib.,  and  the  least  was  0*26  Ib.  ;  and  I  find  that  the  mean 
rupturing  pressure  of  ail  their  expérimenta  was  1*2048  Ib. 

Combining  this  expérimental  resnlt  with  the  oalcuIaUon  alveady 
given  of  the  amount  of  pressure  producible  by  tiie  muscnlar  tiesoe  oC 
the  womb,  we  may  conclude  that  the  utérine  muscles  are  capable  of 
rupturing  the  membranes  in  every  case,  and  possess,  in  gênerai,  oeacly 
three  times  the  amount  of  force  requisite  for  this  purpose. 

In  the  second  stage  of  labour,  the  voluntary  action  of  the  abdo* 
minai  muscles  is  called  into  play  to  aid  the  expulsive  efiCorta  of  tiie  oteiine 
muscles.  I  hâve  attempted  to  calculate  the  force  available  from  the 
contraction  of  thèse  muscles  as  foUows  t-^ 

The  abdominal  muscles  are  four  in  number  ;  tis.,  rect%u  ahdomintUf 
ohliquus  extemuSf  ohUquus  intemus  and  transversaiUs»  The  last  three 
muscles  f  orm  curved  sheets,  acting  upon  the  corre^iKmding  moaoleB  oC 
the  opposite  side  by  means  of  tendinous  aponêwroses  wMoh  meet  in 
the  linea  alba,  and  form  the  sheath  of  the  vertical  reetus  ahdominus 


^  Levret  estimâtes  the  contents  of  tiie  gravid  nteroi  at  408  onbie  inohes,  and  its 
■orfAce  at  839  square  inches.  Foppel  estimâtes  the  contents  at  900  enbie  iaehce, 
ud  the  surface  at  210  square  inches. 

*  E*9*archêÊ  in  OhêUMa,    Bdinburgh,  1868. 
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miUMle.  From  the  airuigement  of  ail  four,  It  is  plain  ihat  the  iennl« 
force  of  mascnlar  oontraotion  in  th«  ourred  wall  of  the  belly,  from  the 
ziphmd  oartilagv  to  tho  symphiâs  pnbis,  ig  to  be  measnred  by  the  sam 
ol  the  anited  forces  of  ail  the  mascoUr  sheets.  If  we  knew  the  force  of 
each  rnuBole,  and  the  principal  cnrraturefl  of  the  belly  in  the  middle  Une, 
-we  ooold  oalcolate  by  Lagrange'e  theorem,  the  hydrostatioal  pressure 
inside  the  abdominal  oavity  and  arailable  to  ezpel  faoces,  nrine,  or  a 
fœtns. 

In  order  to  ascertain  the  force  of  the  muscles,  I  meosured  carefnlly 
their  aTorage  thiokneeees  in  three  subjeots,  of  whom  one  was  a  young 
woman  who  had  borne  ohildren,  and  the  others  were  mon  of  ordinary 
■ize  and  appearanoe.    The  résulte  obtained  were  the  following  : — 

Thicknesëeê  qfAhdominaX  Muscles, 

JSo.  1.  Uale.       XTo.  S.  Femmie.         No,  8.  Maie. 

ÏB.  ÎD.  in. 

BeotuB abdominus 0*275  0-29  034 

Obliquua  eztemus 0*200  0*25  0*19 

Obliquus  intemus 0*235  0*17  0*24 

TransTcrsalia 0127  0*15  014 


Total. 


0*837 


0*86 


0-91 


The  arerage  total  thiokness  of  the  musoular  walls  is  0*869  inch, 
whioh  i«  nearly  identioal  with  the  measurent  obtained  from  the  female 
Bubjeot.  It  has  been  asoertained  by  oareful  observations,  that  we 
mustadd  50  per  cent,  tothe  weights  of  muscles  in  the  dead  subject  in 
order  to  bring  them  to  the  living  weights  ;  this  correction  gives  us 
1*3085  inch  for  the  mean  thickness  of  the  muscles  canslng  tension  in 
the  central  Une  of  the  beUy,  where  the  forces  of  aU  the  muscles  oomo 
înto  play  together.  Moltiplying  this  thickness  by  102*55  Ib.,  or 
ooefl&oîent  of  moacular  contraction,  we  find 

T-1-3035  X  102*55»183*d7  Ib. 
This  ia  the  teneile  etrain  prodaoible  by  the  contraction  of  the  abdo- 
minal mufloleB  along  the  ourred  oenttal  Une  of  the  beUy. 

It  remains  now  to  ascertain  the  principal  oarvatures  of  the  abdo- 
minal surface,  and  to  use  the  équation — 


P=T 


Vi    pj 


80  as  to  détermine  P,  the  hydrostatical  pressure  per  square  inch  inside 
the  cavity  of  the  beUy,  and  ayailable,  either  in  whole  or  in  part,  for 
the  expulsion  of  the  fœtns  dnring  the  second  stage  of  labour. 

In  order  to  ascertain  the  cnrfature  of  the  beUy,  I  made  expérimenta 
on  three  yonng  men  placed  lying  on  their  backs  npon  the  floor,  and 
made  them  depress  and  raise  the  abdominal  waU  as  muoh  as  possible. 
The  resnlt  was  as  foUows  t — Takhig  a  straight  Une  from  the  npper 
part  of  the  symphisis  pubis  to  the  xiphoid  cartilage  as  the  fixed  Une  of 
oomparieon,  it  was  fonnd  possible  to  depress  the  navel  one  inch  below 
this  fixed  Une,  and  to  raise  it  two  inches  above  it.  When  the  beUy 
was  distended  to  the  utmost  by  the  action  of  the  abdominal  muscles,  I 
measuxed  the  longitudinal  and  transverse  curvatures  by  measuring  the 
sagittas  corresponding  to  a  given  length  of  tangent,  with  the  foUowing 

résulta:— 

Wtimhjii.  Di»m6ter  of  Dî»meter  of 

xnunoer.  loogitadinal  oazrstttre.  transTerso  oarTstare. 

J.G.  H 2?93     12-80 

H.  0 22-78     12*80 

B.  H 22-62     12-80 


Mmu 22-727 


12-633 


Fat   iVit  

Hé  curtatnre  of  the  distended  bélly  at  the  navel  is  found  to  bo, 
from  the  foregoing  measurem6nt8,-<*> 

£    J_  1  1 1_ 

Pj  ■*■  p,  *  11*8635  ■*■  6-8166  ~4059«* 
K^ltiplyiâg  thia  ounratare  into  the  tension  of  the  abdominal  muscles 
at  the  navel  already  fonnd,  vis.,  183-67  Ib.  per  inch,  we  obtain,  finaUy, 

183*67 


P« 


1 82-926  Ib.  per  square  inoh. 


4*0596 

ThÎB  arnoont  of  ezpulsive  force  per  square  inch  is  availablo,  althongh 
not  vsnally  emplogred,  to  assist  the  utérus  in  oompleting  the  second 
stage  of  labour.  If  we  suppose  it  «pplied  to  the  surface  of  aoirole 
44  in.  in  diameter  (the  usual  width  of  the  pelvic  canal),  we  find  that  it 
is  équivalent  to  523*65  Ib.  pressure. 

Adding  together  the  combined  forces  of  the  voluntaiy  and  involun* 
taiy  musclée)  we  find-» 

Involuntary  muscles ■■  54*106  Ib. 

Yoluntaiy  muselée ■■523*65    „ 


Total  577*75 


}> 


Thus  we  see  that,  on  an  emergen<^,  somewhat  more  thaa  a  quartec 
of  a  ton  pressure  can  be  brought  to  bear  upon  a  rofraotory  ohild  that 
refuses  to  oome  into  the  world  in  the  usual  manner.* 

In  order  to  détermine  by  actual  experiment  the  expulsive  f ozoe  of 
the  abdominal  muscles,  I  placed  two  men,  of  48  and  21  years  of  âge 
resiieotively,  lying  on  a  table  upon  their  backs,  and  and  put  a  disk 
measuring  1*87  inch  diameter  just  over  the  navel  ;  weights  were  placed 
upon  this  disk  and  graduaUy  increased  until  the  extrême  limit  of  weight 
that  could  be  lifted  with  safety  was  reaohed  ;  this  Umit  was  found  to 
be  in  both  cases  133  Ib.  As  the  cirole  whose  diameter  is  1*87  inch 
has  an  area  of  2-937  square  inches,  the  pressure  perpendicular  to  the 
abdominal  waU  prodnced  by  the  action  of  the  abdominal  muscles  is 


rail. 


p- 
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2*937 


38-47  Ib.  per  square  inch, 


a  resuit  which  diffère  Uttle  from  that  found  by  caloulation  from  the 
actual  measnrements  of  the  muscles  and  curvatures. 


ETHNOLOGICAL  SOCIETY. 


Mabch  8th.— Prof .  Huxley,  président,  in  the  chair.  Capt.  CanpbeU, 
B.E.,  was  announoed  as  a  new  member.  Col.  Lane  Fox  read  a  paper 
"  On  the  Opening  of  Two  Cairns  near  Bangor,  North  Wales.*'— One 
was  situated  on  the  summit  of  Moel  Faben,  and  oontained  a  cist  in 
which  an  um  was  found,  together  with  several  small  dressed  stones, 
probably  arrow-heads  and  flakes,  worked  not  in  flint,  but  in  the  trap 
and  felspathic  rocks  of  the  neighbonrhood.  Other  worked  stones 
were  found  beneath  the  cist.  The  oharaeters  of  the  matériels  were 
described  by  Prof.  Ramsay.  The  second  oaim  examined  by  tha 
author  was  called  Camedd  Howel,  and  oontained  fragments  of  an  nm 
surrounded  by  partioles  of  bumt  human  bons,  but  not  protectod  by  a 
cist.  Among  the  speakers  who  took  part  in  the  discussion  on  this 
paper  were  Sir.  J.  Lubbock,  Bart.,  M.P.,  Plrof.  Bamsay,  Mr.  J.  Evans, 
Mr.  J.  W.  Flower,  Dr.  Nioholas,  and  Mr.  B.  Hamilton.  A  paper  was 
then  read  "  On  the  EarUest  Phases  of  Civilisation,"  by  Mr.  H.  M. 
Westropp.  Tiie  author  songht  to  show  that  every  race  passes 
through  an  invariaUe  séries  of  phases  in  definite  séquence — ^the 
barbarous,  the  hunting,  the  pastoral,  and  the  agrioultural  phases, 
which  the  author  compared  with  the  respective  stages  of  infanoy, 
childhood,  youth  and  manhood  in  the  individual  man.  Nnmerons 
iUustrations  were  adduced  of  différent  races  exhibiting  theso  several 
phases  of  civiUzation  in  the  successive  stages  of  their  development. 


BOTAL  HOBTICULTUBAL. 


BCiLRCH  2nd. — w.  w.  Saunders,  Esq.,  F.B.S.,  in  the  chair.  The  usaal 
preliminary  business  being  conduded,  Mr.  Moore,  in  the  absence  of 
the  Bev.  J.  Dix,  announced  the  awards  of  the  floral  committee,  and 
Mr.  Geo.  F.  Wilson  tiiose  of  the  fruit  committee.  The  chairman 
then  proceeded  to  make  some  oomments  upon  some  of  the  prodactiona 
sent  to  the  meeting,  and  first  eUcited  the  thanks  of  the  socicty  to  Mr. 
Femyhongh,  a  member  of  the  floral  committee,  for  his  handsomo 
présent  to  the  society  of  a  séries  of  ooloured  sketches  of  tropical  fruits; 
and  then  direoted  attention  to  several  forme  of  variegation  in  Abuti- 
Ions,  of  which  f urther  notice  will  be  found  in  the  report  of  the  scien- 
tific  committee  ;  and  to  several  of  the  Orchids  exhibited.  A  spedes  of 
Agave  was  alluded  to  as  belonging  to  a  dass  of  plants  wéU  adapted, 
when  grown  as  spécimens,  for  placing  on  pedestals.  Bome  few  yeara 
ago,  said  Mr.  Saunders,  we  were  contented  with  about  10  or  12  speoies 
of  Agaves,  but  he  had  since  increased  his  coUection  to  about  120 
spedes  or  varieties.  The  curions  Btangeria  paradoxa,  a  Cyoadaceous 
plant  from  Natal,  was  then  referred  to  as  having  been  thought  to  be 
a  fem  when  first  introduced  into  this  country,  but  afterwardt  was 
properly  described  by  Mr.  Moore.  The  usefolness  of  ivies  for  décora- 
tion in  winter  was  commented  upon,  and  the  chairman  conduded  his 
remarks  by  stating  that  he  was  glad  to  see  that  this  dass  was  being 
taken  in  hand  by  several  hortioulturists.  Major  Trevor  Clarke  said 
he  had  examined  aU  the  Cyclamens  in  a  coUection  from  Mr.  Wiggins, 
and  had  not  found  one  that  was  fragrant,  he  thought  that,  as  a  matter 
of  floral  critidsm,  fragrance  should  be  thought  as  much  of  as  f orm. 

Scienti/ic  Commiitee.^Yf,  W.  Saunders,  Esq.,  F.B.S.,  in  the  chair. 
The  minutes  of  the  last  meeting  having  been  read,  a  report  of  the 
sub-committee  appointed  to  superintend  the  expérimente  carriod  on 
with  varions  manures  at  Cldswick  was  read  and  adopted.  Dr.  Gilbert 
spoke  on  the  same  subject,  and  it  was  agreed  that  the  carrying  ont  of 
certain  détails,  as  to  the  proportion  of  the  ingrédients  to  be  used  in 
the  several  boxes,  should  be  left  to  Drs.  GUbert  and  Voelcker.  The 
question  of  the  employment  of  a  spécial  assistant  to  superintend  the 
expérimente  for  the  ensuing  season  was  diacussed,  and  the  chairmmn 

•  The  preeeding  reidt  will  no  âoaht  remind  the  cnriouB  sud  wen-ioformed 
reader  of  the  itetement  mMie  bj  Mr.  Shuidy,  on  the  aathorHy  of  LiAo^méu»  Atn- 
MiMMM  iêpariu  digUfiU,  that  the  force  of  the  wornsn'e  efliartt  in  strong  Ubdur  peina 
ÎB  eqaal  npon  an  aTerage  to  the  weight  of  470  Ib.  SToirdapoii,  acting  perpeadioiuar^ 
upon  the  vertex  of  the  nead  of  the  ohild. 
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promiaed  to  bring  the  Bubjeot  under  the  notioe  of  the  oonncil  for  ita 
detennmaiion  at  ita  next  meeting. 

Dr.  Mastera  ezhibited,  on  the  part  of  Measrs.  Bownie,  lAÎrd,  &> 
Laing,  a  nnmber  of  graf ted  AbntUons,  showing  the  effeot  of  stock  on 
Bcion,  and  soion  on  stook.  ThoB,  AbuHlon  megapotamicwn  (green) 
grafted  on  À.  Thomsoni  (Tariegated)  had  beoome'Tariegated  like  the 
stock;  A,  Tîwmaoni  grafted  on  A,  megctpotamicu/m  had  oansed  the 
production  of  variegated  shoots  from  the  originallj  green  stock  as  well 
as  from  the  scion  ;  A,  Thomsoni  grafted  on  A,  megapotamicum  and 
then  pinohed  baok  had  the  effect  of  indncing  the  bnds  on  the  stock  to 
break,  and  thèse  two  prodnoed  Tariegated  leares.  Another  green 
Abatilon,  "  Dac  de  Malakoff/'  grafted  on  A,  Thomsoni,  also  b^ame 
▼ariegated  in  conséquence.  So  that  the  variegated  plant,  whether 
used  as  a  stock  or  as  a  scion,  has  the  faoolty  of  imparting  its  rariega- 
tion  to  the  leaves  and  bnds  snbseqnently  prodnced.  Great  interest 
was  manifested  in  thèse  spécimens,  and  Dr.  Masters  called  attention 
to  the  remarkable  experiment  of  M.  yan  Hontte,  where  the  variegation 
ceased  after  the  accidentai  removal  of  the  yariegated  graf t  (see  p.  554, 
1869),  and  to  a  paper  of  Professor  E.  Morren's,  lately  pnblished,  re- 
cording  several  cases  of  this  kind  mentioned  in  this  and  other 
joamals,  and  also  to  the  circnmstance  that  the  mère  insertion  of  a 
detached  leaf  of  A.  Thomsoni  into  a  slit  in  the  bark  of  a  green 
Abntilon,  was  safficient  to  inocnlate  the  latter,  even  thongh  the 
inserted  leaf  speedily  perished.  Dr.  Masters  stated  that,  at  a  fntnre 
meeting,  he  wonld  direct  attention  to  other  recorded  cases  of  this 
interesting  phenomenon. 

A  spécimen  of  a  carions  excresoence  from  the  bark  of  a  camoUia, 
sent  by  Mr.  Mills,  of  Enys  Qardens,  Penryn,  was  then  shown.  The 
excrescence  had  mnch  of  the  aspect  of  a  Polyporns,  bnt  seemed  to  be 
an  excrescence  from  the  bark,  from  which  it  was  with  difficnlty 
separated.  In  one  case  two  branches  had  become  nnited  together, 
and  the  point  of  union  was  corered  with  this  shell-like  excrescence. 
None  of  the  members  of  the  committee,  nor  any  of  the  camellia- 
growers  présent  at  the  gênerai  meeting,  had  eyer  seen  anything 
similar.  The  only  suggestion  was  that  the  adTCntitious  growth  was 
the  resuit  of  some  injury  to  the  plant.  Dr.  Masters  undertook  to 
submit  the  growth  to  microscopic  examination,  and  report  more  fully 
at  a  future  meeting  ;  as  also  on  a  curions  spécimen  resembling  the 
**  burrs  **  seen  on  birch-trees,  but  in  this  case  stated  to  be  formed  on 
the  roots  of  a  currant-bush.  Dr.  Masters  further  reported  as  foUows, 
on  the  Bridgesia  spicata  exhibited  at  the  last  meeting  : — 

"  The  peculiar  out-growths  of  this  plant  are  protruded  from  the 
young  shoots  above  the  axils  of  the  leaves,  and  above  the  branch  pro- 
ceeding  therefrom.  In  the  fully  developed  state  they  are  about  the 
size  of  a  large  pea,  of  a  yellowish  colour,  and  hâve  a  gênerai 
resemblance  to  tiie  tufts  of  hairs  found  in  similar  situations  in 
Fereskia. 

"  In  the  youngest  condition  the  excrescenoes  coeur  in  the  form  of 
small,  smooth,  conical  projections,  covered  with  an  outer  layer  of 
small  oblong  cells,  the  outer  walls  of  which  are  thickened  ;  subjaoent 
to  thèse  are  four  or  five  rows  of  small,  spheroidal,  densely-packed 
cells,  also  cortical  in  their  nature.  Thèse  overlie  a  mass  of  oràinaty 
oellular  tissue,  the  cells  of  which  contain  chlorophyll.  Running  into 
this  conical  cellular  projection  are  two  rows  of  small  spiral  vessels, 
which  converge  towûdB  the  apex  of  the  cône,  and  form  a  loop.  Thèse 
spiral  vessels  are  continuons  with  those  of  the  vaecular  cirde  of  the 
branch,  and  are  surrounded  on  ail  sides  by  oblong  thin-walled  cells, 
whose  long  diameter  ia  parallel  to  that  of  the  spiral  vessels,  and  more 
or  less  at  right  angles  to  the  direction  of  the  parenchymatous  tissue 
of  the  cortex  and  also  of  the  meduUa.  The  constituent  ceUs  of  the 
meduUa  are  spheroidal,  and  destitute  of  chlorophyll.  Hère  and  there 
spiral  vessels  traverse  the  medulla,  quite  isohited  from  the  gênerai 
vasoular  drôle.  In  the  more  fuUy-developed  excrescenoes  the  appear- 
anoes  are  similar,  except  that  the  outer  epidermal  cells  now  show 
themselves  in  the  form  of  long  cylindrical  cells  (hairs),  some  of  which 
are  dub-shaped  at  the  extremity.  Some  of  thèse  hairs  appear  to  be 
uni-cellular,  while  others  show  one  or  two  transverse  partitions.  The 
hairs  in  question  are  rather  thick-walled,  and  contain  a  few  scattered 
small  highly  refracting  granules  (starchP)  resembling  the  granules 
found  in  autnmn  when  the  leaves  hâve  assumed  their  autumnal  tinta 
in  conséquence  of  the  decay  of  the  chlorophyll. 

"From  thèse  appearances  the  inference  seemed  to  be  that  the  growths 
in  question  were  of  the  nature  of  adventitioua  roots  covered  by  hyper- 
trophied  epidermal  hairs." 

An  Arum  from  Chiswick  with  an  adventitious  leaf  attached  to  the 
spadix,  and  white,  like  the  spathe,  was  then  shown.  A  similar  illus- 
tration was  forwarded  some  time  since  by  Mr.  T.  D.  Fish. 

Mr.  A.  Murray  read  a  communication  relating  to  the  présence  of  a 
larva  in  the  tnbers  of  certain  herbaceous  perennials.  The  larva  in 
question  was  that  of  the  Ghost  Moth  or  Golden  Swift,  Hepiahis  sp., 
and  did  mnch  damage.  Mr.  Murray  then  showed  a  dipterous  larva 
which  was  attacking  Seakale  roots,  and  doing  mnch  misohief .  This 
was  referred  to  Professor  Westwood,  for  further  examination. 

Spécimens  of  the  Pine  Beetle  and  of  a  species  of  Tortrix  were  then 
shown.    A  "Rose  Scale,"  supposed  to  be  new,  was  also  shown  by 


Mr.  Murray,  who  also  alluded  to  the  curions  mite,  Orihata  geniculaia, 
already  referred  to  in  thèse  columns. 

Mr.  G.  F.  Wilson  exhibited  a  séries  of  water-colour  drawings  of 
tropical  fruits  which  had  been  presented  to  the  aociety  by  Mr.  Femy- 
hough,  and  the  meeting  then  adjoumed. 

JPZoraZ  Commttiee.^-Oharles  Lee,  Esq.,  in  the  chair.  This  was  in 
ail  respects  a  very  suocessful  meeting,  numerous  prizes  being  offered 
for  compétition. 

THE  INSTITUTION  OF  CIVIL  ENGINEEBS. 

March  IsT. — Charles  B.  Vignoles,  Esq.,  F.B.S.,  président,  in  the 
chair.  The  paper  read  was  on  "  The  Wolf-Bock  lighthouae,"  by  Mr. 
Jas.  N.  Douglass,  M.  Inst.  CE.  After  giving  a  number  of  mechanical 
détails  the  author  gave  the  following  account  of  the  light  : — 

The  lantem  was  one  of  the  cylindrical  helically-f ramed  type,  designed 
by  the  author,  and  adopted  by  the  Trinity  House.  It  was  manufao- 
tured  by  Messrs.  S.  Hodge  &  Sons  ;  while  the  cnrved  plate-glass  for 
glazing\  it,  and  the  dioptrie  apparatus,  were  manufactured  by  Messrs. 
Chance\|Brothers  &  Co.  The  instrument  was  probably  the  most  perfeot 
for  the  purpose  that  had  yet  been  constmcted.  With  the  view  of 
giving  the  Wolf  Light  a  perfectly  distinctive  chaiacter,  a  revolviug 
dioptrie  light  of  the  first  order,  showing  altemate  flashes  of  red  and 
white  at  faalf -minute  intervais,  was  resolved  upon.  This  arrangement 
involved  the  considération  of  the  important  question,  which  did  not 
appear  to  hâve  been  previously  determined  with  aocuraoy,  of  dispoeing 
in  eaoh  beam  the  relative  proportion  of  light  to  allow  for  the  loss  in 
the  red  beam  by  passing  through  a  ruby  glass  médium,  and  prodnoed 
at  ail  distances  at  which  the  light  could  be  seen,  with  variable  states 
of  the  atmosphère,  flashes  of  nearly  the  same  strength.  The  investi- 
gation of  the  Bubject  was  entered  into  by  Professor  Tyndall,  the  soien- 
tific  adviser  of  the  Trinity  House  ;  and  as  it  was  one  which  could  not 
be  determined  with  aocuraoy  by  pfaotometric  measurements,  he,  with 
the  author,  paid  a  visit  to  the  Bock  lighthouse,  near  Liverpool,  which 
had  a  catoptric  revolving  light  showing  one  red  flash  suoceeded  by  two 
of  white  at  intervais  of  one  minute,  and  inquiries  and  observations 
were  made  on  this  light  at  the  Point  of  Air  Lighthouse,  at  a  distance 
of  11^  miles,  and  at  the  Great  Ormes  Head  Lighthouse,  at  a  distance 
of  30}  miles.  Expérimente  with  red  and  white  Ughts  were  also  made 
iu  the  expérimental  lighthouse  of  the  Trinity  House  at  Blackwall,  and 
observations  on  thèse  were  taken  from  a  station  in  Charlton,  at  a  dis- 
tance of  2  miles.  From  thèse  practical  tests  it  was  determined  that 
the  quantity  of  light  to  be  appropriated  to  the  red  beam  ahould  be  to 
that  of  the  white  in  the  ratio  of  5,275  to  2,250,  or  as  21  to  9  nearly. 
The  apparatus  had  aixteen  panels  of  refraotors  and  lower  jirisms,  and 
eight  panels  of  upper  prisms,  to  the  cirde.  Eight  panels  of  refraotors 
and  lower  prisms  of  18°  each,  were  appropriated  to  eight  beams  of 
white  light  ;  and  eight  panels  of  refraotors  and  lower  prisms  of  27^ 
each,  together  with  the  dght  pands  of  the  upper  prisms  of  45"  each, 
to  dght  beama  of  red  light.  The  colour  was  prodnced  by  ruby  glass 
placed  in  front  of  the  panels,  and  revolving  with  the  apparatus.  The 
illuminating  power  of  each  beam  sent  from  the  apparatus  was  eeti- 
mated  at  2,250  French  nuits. 


I 


QUEKETT  MICBOSCOPICAL  CLUB. 

Ths  Annual  Conversazione  of  this  club  took  place  at  Univerdty  Col- 
lège on  Friday  evening,  and  was  attended  by  a  very  numerous  assembly 
of  members  and  vidtors.  The  objecte  exhibited  under  the  microscopes 
comprised  spécimens  from  nearly  every  branch  of  microscopical  sdence, 
and  evinced  by  their  novelty  an  évident  désire  on  the  part  of  the 
members  to  cultivate  every  source  likdy  to  yield  instruction.  Amidst 
so  mnch  to  attract  attention,  it  is  imposable  to  make  a  sélection  ;  we 
may  therefore  merdy  remark  that  amateurs  and  profesdonala  were 
equally  assiduons  in  contributing  to  the  gênerai  entertainment  of  the 
Company.  In  addition  to  the  objecta  exhibited,  an  interesting  collec- 
tion of  photographs,  lent  by  the  India  Office,  the  Antotype  Company, 
Mr.  Shûik,  Mr.  (jood,  and  Mr.  A.  L.  Henderson,  were  mnch  admired. 
The  whdeprocess  of  micro-photography  was  demonstratedat  fréquent 
intervais  by  the  Messrs.  Solomon,  the  actinie  influence  being  derived 
from  their  new  magnednm  lamp.  Mr.  Apps  exhibited  some  la^ge  Gaa- 
dott's  cascades  and  Geisder's  tubes  iUuminated  by  his  cdebrated 
Induction  coil,  and  Mr.  James  How  displayed  Dr.  Maddox's  micro- 
photographs  and  some  views  of  Swiss  scenery,  &o.,  by  the  aid  of  the 
oxy-hydrogen  light.  The  meeting  may  be  described  as  eminently 
aucceasful. 


EICHMOND  AND  NOETH  BIDING  NATUBAIISTS*  FIELD 

CLUB. 

Thb  monthly  meeting  of  this  dub  waa  hdd  in  the  muséum,  Oastle- 
ill,  on  Tuesday,  8th  inst.,  Mr.  Wood,  F.G.S.,  in  the  chair,  who  exhi- 
bited spedmens  of  stone  and  flint  weapons  from  Denmark,  which  he 
had  purchased  from  Mr.  Bryce  Wright,  the  weU-known  London  dealer. 
He  stated  they  were  amongst  the  fineat  examples  of  theae  cnhoufi 
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romams  of  ancient  man  obtained  ftom  that  most  prolifio  looality,  and 
eqnal  to  anj  in  the  British  Mnsenm,  or  ihe  fine  collection  of  the  Ber. 
Canon  Oreenwell  ;  bones  of  the  flying  Hzurd  (Ptérodactyle),  with  acast 
of  the  Mestrioh  spécimen.  Thèse,  with  the  drawings  in  the  last 
Tolnme  of  the  Palœontographical  Society,  enabled  the  président  to 
explain  the  nature  of  this  most  onrions  of  ail  the  créations  of  a  former 
world.  A  fine  spécimen  of  the  Old  Bed  flsh  (Cheiraoanthns),  from 
Gordon  Castle,  a  genos  rendered  classieal  by  poor  Hngh  Miller,  and  its 
state  of  préservation  and  the  length  of  its  spines  were  objecte  of  admira- 
tion. Boman  silrer  and  copper  coins,  a  gif t  to  the  président  from  Mr. 
Toung,  late  of  the  grammar-school.  Mr.  Barr  sent  a  bronze  stirmp  of 
onrions  form,  dog  np  at  Bedale.  The  président  said  its  âge  was  nncer- 
tain,  bnt  he  thonght  it  was  abont  the  Marian  period.  Mr.  John  Metoalfe 
exhibited  modèle  in  pottery  of  fawns'  heads,  of  great  beanty  and  life- 
like  appearanoe.  Mr.  C.  Walker,  of  Middleham,  sent  for  présentation 
two  ancient  keys,  dng  np  in  that  district.  An  ezplonation  of  their 
probable  âge  and  manufacture  was  given  by  Mr.  John  Metoalfe,  after 
whioh  an  animated  discussion  on  the  snbject  followed.  Ammonites 
from  the  lias  of  Whitby  were  also  presented  by  the  Ber.  John  Lawley. 


FOREIGN  ACADEMIES. 


•c» 


THE  FBENCH  ACADEMT. 

Pabib,  Mabch  7th. — Amongst  the  oorrespondence  of  the  day  pre- 
sented by  M.  Dumas  was  a  i>aper  relatire  to  an  earthqnake  whioh 
oocurred  at  Ancona  on  the  8th  of  Febrnary. 

Another  communication  was  from  the  Peruyian  Consul,  stating  that 
on  the  7th  of  last  Deoember,  at  7  a.m.,  and  at  7  p.m.  shocks  of  earth- 
qnake were  felt  in  Peru,  and  were  again  repeated  on  the  28th. 

M.  Bonssingault  remarked,  on  this  snbject,  that  the  voloano  of 
"  Copayan,"  after  a  long  period  of  the  most  complète  repose,  had 
again  become  active.  Is  tibere  a  relation  of  cause  to  effect  in  thèse  two 
phenomena  ?    M.  Bonssingault  was  disposed  to  think  so. 

A  letter  from  M.  Leooq  de  Boisbandran  desoribed  some  needles  of 
ioe  on  a  basin  lined  with  cément,  where  their  position  could  only  be 
ezplaîned  by  an  ascension  of  the  water  along  the  sides  of  the  basin 
by  TÎrtne  of  capillaiy  attraction.  This  fact  is  analogons  to  those 
already  known  with  regard  to  the  présence  of  ioioles  in  plants,  and  is 
explained  in  the  same  manner. 

A  letter  was  reoeired  from  M.  Soret,  desoribing  some  new  expéri- 
mente tending  to  show,  oontrary  to  the  opinion  of  M.  Lallemand,  that 
the  illumination  of  liquida  oontained  in  tabos  throagh  whioh  a  laminons 
bondle  is  passed,  is  cansed  by  the  présence  of  insânble  corpusdes,  or 
at  least  that  the  illumination  is  in  direct  proportion  to  the  quantity 
of  the  corpusdes.  Pure  water  is  not  Inminons,  but  if  Indian  ink  is 
added  to  it,  it  beoomes  so.  Thus  nitrate  of  rilver  added  to  water 
oontaining  ohlorides,  renders  the  water  more  Inminons  in  proportion  to 
the  quantity  of  the  chlorides. 

M.  Dumas  observed  with  regard  to  this  snbject  that  M.  Stas  had 
already  stated  that  the  présence  of  chloride  of  silver  is  easily  peroeiTed 
by  the  passing  of  a  Inminons  bnndle  through  the  liquid,  and  that  he 
had  pointed  ont  this  procesa  as  a  means  of  adding  to  the  sensibility  of 
hia  apparatus. 

A  letter  receiyed  from  M.  Honzean  recorded  the  complète  absence  of 
oxygenated  water  in  snow  collooted  recently  by  him  at  Bonen,  and  he 
belicTes  himself  in  a  position  to  affirm  that  if  it  exista  at  ail  it  mnst  be 
there  in  a  proportion  below  the  TsiAnnr^^  P>^}  ^o'  î&  introducing  this 
minimum  amongst  the  spécimens  snbmitted  to  his' reagents,  he  has 
been  able  to  recognize  it  distinctiy. 

A  letter  from  M.  Jonglet,  civil  engineer,  oontained  some  statements 
relative  to  the  action  of  ozone  npon  exploeiTC  componnds,  esi>eoially 
npon  nitro-glycerine,  those  expérimenta  tend  to  show  a  suddeo  défla- 
gration of  some  of  those  substances. 

General  Morin  mentioned  that  the  exporiments  of  MM.  Pelouze  et 
Pkyen  show  that  gnn-cotton,  under  certiûn  circnmstanoes,  nndergoee 
décomposition  spontaneously,  and  détonâtes.  To  this  mnst  be  attribnted 
several  accidents  which  hâve  oconrred  at  Bonrget  and  Yincennes. 
When  the  température  was  raised  to  50*,  and  sometimes  even  only 
to  40*,  the  pyroxylin  detonated.  This  substance  is  rery  eleotric,  and 
la  often  known  to  give  off  sparks  when  handled,  or  when  plaoed  in 
barreli  to  be  transported  from  Paria  to  Bonchet. 

M.  Ponchet  obsenred  that  for  some  time  past  it  has  been  remarked 
at  Bonen  that  the  nests  of  the  window-swallow  are  no  longer 
oonstmcted  in  the  same  way  as  heretofore  ;  instead  of  a  oircnlar 
opentng  admitting  a  single  individnal,  they  présent  an  elongated  aper- 
tnre  in  the  form  of  a  window,  by  which  scTeral  may  go  in  and  ont 
aimnltaneonsly. 

A  note  taken  from  '*  a  sealed  packet,"  oontained  remarks  on  the 
strias  which  are  seen  npon  the  Millstone  Grit  of  Brio,  from  the  présence 
of  which  the  anthors  oondude  that  it  belongs  to  the  second  period 
of  the  glacial  epoch. 

Among  other  communications  were  a  memoir  by  M.  Bonjean,  of 


Chambéry,  npon  poisoning  by  oyanide  of  potassinm  and  pmssio  add; 
and  also  a  note  from  M.  Dnbmnfant  on  the  spectra  of  rarefied  gases. 


BOYAL  ACADEMY  OF  BELGIUM. 

Bbusskls,  Fsbbuabt  5th.— The  Minister  of  the  Interior  forwarded 
to  the  Aoademy  an  order  for  23,750  francs,  being  the  hslf  of  the  annual 
grant  to  the  Aoademy  for  the  onrrent  year.  The  order  was  aoknow- 
ledged  by  the  treasnrer,  M.  Stas.  The  Minister  also  sent  a  donation 
of  Tarions  works,  whioh  were  dnly  acknowledged  in  the  Bulletin. 

The  Spanish  Légation  at  Bmssels,  in  the  name  of  the  Obserratory 
of  San-Femano,  at  Cadiz,  the  Haarlem  Society  of  Sdences,  &c.,  pre- 
sented Tarions  Tolumes  of  Proceedings. 

The  Institute  of  the  ProTinces  of  France  announoed  that  the  37th 
session  of  the  Sclentifio  Congress  of  France  will  take  place  at  Moulins 
on  the  Ist  of  Augnst  next. 

M.  F.  Terby,  of  LouTain,  forwarded  now  obserTations  on  the 
Auront  borealis  of  the  3rd  of  Jannary. 

M.  Michel  sent  a  résumé  of  obserTations  made  at  Ostend  during  the 
year  1869  ;  and  M.  CaTalier,  of  Ostend,  sent  a  séries  of  simUar  obserTa- 
tions for  the  month  of  Jannary  in  1870. 

M.  Ed.  Lanszweert  commnnicated  an  acoonnt  of  zoological  obserTa- 
tions made  during  the  last  year. 

The  following  important  mémoire  were  also  reoeiTed: — "On  the 
Fishes  which  inhabit,  and  whioh  acddentally  Tisit,  the  coasts  of 
Belginm,  and  on  their  Parasites,"  by  M.  P.  J.  Tan  Beneden ;  "On 
the  Earthquakes  of  1868,  with  a  Supplément  recording  those  of  the 
prerions  years  from  1843  to  1867,"  by  M.  A.  Perrey  ;  "  Besearches 
on  Friction,"  First  Part,  by  M.  J.  M.  de  TiUey  ;  "  On  the  Meteoric  Stone 
which  fell  at  Saint-Denis  Westrem,  near  Ghent,  on  the  7th  of  Jnne, 
1855,"  by  M.  S.  Meunier  ;  **  Note  on  Byrsax  gibhifer  (Weemael  de 
JaTa),"  by  M.  A.  Prendhomme  de  Borre  ;  "  Foundation  of  a  Higher 
Cartesian  Geometry,"  by  M.  F.  Folie  ;  and  lastly,  "  Notice  on  Bryoni- 
cine,"  by  MM.  De  Konninok  et  Marqnart. 


VIENNA  ACADEMY. 


Fbbbuabt  3bd. — In  the  absence  of  the  président,  Professer  J. 
Bedtenbaoher  presided.  The  seoretary  plaoed  before  the  meeting 
the  following  papers: — On  Dye-oompounds  from  Madder,  by  Pro- 
fesser Bochleder,  of  Prague. 

On  Duallistio  Fnnctions,  and  On  the  Electric  Onrrent  whioh  appears 
in  connection  with  Endosmose,  both  by  Professer  Miller-Hanmfels, 
of  the  Boyal  Berg- Aoademy,  Leoben. 

The  Society  of  Naturalists  at  Biga  sent  inritations  for  the  25th 
anniTersary  of  its  establishment. 

Dr.  Leopold  Fitzinger  sent  in  the  second  and  oonolnding  part  of 
his  memoir  on  the  Horse-shoe  Bats  (Bhinolophi).  The  gênera 
Bbinolophns,  Aritens,  Aqnias,  and  Bhinonyoteris  were  dealt  with. 

Professer  Bedtenbaoher  read  a  communication  from  Professer  H. 
Will,  of  Giessen,  on  the  chemioal  constitution  of  white  mnstard-seed. 
Differing  from  blaok  mnstard-seed,  whioh  contains  myronate  of 
potassinm,  the  white  contains  an  analogons  oompound,  sinalbtn, 
which  appears  to  resolTO  itself  into  sngar,  a  snlpho-cyanogen  oom- 
pound, and  an  aoid  snlphate  sait.  The  snlpho-cyanogen  oompound  is 
inToIatile,  and  oontains  an  oxygen-radioal,  Akrinyl  (C,H,0).  In  the 
acid  snlphate  referred  to,  the  potassinm  base  is  replaced  by^inapisin. 
The  following  soheme  explains  the  relation  of  their  bodies  : — 

Uyronsteofpotaali.  Sngar.        ^^^J^E]J\  Potasito  lalphaU. 

CjoHjaNSgKOjo       C,H,aOa  +  C^HaNS  +  SO^KH. 

Bolpho-eyanogen 
8in»Ibia.  Boffftr.       oompound  of       Aoidtolpliatoofiinftpiaia, 

CaoH44N.SaO.,         C„H.,0.  +  C,H"Nbs  +  SO^(C,.H.,NOJH. 

The  snlpho-cyanogen  oompound  of  akrinyl  depriTod  of  its  snlphnr,  and 
when  in  the  state  of  nitryl  added  to  an  aUcali,  giTCS  ammonia  and  the 
sait  of  an  aoid«"OgHgOg,  which  at  186°  melts,  and  is  indenticai  with 
ne  add  whioh  la  known. 


NOTES  AND  MEMORANDA. 


■•••• 


The  British  Journal  of  Photographes  Friae  to  Fhotographera' 
Assistants. — The  British  Journal  has  donc  a  good  thing  in  offering 
a  prise  of  this  kind.  The  prise,  whioh  is  for  the  best  eesay  on  any 
snbject  of  praotioal  interest  to  photegraphers,  written  by  any  one 
bdonging  to  this  dass,  will  assume  the  shape  of  a  complète  set  of  ap* 
paratns  for  carte  pictnres,  to  be  supplied  by  first-dass  London 
makers  ;  and  it  is  to  be  distinctiy  nnderstood  that  photegraphers* 
assistants  only  are  inTited  to  oompete  fer  the  prise.    Ail  competitiTe 
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SOIBNTIPIO   OPINIOÎT. 


d  to  tha  edHon,  on  or  bafdre 
tbe  lut  âaj  of  April,  ud  eaoh  paper  be  ngned  wltb  k  luim  de  plume 
or  oipher,  s  Bealed  enTïlope  oontaÎDing:  the  Dame  and  addrHH  of  thg 
writ«'  t»  aoooinpan;  eaoh  oommunioatioi),  Erer;  oompetitoi  shoold 
Doderatand — Snt,  that  in  no  caae  whaterar  will  the  Dunes  oF  vnsu«- 
cïss/ii!  condidftteB  ba  tuade  known;  aecondlf,  that  althoogh  the  piiie 
1b  for  the  bat  BBea^,  the  publishet  «!I1  recogniie  ail  other  deterring 
commmiiDationa  b;  prîies  in  a  peoanîarjr  or  other  form,  ail  theie 
belnK  pnbllahed  in  the  JaumaJ,  with  tbe  Buaea  and  addreBBeB  of  the 
anthori  ;  thirdl;,  that  originalité  in  the  method  of  treathig  the 
toploa  Belect«d  will  lie  conaidered  of  more  importanoe  than  men 
literary  aïoellenca.  Easaja  aeleated  for  pablication  will,  whera  neooa- 
laij,  be  Teœittfld  to  the  anthon  for  corrootiou  in  the  alyle  of  oompo- 
altioa.  The  eabject  aeleotsâ  mntt  bo  one  of  practioal  intereet  to 
photogiaphoTs.  Thii,  it  «ill  be  obBerrsd,  doea  oot  eiolode  a  merel; 
theorelJoftl  diaqnisltioii,  if  it  be  one  that  will  oondaee  to  praetlcal 
knowlad^re. 

The  QeoloKT  °f  Alaska. — The  American  NatwalUt  tbinka  that 
the  moat  inteissting  reenlte  of  Mr.  Dall'a  récent  eiplocBlàonB  atn  the 
détermination  of  the  faate  that  waat  of  the  lOSth  degree  of  longitude 
the  Âlaekan  coost  ia  ririsg,  that  the  former  violence  of  Toloanio  foroea 
{■  diminiiihing  thronghont  the  terri  tory,  and  thatthere  are  do  evldenoea 
of  gênerai  gûcîal  aotion.  Hr.  Dali  haa  truTelled  tbicteen  hundred 
milea  op  l^e  talle;  of  tbe  YokoD,  and  eiplored  on  the  ahorea  of  Norton 
Sound,  witbont  obtaining  anj  evidenoes  of  glaaiol  action.  Tbe  wbole 
torritory  north  of  the  Âluban  MonntaiiiB  oonld  not,  therefore,  hâve 
baen  covered  bj  tbe  same  gênerai  ebeet  of  ioe  irhù^  bas  scratobed 
ike  Bection  eaat  of  tbe  Book?  Mountaine.  Thia  roiaee  an  imeipected 
obataole  in  the  path  both  ol  the  h; potbeaU  of  a  gênerai  terraatrial 
glacial  eheat,  and  the  theoiy  of  floating  ioe.  la  eitlier  oiue  it  <rill  be 
difflcnlt  to  eiploia  the  abienoe  of  Baratohea  on  tbe  northem  slope  of 
the  Alaekan  Mountaina  «ban  ail  the  reat  of  North-eoBtern  America 
nnat  bâte  been  oovared  iritb  ioe.  If  Alaaka  were  oovered  b;  the 
watere  of  the  Pacifie,  why  did  not  the  floating  iceberga  aoore  the  sor- 
fooe,  and  it  ib  wob  ont  of  water  dnring  tha  glacial  epoeh,  wh;  did  not 
the  great  terreatrial  glooier  of  the  eaat  hâve  its  ooanterpart  in  tbe 
Arotio  ToUe?  of  the  Tokon  P 

ImproTemeDte  lu  HJninE  Uachlnery. — A  Ht.  Eing,  of  Derby- 
ahire,  la  engagea  on  improvonentB  in  the  inaehinerj  for  the  deaoent 
•nd  aaeent  of  ecol-mine  ahatta,  wltk  a  TÏew  to  the  praTantioD  of 
MieidentB, 


SCIENTIFIC  DIARY. 

WEDNBSDAY,  Maroh  Iflth. 
Sooiatj  ol  Arta,  S  p,m.    "On  Surface  Décoration,"  by  William  Htmao, 

B»q. 
Fhiloiophical  S 

"On  the  Li  „ 

hrought  to  u  close  ;  Mr,  Melvin  beiog  ollowëd  half  an  hour  to  ruply. 
Meteorological  Bociety,  7  p.m,     "Daily  RHinfall,  1816-1889,"  by  Mr.  J. 

Qlaisher.     "  Ralnfnll  of  Natal,  South  Atrioa,'  b;  Dr.  Mann. 

THURflDAY,  17th. 
Bojal  Society,  8.30  p.m,     "  On  the  l^v  «hioh  Régulâtes  the  Relative 

Magnitude  i^  the  ArsBa  of  the  Four  Orifices  of  the  Heart,"  bv  Dr. 

Herbert  Daties.    "  Ou  the  EetimatîoD  of  Ammonia  in  Atmogpherio 

Air,"  by  H.  T.  Browo. 
Bodetyof  AnUquarie»,  fl.SO  p.m.    "On  Ancient  Round  Banowa,"  by 

Dr.  Thumam. 
LinneeD  Society,  8  □.□).     "On  tbe  Flora  and  Fnuun  of  Round  Taland, 

Mauritiua,"  by  Sir  H.  Barkly.     "  Ou  the  Algie  in  tbe  North  Atlantic 


Zoologieal  Society, 
Chemical  Society 


Dr.  Dickie. 


"On  t 


tiacial 


lety, 

Perkin.     "  On  CcnnblnatiunB  of  Carboi 

Water,"  by  Dr.  Divers. 
NomtBmaUo  Society,  7  p.m. 
Royal  Society  Club,  S  p.m.. 
Royal  Institution,  S  p.m.     "  Chemistry  of  Vegetable  Products,"  by  Prof. 

Odling,  F.R.S, 
Harveian  Society  of  Lendon,  S  p.m,     "  Ou  CirrhosiB  of  the  Lung,"  by 

I>r.  C.  HandOeld  Jonea. 
Biadrord  PblloBophial  Society,  S.  lE  p.  m.   "  Tbe  Sues  Canal,"  by  Edward 

Dicey,  Eba,,  U.A. 

FRIDAY,  ]8th. 


"On  tiie  Sabiray  b 

naLvmiui. 
Médical  TeacheiV  AasooiatioTi,  8  p.m. 

SATURDAT,   lOtb. 


France,"  by  Mr.  J.  F. 


MONDAT,  Uat. 

EntomolMfical  Soolely,  7  p.m. 

Hedioal  Society  of  London,  8  p.m, 

Asiatio  Society,  3  p.m. 

Victoria  Initituta,  8p.m. 

London  Institution,  4  p.m. 

Natiraol  AaMMiatlon  for  tba  Promotion  of  Sooiat  Sôeuoe,  8  p.m.  "  On 
the  Praotlcability  of  CoUecUns  and  Publîshinç  National  Betnni*  oi 
Siokneai  at  fréquent  Intorcoli,    by  James  Iiewi*,  Eh]. 

TUESDAY,  2Jnd. 

Royal  Médical  and  Cbirui^Cftl  Society,  8.30  p.m. 

InstituUon  of  C'iill  Enginaen,  S  p.m. 

Ethnologioal  Society,  8  p.m.    "^On  Carrent  Britiih  Mytbology,  and  on 

OrflrTnulition,''hyMr.  CampbeU,  of  IsUy. 
Mancheetar  Uterarv  and  Pbilosophioal  Society,  7  p.m. 
Royal  Institution,  S  p.m.     "  Nervous  System,"  by  Profeseor  Ollrer. 

WBDNE8DAY,  aSrd. 


Qoologïcal  Society,  8  p.m 

Royal  Society  ot  LiUrature,  8.30  p.m, 

Arôbieotogieal  Asacoiation,  8  p.m. 


averse  to  Uie  proposai. 

MIOBOSCOPIO  FuNor.— "M.  C.  C."— The  notioe  bas  besn  nwelvw],  as 
yen  will  see.  Send  us  a  report  ot  the  meeting  for  inaertlOD,  Will  tbe 
question  of  Cholera-fungi  (t)  be  gono  into  t 

Da.  Tihdall'b  Reseauches, — We  fear  we  cannol  oblige  onr  coire' 
spondent.  People  shoold  not  Write  lettera  whloh  ttaey  wish  to  «ithdraw  ; 
it  ia  absurd,  not  to  say  inoonudente,  Tbe  communication  vas  in  l^pe 
wheu  yonr  ssoend  lattar  arrived. 

Bbioeton  iin>  Sdnbx  N&tuul  Hutobt  BociErr.— "T,  W.  ff,"— 
Thaoks  for  tbe  report. 

UnTED  Statss  NATat  OniBTaTOBX.  —  "B.  F.  8."— We  tw  ta 
expraiB  our  tbonkl  to  the  ■uporintendant  for  tbe  valuable  reporta  wbîoh 
h*  ba«  forwarded,  and  chlob  diall  b«  fuUy  raviewed  in  due  oourse. 

pHOTOORapBB  op  THE  SoH.— "  C,  H.  C."— Oor  b 


for  the  beanUtul  photographs  of  tbe  late  solar  edipae  wbidi  lie  Surgeon- 
United  Sûtes  Army  bas  juat  sent  us.    They  sball  be 
notioed. 


General  of  tbe  t 


Tbay  s 
ia  ganarally  perf  onaed  h] 


ABB*Tm  WiTga,— "  G,  C."— The  operatioi 
maohinery,     The  Sask  ts  plooed  io  a  sort  of  case. 

Defth  Of  A  PHOTOOKAfHia  Lenb.— "  A.  C.  D,"— In  urne  meaaure  tbo 
beat  test  is  eiperinient.  Cratoiu  Ginnuln  moy  alao  ho  uied,  givan  the 
deosity  snd  ourvatura  of  the  glau.  Consult  MonckbUkan's  mouuiil,  pub- 
liabad  by  IlardnIcliD, 

Thb  Nûvsmbbb  MnEOB  TaiOBT.— "  A.  K"— We  are  aorry  we  cannot 
reproduce  your  papor.  It  ia  now  toa  late.  If  you  scnd  ua  any  letter  to 
your  opponent,  Mr.  P.,  we  sball  forward  it  for  you. 

SOCIÉtâ  IHPÉBIALE  ZOOLOOIQCE  Jj' ACCLIMATATION,— M.  Soubeiran  is 
beortily  tbanked  for  bis  most  courtoouB  and  complïmentary  letter.  Wa 
will  lay  bis  proposnl  before  our  publiBbcre.  The  number  of  the  Bti/Utin 
sent  Wfia  that  for  Jnnuory. 

The  Electwc  Vanb.— "J.  E.  H.  G."— We  rotum  the  oopy  of  tbo 
paper  sent.  We  ngret  that,  nniier  tbe  circumstances  mentionêd  in  your 
note,  we  connot  reproduce  the  account,  which  would  be  oseleas  without 
the  blocka. 

Bahleria. — "T.  M.  M."~Untortunate)y,  iltooBaat  the  time preventeil 
our  >oalD|ryour  letter.  It  musthave  been  through  aoma  oversight  of  our 
"  Bub,"  that  tbe  notice  was  omittcd.  He  haa  no  racolleetioD  ot  serinfc  an jr 
such  commenta  as  thoee  you  mention.  If  not  too  lato,  wby  not  wnte  ua 
a  short  letter  on  the  aubjaot  I    We  sball  be  happy  ta  publish  it. 

The  SEKeE  of  Bmelu— "  Smelh  and  Smella."    Too  Ute  for  insertion. 

Tailob'b  "  New  Zeai«(nd."— MesBra.  Maoîntosb  are  tbanked  (or  theïr 
kindnesB. 


HocR  OP  PuBUCATiO».— The  Publialiing  Trade  are  întormed  that 
SciiHTiPic  Ormiot'  will  ba  publlshed  at  Mid-day  on  Widoudag  io 
^lture. 


The  FiTBUBBERB  OP  SctGKTiPic' Omnoit  wil1  be  happr  to  forwaid  m 
prepaid  porcel  of  Prospectusea,  &c,  to  any  subscribera  who  will  Interest 
themBelvea  in  circulatlnf;  tbem  among  thelr  friends. 


Hii«Ii  »,  1870.] 


SCIENTIFIO   OPINION. 


27? 


WEDNE8DAY,  MABGH  23,  1870. 


OPENING  THE  BRITISH  MUSEUM  AT  NIGHT. 

|HE  meeting  which  was  last  week  held  in  the  Town 
Hall,  Shoreditch,  was  but  the  expression  on  behalf 
of  one  section  of  the  oommnnity  of  a  feeling  which 
is  very  largelj  shared  bj  ail — viz.,  that  the  public 
should  hâve  some  greater  retum  for  their  monej 
than  that  which  is  now  offered  to  them  hj  some  of  those 
institutions  for  whose  support  they  pay  so  dearly.  And  the 
Chairman  of  the  meeting,  Mr.  John  Holms,  M.P.,  did  not  put  the 
matter  too  strongly  when  he  placed  in  the  opposite  soales  of  the 
balance  the  £113,000  a  year  which  the  British  Muséum  reccivee 
from  the  country  and  the  benefîts  which  the  Muséum  in  retum 
offers  to  the  nation.  Might  he  not,  indeed,  hâve  gone  yery 
much  further  P  Might  he  not  hâve  asked  what  is  done  by  the 
huge  sdentific  staff  of  the  British  Muséum  to  enlighten  the 
public  on  the  advances  which  Science  is  making  in  England 
and  ail  orer  the  world  P  And  if  suoh  a  demand  were  made, 
how  wonld  that  litUe  colony  of  public  Scientifio  servants,  who 
are  provided  for  and  lodged  and  fed  with  the  most  nutritions 
pabûlnm  of  reseirch,  hâve  made  answer  to  the  nation  P  Yerily, 
we  know  not  I 

Tho  small  mite  of  reform  which  the  meeting  at  Shoreditch 
B«eks  is  one  of  the  most  rcasonable  that  can  be  oonceived. 
Bear  in  mind,  it  does  not  for  a  moment  demand  that  the  British 
Muséum  shall  be  eduoational.  Itdoes  not  ask  that  the  country 
sliall  leam  any thing  from  the  monster  collection  in  Bloomsbuiy. 
A.  long  and  perhaps  painfnl  expérience  of  the  ntter  hopeleesness 
of  obtaining  anything  sare  *'  confusion  of  ideas  "  from  the  inter- 
minable galleries  of  the  British  Muséum  bas  taught  it  the 
alMurdity  of  such  a  proposai.  It  merely  asks  that  the  vast 
"  old  curiosity  shop"  of  the  nation  shall  be  thrown  open 
to  the  masses  during  a  reasonable  period  of  the  evening, 
and  who  can  gainsay  so  modest  a  requestP  We  should 
certaînly  not  oppose  it.  It  is  but  the  merest  fragment 
of  justice  to  that  great  over-taxed  population  whose  life,  as 
Mr.  Mantalini  would  bave  said,  is  one  "  perpétuai  grind,"  and 
who  get  so  little  out  of  the  money  they  gi?e  towards  the  en- 
couragement of  **  Science  and  Art."  We  earnestly  trust,  then, 
that  Ûie  members  of  the  House  will  not  be  earwigged  by  any 
of  the  "  shoulder-tappers  "  of  officialism,  but  will  vîew  the 
question  in  the  broad,  fair  light  in  which  it  should  be  examined, 
and  will  at  once  confer  on  the  people  the  very  small  and  un- 
deniable  boon  which  they  so  urgently  demand,  and  which 
is  80  nnquestionably  their  due.  It  will  be  monstrously  wrong 
if  any  absurd  objection  about  extra  attendants  or  dangers 
of  gaslight  be  allowed  to  stand  in  the  way.  If  the  country 
thinks  it  worth  its  while  to  give  £113,000  to  support  a  National 
Collection,  it  can  and  should  afford  tho  miserably  small  extra 
amount  required  for  gas-llghting  and  attendance  during  the 
hoars  when  the  mechanic  can  at  bis  leisure  wander  through 
its  galleries. 

What  we  wonder  at  is,  that  some  of  those  who  are  so  anxious 
to  open  the  British  Muséum  to  the  British  workman  did  not 
bethink  them  whether  a  trip  to  the  Muséum  could  do  anything 
nsore  than  bewilder  the  intelligent  artisan.  It  does  seem  a 
liiUe  snrprising,  to  those  who  know  how  the  National  Collection 
is  «t  présent  arranged,  that  any  body  of  intelligent  workmen 
could  delude  themselTes  by  the  notion  that  a  yisit  to  the  big 
bonse  in  Ghreat  Bnssell-stfeet  could  teaoh  them  anything  profit- 
able. For,  in  onr  humble  judgment,  a  worse  arrangea,  or,  in 
an  edncational  point  of  view,  more  useless  accumulation  of 
ooetly  oariositîes  is  not  to  be  fonnd  in  any  city  of  Europe.  Not 
only  are  the  spécimens — whether  they  be  in  the  Naturel  History 
or  the  Antiquitiee  department — hnddled  together  in  the  most 
intrieate  fbrm  of  higgledy-piggledy,  but  in  many  cases  it  is  im- 
poatible  to  read  the  labels  bearing  their  names,  and  in  no  case  is 
tlie  least  attempt  made  to  conyey  anything  of  principles  or  laws 


beyond  the  bare  fact  of  the  spedmen  itself.  And  we  ask  any 
rational  person,  what  is  even  a  thinking  workman  to  leam,  in 
what  respect  is  he  improved,  even  to  bis  small  proportion  of  the 
£113,000  a  year,  by  being  informed  that  a  huge  head  is  that  of 
Bameses,  or  that  a  number  of  split  flints  are  from  the  cave  of 
Bruniquel  (thèse  cost  some  £2,000)  ;  or,  as  sometimes  happens, 
by  being  told  nothing  at  ail  about  a  giant  sarcophagus  covered 
with  hieroglyphics  P  The  thing  is  so  ridiculous  that  our 
astonishment  inoreases  each  year  to  find  that  nothing  is  done 
to  rouse  the  Muséum  soperintendents  from  the  Bip  Yan 
Winkle  sleep  into  which  they  seem  to  bave  fallen. 

What  is  the  reason  of  ail  this,  and  who  is  to  blâme  P  Thèse 
are  questions  we  do  not  care  to  answer  just  now.  Years  ago 
Dr.  John  Edward  Gray  made  an  attempt  to  instil  practical 
ideas  into  the  minds  of  his  confrèrea,  and,  we  believe,  even 
went  80  far  as  to  draw  out  a  plan  for  making  the  Muséum  a 
place  where  the  public  might  learn  something;  but  nothing 
came  of  it,  and  hère  we  are  in  this  year  of  grâce  with  a  collec- 
tion worth  millions,  cosUng  the  country  over  a  hundred  thousand 
ayear,andyet  of  no  use  whatever  to  the  gênerai  public.  Surely, 
this  state  of  things  is  not  to  be  permitted  to  remain  !  The  nation 
will  not  much  longer  be  content  to  support  a  costly  staff  of 
scientifio  men  whose  labours  are  spent  nearly  entirely  in 
adrancing  Science  among  scientific  men,  but  who  do  not  think 
it  worth  their  while  to  give  even  a  tithe  of  their  time  to  the  in- 
struction and  improvement  of  that  great  population  whose  little 
hard-eamed  inoomes  are  taxed  to  give  the  British  Muséum 
staff  the  opportunity  of  pursuing  their  scientifio  hobbies  to  the 
best  advantage. 


THE  WEEK. 


•««»• 


Sinoa  opmiiiig  thii  dtpartment,  we  hftro  r«MiT«â  lo  maoh  Msiituice  froffi 
friendly  oorrespondenU  in  différent  parts  of  tbe  world,  thst  we  are  led  to 
believe  tbet  onr  rredera  m%j,  witb  Tery  little  tronble  to  tbenuelTes,  aid  na 
in  makinij;  "  The  Week  "  a  mott  oomprebentire  reoord  of  enrrent  oTenta  in 
the  loientifle  world.  We  therefore  api^eal  to  ail  oor  fricnda  to  lend  uê,  not 
merely  their  "  ear*/'  bat  thtir  hands,  aod  to  aend  oa  any  weekij  **  jottinffs  '* 
of  intereat  relatiro  to  nattera  ocoarring  in  their  nei^hboorhood.  "The 
amaUest  oontribntion  "  will  be  aooepted,  and,  êtTiooàlj,  the  briefer  and  more 
terae  the  notea   are  the  better.     Secretariea  of  •ooietiea,  metropolitan  and 

Erovineial,  Ubrariana,  enratora,  leotnrera,  and  teaohera,  may  ail  do  aomething 
1  their  torn. 


|HE  Geologiats'  Association,  under  the  direction  of 
the  président,  Professer  Morris,  will  pay  a  visit  to 
the  British  Muséum  this  aftemoon.  Members  and 
their  friends  will  meet  in  the  entrance-hall  at  2  p.m. 
Under  the  chaperonage  of  so  old  and  thoronghly  practical  a 
geologÎBt,  and  so  pleasant  a  companion,  as  Professor  Morris, 
the  members  may  expect  great  profit  and  enjoyment  from  their 
YÎsit. 

At  the  meeting  of  the  Literary  and  Philosophical  Society  of 
Manchester  last  evening,  Mr.  B.  D.  Darbishire,  F.G.S.,  oxhibited 
spécimens  of  electroplate  reproductions  of  some  of  the  Boman 
plate  lately  found  at  Hildesheim,  and  gave  a  summaiy  of  Mr. 
Wieseler's  discussion  upon  this  find. 

pRonssoR  Olivzr  continues  his  lectures  on  Botany  to  the 
ladies'  dass  at  South  Kensington.  The  treatment  of  his  sub- 
ject  is  Tery  much  the  same  as  that  adopted  in  his  excellent 
little  manual  in  the  Clarendon  Press  séries.  FoUowing  the 
Schedule.  scheme  proposed  by  the  late  Professor  Hens- 
low,  and  fully  describêd  some  years  ago  by  the  Bev.  G. 
Henslow  in  the  PopuUir  Science  Beview,  Professor  Oliver  pro- 
rides  each  of  his  pnpils  with  a  printed  form,  in  which  the 
characters  (teohnically)  of  the  plants  selected  are  to  be  filled 
in.  The  plan  works  well,  and  we  advise  those  of  our  lady 
readers  who  hare  not  yet  entered  the  course  to  do  so  without 
delay. 

Ik  further  dereloping  the  idea  of  Lectures  on  Science  for 
Women,  the  authorities  of  the  Science  and  Art  Department 
hare  arranged  with  Mr.  Sullivan  for  the  delivery  of  a  course  on 
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the  Science  and  Praetîoe  of  Mnsic.  This  oonrse  will  be  corn- 
menced  shortly  af^r  tbe  terminatîon  of  Professor  Oliver's 
lectures,  and  wiU,  as  part  of  its  plan,  indode  a  class  for  "  part- 
singing." 

M.  Chasles  Clermont-Ganneau  annonnces  in  the  Times  tbe 
discoverj  of  a  stone  slab  bearing  a  Pfaœnician  inscription,  and 
foand  near  tbe  Dead  Sea  in  tbe  land  inbabited  bj  tbe 
Moabites  of  Scriptare.  Tbe  inscription  commences  witb 
tbese  words,  "  I,  Mesa,  Son  of  Chamos."  Now  Mesa 
was  a  king  of  Moab  mentioned  in  tbe  Bible,  and  was  tbe 
contemporarj  of  Elisba,  of  Josapbat,  Acbab,  Ocbozias,  and 
Joram.  It  is  cnrioas  tbat  tbe  Moabite  stone  just  fonnd  records 
tbe  campaign  of  Mesa  against  tbe  King  of  Israël  wbicb  is 
detailed  also  in  tbe  2nd  Book  of  Kings.  This  is  but  one  of  a 
host  of  most  interesting  disooveries  wbicb  we  maj  look  forward 
to  as  tbe  resnlt  of  tbe  explorations  of  tbe  Palestine  Expédition. 

Professob  Louis  Agassiz,  tbe  Direotor  of  the  Maseom  of 
Comparative  Anatomj  of  Cambridge,  U.S.,  bas  issaed  a  brief 
circnlar  to  tbe  Natnral  Histocj  world  wbicb  we  trust  will 
receive  tbe  attention  of  ail  zoologists  wbo  bave  sorplus  collections. 
Professor  Agassiz  states  tbat  the  Mnseum  of  Comparative 
Zoologj  is  particularly  desirons  to  enlarge  its  collections  of 
mammalia.  Witb  tbe  exception  of  the  American  speciee, 
wbicb  are  largely  represented,  it  possesses  few  mammalia  ;  even 
the  Enropean  tjpes  are  still  scantily  exbibited  npon  tbe  sbelves. 
The  Director  wonld  prefer  to  reçoive  well-monnted  spécimens 
of  the  larger  species,  well-prepared  skins  and  alcobolio  spéci- 
mens of  the  smaller  ones,  and  skelotons,  or  at  least  sknlls,  of 
ail.  He  wants,  as  far  as  possible,  a  complète  séries  of  spécimens 
of  eacb  species,  including  several  maies,  females,  and  yoang  in 
every  stage  of  growtb  and  colonr.  Books  on  mammalia  wonld 
be  eqnally  valned.  In  exchani^e  for  them  tbe  Mnseum  offers 
représentatives  of  tbe  North  American  faunae  and  American 
books.  Correspondents  shonld  address  tbe  Professor  at  tbe 
Muséum,  as  above. 

Caftain  Swann,  the  présent  proprietor  of  BedhiH  Obser- 
vatory,  wisbes  to  part  witb  tbe  dôme,  wbicb  was  put  up  by 
Mr.  Carrington  at  an  expense  of  more  than  £150.  He  will 
sell  it  at  a  great  réduction  ;  it  is  in  as  good  condition  as  when 
first  erected.     It  is  of  iron  tbrougliout,  25  fl.  diameter. 

D&.  T.  Spbncbb  Cobbold,  F.B.S.,  wbo  is  tbe  présent  Swiney 
lectnrer  in  Geology,  is  now  delivering  part  of  bis  oonrse  in  tbe 
London  Institntion.  The  lectures  will  be  continued  every 
Thursday,  at  half-past  seven  in  tbe  evening,  until  June  2nd 
inclusive.  It  is  proposed  to  discuss,  among  other  subjeots, 
Method  of  G^logy  and  Palœontology  (snbject  for  to-morrow 
evening)  ;  Significance  of  tbe  Facts  of  Succession  and  Super- 
position ;  tbe  best  mode  of  acquiring  an  adéquate  conception 
of  Géologie  Time  ;  Détermination  of  the  Earliest  Représenta- 
tives of  Animal  and  Vegetable  Classes  ;  General  Account  of 
tbe  past  record  and  range  of  the  more  important  major  Animal 
Groups  ;  Known  Range  in  timo  of  tbe  Organic  Séries  as  a 
wbole  ;  Parallelism  subsistîng  between  tbe  Group-record  of  the 
Animal  and  Vegetable  Kingdom  respectively  ;  the  Claims  of 
Geology  as  an  aid  to  tbe  aoqnirement  of  bigh  Mental  Culture. 
The  lectures  are  open  free  to  tbe  public. 

Mb.  Cabrington,  tbe  well-known  astronomer,  is  now  engaged 
in  erecting  a  new  observatory  at  Churt,  near  Fambam.  This 
observatory  is  arranged  on  a  new  plan  of  construction.  As  it 
is  situated  on  a  conical  hill,  entirely  detached,  and  60  fb.  htgb, 
no  élévation  of  tbe  building  is  needed.  Mr.  Carrington  bas 
sunk  tbe  observatory  below  gronnd,  so  tbat  tbe  instruments 
can  just  be  directed  over  the  soil  at  the  top  of  tbe  mound. 
There  bas  been  sunk  a  dry  well,  6  ft.  in  diameter,  to  a  depth  of 
4fO  ft.,  in  wbicb  a  dock,  placed  in  an  air-tight  case,  may  be 
kept  at  a  position  of  invariable  température  and  at  a  constant 
and  diminisbed  pressure.  Tbe  observatory  will  be  fnmished 
witb  an  Altazîmutb  on  Steinheirs  principle,  in  wbicb  the 
horizontal  axis  is   also  the  optical  axis;    an  object-glass  of 


6  in.,  provided  witb  a  prism  fixed  outside  it,  is  placed  at  one 
end,  and  tbe  eye-piece  at  the  other  end  of  tbe  axis. 

It  is  stated  in  tbe  PhiUidelphia  Phoiograplier  tbat  Mr. 
Butherfurd  bas  lately  photograpbed  successfully  the  star  group 
of  tbe  "  Pléiades."  He  bas  measured  them  micrometrically, 
and  found  bis  measurements  to  correspond  witb  those  of  tbe 
celebrated  Berrel.  Mr.  Berrel  was  employed  for  eleven  years 
in  bis  measurements  ;  Mr.  Butherfurd  accomplisbed  them  in 
one  night. 

We  last  week  annoanced  tbe  death  of  the  celebrated  Aus- 
trian  cberoist,  Herr  Dr.  Joseph  Bedtenbaober.  Herr  Bedten- 
bâcher  was  professor  of  chemistry  at  tbe  University  of  Yienna. 
The  deceased  was  born  on  March  12tb,  1810,  at  Kircbdorff 
(  Anstria),  and  since  1849  beld  this  chair.  He  was  well  known 
as  tbe  author  of  a  large  number  of  scientifio  mémoire  and 
papers,  and  was  a  member  of  tbe  Impérial  and  Boyal  Academy 
of  Yienna  from  tbe  date  of  its  fonndation,  some  forty  years 
ago. 

Tblegbaphs,  railways,  and  bnge  océan  steamers  are  every 
day  removing  the  old  barrière  of  nationalitiee.  Nowadays 
tbe  connection  in  Arts  and  Sciences  between  this  country  and 
"  the  States  "  is  almost  as  close  as  it  was  between  England  and 
Ireland  twenty  years  since.  The  National  Photographie 
Association  of  tbe  United  States  is  an  illustration  of  this. 
This  association  is  to  hold  its  annual  exhibition  at  Cleveland, 
Ghio,  oommencing  on  June  7,  1870.  Photographers  in  this 
country  are  oordîally  invited  to  oontribnte.  It  is  requested 
tbat  tboee  wbo  désire  their  piotnres  to  be  sold  shonld  send  by 
mail  two  detailed  invoices  ;  also  stating  particnlsrs,  as  to  date 
of  shipment,  name  of  steamer,  &c.  Packages  shonld  be 
addressed  "  National  Photographie  Exhibition,  care  of  Edward 
L.  Wilson,  Secretary,  Philadelphie,  U.8.A.  {via  steamer  to 
Boston),"  and  shonld  be  sent  not  later  than  April  20th.  The 
Cnnard  steamers  sail  from  Liverpool  for  Boston  every  Tuesday, 
and  those  of  the  Inman  linc  every  alternate  Saturday. 

Tbe  gold-bearing  rocks  of  Nova  Scotia  are  undergoing 
carefol  examination.  A  preliminary  report  bas  just  been  made 
by  Professor  Hind,  npon  tbe  rocks  supposed  by  bim  to  repre- 
sent  tbe  great  Laurentian  System  of  Sir  W.  Logan.  Professor 
Hind,  says  the  Mining  Journal,  considéra  thèse  rocks  to  oonsist 
of  sedimentary  deposits,  altered  by  metamorphic  action,  and 
tbat  their  orystallino  structure  was  produced  before  the  déposi- 
tion of  tbe  gold-bearing  rocks  wbicb  lie  unconformably  npon 
them.  Gold  is  found  and  worked  in  tbe  Laurentian  rocks  in 
Canada,  as  at  tbe  Madoc  Mines,  and  it  is  not  improbable  tbat 
mines  may  yet  be  opened  in  tbe  Laurentian  of  Nova  Scotia. 
The  area  occupied  by  tbe  Laurentian  in  Nova  Scotia  is,  pro- 
bably  not  less  than  one-half  tbat  part  of  tbe  country  wbicb  has 
hitherto  been  represented  on  geological  maps  as  Lower  Silorian. 
The  Laurentian,  being  auriferous  inferentially,  may  yet  turn  ont 
to  be  as  valuable  in  minerai  wealtb  as  the  Silnrian  deposits  now 
worked.  lu  Canada,  there  are,  besides  gold,  beds  of  magnetîc 
iron  ore,  of  sulpburets  of  iron  and  oopper,  and  of  titaniferous 
iron  ore  in  tbese  rocks,  wbicb  may  also  be  found  in  the  Lauren- 
tian of  Nova  Scotia,  and  being  in  close  proximity  to  tbe  coal- 
fields,  may  yet  prove  a  great  source  of  wealtb. 

Last  week  an  important  meeting  of  tbe  inbabitants  of  the 
East  of  London  was  beld  in  the  Town-hall,  Shoreditcb,  for 
the  purpose  of  adopting  resolutions  favonrable  to  tbe  opening 
\>î  the  British  Mnseum  on  certain  evenings  dnring  the  week. 
Mr.  John  Holms,  M.P.,  wbo  occupied  tbe  chair,  in  opening 
the  proceedings,  said  the  object  of  tbe  meeting  was  to  aid 
tbe  motion  of  Mr.  Allen,  wbicb  wonld  be  proposed  next 
week,  shonld  tbe  state  of  public  business  permit,  tbat  tbe 
British  Muséum  be  opened  to  tbe  public  three  nights  in  each 
week,  and  tbat  a  botter  use  might  be  made  of  the  national 
institution  of  tbe  metropolis.  They  wonld  not  be  askîng  too 
much  were  they  to  insist  on  the  British  Muséum  being  opened 
five  days  in  the  week»  and  especxally  on  tbe  Saturday  evening* 
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He  conld  not  see  wfay  an  institution  of  national  importance, 
which  cost  annnally  £113,000  for  its  maintenance,  shonld  not 
be  thrown  open  to  Uie  pablic.  As  a  proof  of  the  interest  whicb 
tfaey  evinced  in  visiling  the  institotion,  it  was  foand  that  the 
attendance  on  Mondaj  was  always  larger  than  on  any  other 
day,  and  Easter  and  Whit  Monday  bronght  crowds  of  visitors. 
•  It  was  stated  before  the  Commission  by  one  of  the  snperinten- 
dents  that  working  men  formed  interesting  collections  of  natnral 
history  for  themselves,  and  within  a  range  of  a  few  miles  of 
the  Musenm  there  were  between  200  and  300  private  collections. 
They  might  hope  to  see  before  long  a  higher  technical  éducation 
for  the  people,  which  wonld  make  them  take  a  deeper  interest 
in  mnseums  were  they  thrown  open  to  them.  They  had  agréât 
advantage  over  the  other  countries  of  the  Continent,  and  that 
was  in  having  shortened  the  hoars  of  labour  ;  bat  it  wonld  be 
well  that  the  working  men  shoald  ntilize  thèse  honrs.  Mr. 
Hall  moved  the  first  résolution — "  That  this  meeting  hopes  that 
her  Majesty's  Government  and  ail  inembers  of  Parliament  will 
support  Mr.  W.  S.  AUen's  motion  in  the  House  of  Commons  for 
02)ening  the  Musenms  three  week-day  evenings  in  each  week, 
from  seven  to  ten  o'clock;"  which  was  seconded  by  Mr.  Richard, 
supported  by  the  Rev.  Mr.  M'Caal,  and  unanimoasiy  agreed  to. 

The  Executive  Committee  of  the  General  Médical  Conncil 
was  received  on  Wednesday  last  by  the  Lord  Président  of  the 
Privy  Conncil,  on  the  subject  of  the  Amendment  of  the  Médical 
Acts.  The  Committee  consisted  of  Dr.  Paget  (Président),  Dr. 
B.  Bennett,  Mr.  Caasar  Hawkins,  Dr.  Acland,  Dr.  Andrew 
Wood,  Dr.  A.  Smith,  and  Dr.  Sharpey.  The  détails  of  the 
interview  hâve  not  been  pnblished  ;  but  it  is  probable  that  a 
second  interview  between  bis  Lordship  and  the  Committee  will 
take  place  very  shortly. 

At  the  last  meeting  of  the  Photographie  Society  of  France 
a  curious  communication  was  presented  by  M.  George  Poirëe, 
upon  méthode  for  obtaining  photographe  of  images  in  which 
the  eflfect  of  relief  shall  be  true,  or  not  false,  as  is  the  case 
generally.  For  instance,  if  a  photograph  of  a  white  statue,  one 
side  of  which  is  in  shade,  be  taken  npon  a  gélatine  plate,  it 
will  be  found  on  development  that  the  side  in  shadow  is 
represented  by  a  dépression  in  the  gélatine,  whereas,  in  reality, 
the  side  in  shade  is  as  round  and  as  muoh  in  relief  as  the 
other.  The  plans  proposed  to  overcome  this  were  to  oover  the 
objecte  with  lampblaok,  illuminate  them  equally,  or  to  place 
them  in  a  non-actinie  liqnîd.  The  Paris  correspondent  of  the 
British  Journal  of  P/iotography  thinks  the  communication  was 
considered  as  more  theoretically  curious  than  practically  useful. 

The  French  police  bave  interdicted  the  saJe  of  paper  coloured 
green  by  arsenic.  At  least,  they  bave  issued  a  circular  stating 
that  in  case  of  injary  from  use  of  such  paper,  the  manufac- 
turer will  be  liable  to  prosecution.  A  similar  step  might  be 
taken  hero  with  advantage. 

The  Briiîëh  Journal  of  Photography  bas  received  from  Mr. 
M.  Carey  Lea  some  photographe  in  illastration  of  the  chloro- 
bromide  and  collodio-bromide  processes.  Two  of  the  prints  by 
the  latter  process  are  very  soft  and  délicate,  one  of  them  being 
a  charming  rastic  lane  scène,  and  the  other  a  view  on  the 
banks  of  what  bas  the  appearance  of  a  sequestered  river. 

Two  very  interesting  and  important  memoirs  were  brought 
before  the  Chemical  Sodety  on  Thursday  last  One  was  by 
Mr.  Perkin,  the  Secretary,  on  Artificial  Alizarine.  Mr. 
Perkin  gave  a  clear  sketch  of  the  purely  theoretical  process 
of  reasoning  which  led  to  the  disoovery  of  this  substance.  He 
then,  by  means  of  the  electrio  lamp,  showed  the  absorption 
»pectra  of  the  natural  (madder)  and  artificial  alizarine,  and 
finally  exhibited  a  great  number  of  stuffs  dyed  with  the  two 
componndsy  and  some  of  which  had  been  for  months  ezposed  to 
the  sunshine.  It  was  i  mpossible  to  distinguish  between  the 
two  sets,  those  dyed  with  the  natural  and  those  with  the  arti- 
ficial subetanee.  The  other  paper  was  by  Dr.  Edward  Divers 
(lecturer  on  toiicology  at  Middlesez  Hospital),  and  dealt  with 


the  author's  récent  researches  into  the  constitution  of  the  am- 
monia  carbonate  and  carbamate.  Dr.  Divers's  paper  was  not 
conduded  last  evening,  and  its  further  reading  will  take  place 
at  the  nezt  meeting,  when  we  belîeve  that  some  of  the  author's 
ideas  are  likely  to  be  disputed. 

Photoobaphic  ^sthetics  is,  says  the  Photographie  Neics, 
the  subject  of  a  work  which  Dr.  Yogel  bas  now  in  hand. 

Mb.  Dabwin  is  working  away  vigorously  at  bis  great  work 
on  Man. 

The  Hyaointh  Show  of  the  Boyal  Horticnltural  Society, 
last  week,  was  a  great  success.  Tho  exhibition  was  continued 
up  to  to-day. 

A  NEW  Dictionary  of  Science,  or  rather  of  Physics,  is  about 
to  be  issued  by  Messrs.  Moxon.  The  work  will  be  edited  by 
Mr.  G.  F.  Bodwell,  wbose  interesting  articles  on  the  History  of 
Pneumatics  appeared  some  time  ago  in  the  Chemical  Newa,  It  , 
will  be  uniform  with  Haydn's  Dictionary  of  Baies  and  Die» 
tiona/i'y  ofBiog^-aphy,  and  will  oomprise-^-Acoustics,  Astronomy, 
Chemistry,  Dynamics,  Electricity,  Heat,  Hydrodynamics, 
Hydrostatics,  Light,  Magnetism,  Meteorology,  Pneumatics, 
Statics.  Thèse  subjects  will  be  treated  of  by — J.  T.  Bottom- 
ley,  M. A.,  Lecturer  ou  Natural  Science  in  King's  Collège 
Scfaool;  William  Crookes,  F.B.S.,  &c.  ;  Frederick  Gnthrie, 
B.A.,  Ph.D.,  Professer  of  Natural  Philosophy  in  the  Boyal 
Scliool  of  Mines;  B.  A.  Proctor,  B.A.,  F.B.A.S.;  Bichard 
Wormell,  B.A.  ;  and  the  editor. 

The  Athenœum  records  the  following  important  ezperiment 
made  by  Sir  Thomas  Maclear  : — I  built  (he  says)  two  pillars  of 
Bolid  masonry,  and  shcltered  them  at  a  locality  on  the  line. 
Each  carried  a  micrometer  microscope.  With  thèse  I  compared 
the  relation  between  the  expansion  of  tho  standard  iron-bar 
and  the  indications  of  the  two  thermometers  with  oblong  bulbs 
snnk  in  holes  in  the  bar  and  snrrounded  with  oil,  and  observed 
in  the  accidentai  température  of  the  atmosphère,  at  short  inter- 
vais, thronghout  twenty-four  honrs,  night  and  day.  The 
expansion  of  the  bar  in  ascending  températures,  and  contrac- 
tion in  descending  températures,  were  about  two  honrs  behind 
the  indications  of  the  thermometer.  To  this  circumstance  is 
owing  in  part  the  rough  results  of  comparisons  in  the  field 
between  the  standard  iron-bar  and  the  compensation-bars. 

The  Central  Horticnltural  Society  will  erect  a  monument  to 
the  late  Mr.  S.  Broome,  gardener  to  the  Inner  Temple. 

JusT  as  we  went  to  press  last  Tuesday,  a  deputation  of 
members  of  the  médical  profession  had  an  interview  with  the 
Home  Secretary,  on  the  subject  of  the  necessity  for  some 
législative  enactment  for  the  better  construction  of  dwelling- 
honses,  espeoially  for  the  labonring  classes.  The  deputation 
consisted  of  Dr.  Aldis,  Dr.  J.  N.  Yinen,  Dr.  Stephenson,  Dr. 
Tripe,  Dr.  Woodforde,  Dr.  Ballard,  Dr.  Bygate,  and  Mr.  Liddle. 

Tue  Boyal  Danish  Society  of  Science,  among  other  prises, 
bas  offered  one  amounting  to  £34  for  the  best  essay  containing 
an  investigation  of  the  movemcnt  of  the  air  in  a  System  of 
ventilation.  The  essay  roay  be  written  in  English,  French, 
GKsrman,  Danish,  or  Swedish,  and  mnst  be  handed  in  before 
October,  1870. 

The  Society  of  Arts'  conversasione  is  fized  to  take  place  at 
the  South  Kensington  Muséum  on  Wednesday  morning,  the 
27th  of  April.    Cards  will  be  issued  shortly. 

We  nnderstand  that  expérimente  bave  been  recently  made 
at  Toulon  to  tiy  to  attach  to  life-bnoys  another  floating 
body  provided  with  phosphide  of  calcium,  which,  on  becoming 
wet,  gives  off  spontaneously  combustible  phosphuretted  hydro- 
gen,  thus  emitting  light  to  guide  the  man  who  might  bave 
fallen  overboard,  and  be  in  search  of  the  life-buoy. 

Bt  the  death  of  Mr.  William  Gibbs,  which  took  place  at 
Faversham,  on  the  28th  of  February,  the  South  Kensington 
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Masenm  acqnirea  the  oollection  of  Boman  and  Anglo- Saxon 
antiqaities  in  the  posseBsion  of  tHat*  gentleman. 

Thb  female  dootor  mania  bas  not  yet  abated.  We  now  learn 
tbat  Miss  Morgan,  wfao  stadied  for  a  short  time  at  several  of 
the  metropolitan  médical  schools,  bas  jnst  graduated  with  dis* 
tinction  in  medicine,  surgerj,  and  midwiferjr,  in  the  XJniversity 
of  Znricb. 

Thb  marbles  sent  over  from  Friene  a  short  time  ago  bj  Mr. 
Pnllan  to  the  Dilettanti  Society,  bave  been  presented  by  tbat 
Society  to  the  nation,  and  are  now  boused  in  the  British 
Mnsenm. 

The  Society  of  Arts  is  beooming  rery  energetic,  bnt  energy 
is  not  snfficient.  For  example,  as  we  pointed  ont  last  year, 
we  sbonld  like  to  see  the  iabonrs  of  its  food  oommittee  oon- 
dncted  a  little  more  scientifically.  The  mère  fact  that  a 
nnmber  of  gentlemen  open  a  lot  of  tins  of  preserved  méat  and 
prononnce  the  contents  excellent  is  not  exactly  what  hygienîsts 
reqnire.  The  following  acconnt  of  the  last  meeting  will  show 
what  we  mean  : — ^The  Oommittee  had  before  them  spécimens  of 
American  salted  beef,  as  parchased  for  her  M^jesty's  navy,  and 
also  spécimens  of  English  méat  salted  for  the  navy  in  Deptford 
Yictnalling  Yard,  both  spécimens  being  farnished  by  Mr. 
Brady.  They  had  also  before  them  sonp  made  from  the 
deeiccated  Qaeensland  beef,  referred  to  at  the  former  meeting 
of  the  committee.  Also  a  tin  of  preserved  mntton  from 
Anstralia,  sent  by  Messrs.  Kalterman  &  Schmitz,  from  the 
Ballarat  Méat  Freserving  Company.  The  navy  beef  was  pro- 
noanced  excellent,  there  being  hardly  any  perceptible  différence 
in  the  qaalities  of  the  two  spécimens,  thongh  the  majority  of 
tbe  committee  was  of  opinion  that  the  American  méat  was 
superior  to  the  English.  The  sonp  prepared  from  the  desic- 
cated  méat,  with  the  addition  of  a  small  qaantity  of  vegetables, 
was  considered  very  snccessfnl,  and  the  committee  are  of 
opinion  that  méat  so  preserved  is  likely  to  proTe  a  valnable 
and  cheap  addition  to  the  food  resoorces  of  the  people.  The 
spécimen  from  which  the  sonp  was  made  had  been  in  the 
Society's  possession,  and  formed  part  of  the  contents  of  a  tin 
opened  upwards  of  two  years  ago.  The  préservation  was 
perfect. 

Dr.  Sibson  will  commence  bis  Groonian  leotnret  on  Anenrism 
of  the  Aorta  at  the  Collège  of  Fhysioians  this  afternoon.  They 
will  be  continned  on  Friday  and  Wednesday  next. 

A  KBW  médical  socîety  bas  jnst  been  fonnded  at  Washington, 
U.S.  It  is  a  spécial  part  of  its  plan  to  admit  both  niggera  and 
women  as  members. 

It  is  being  attempted  by  some  of  the  American  States  to 
bring  in  a  law  similar  to  that  now  prevailing  in  parts  of  Ger- 
m  any,  to  compel  bntcfaers  to  examine  pork  with  the  microscope 
prenons  to  offering  it  for  sale.  This  bas  resnlted  from  the 
fact  that  nnmerons  cases  of  trichiniasis  bave  lately  occnrred  in 
minois. 

The  grant  of  £400  hitherto  annnally  given  to  the  Botanical 
Mnsenm  at  Qlasnevin,  Dablin,  bas  not  been  passed  in  the  Civil 
Service  estimate  for  the  cnrrent  year.  We  may  bave  more  to 
say  of  this  anon. 

A  PLA.0  for  the  national  Capitol  bas  been  made  in  Cali- 
fornia  of  silk  prodnced  in  the  State,  and  it  will  soon  be  sent  to 
Washington. 

The  Folice  Commissioners  of  Qlasgow  bave  voted  the  snm 
of  £100  towards  defraying  tlie  expenses  of  the  British  Asso- 
ciation Sewage  Committee.  The  fnnd  already  amonnts  to 
npwards  of  £1,000. 

The  following  qnotation  from  an  American  médical  journal 
shows  ns  how  mnch  pedantry  still  existe  in  the  profession  : — 
**  Frofessor  J.  D.  Rankin,  of  the  Qalveston  Médical  Collège 
{Gaïveston  Médical  Journal),  objecta  to  the   classification  of  t 


malarions  fevers  into  '  intermiUmU,  rêmUteni,  and  oongeitUfe* 
on  the  gronnd  that  thèse  titles  are  not  raffiiriently  expreanve  of 
the  morbid  conditions  ;  he  therefore  proposes  the  simpler  and 
more  intelligible  names  :  '  Fassive  hemato-nenro-endangitis 
gravis  !  Hemato-nenro-endangitis  gravior  !  I  and  Hemato- 
'  nenro-endangitis  gravisimos  MI'"  It  is  the  oharaoteriitie  of 
tme  genins  to  simplify  ail  it  touches. 

The  French  International  dog-show  opened  yesterday. 

The  Beport  of  the  last  meeting  of  the  British  Asaooiation 
bas  been  issned  to  the  subsoribers,  and  is  foll  of  valnable 
matter. 

At  a  récent  meeting  of  the  Collège  of  Fharmacy  of  the  City 
of  New  York,  Mr.  Henry  Deane,  F.L.S.,  Mr.  Daniel  Hanbnry, 
F.B.S.,  and  Frofessor  Attfield,  F.C.S.,  were  elected  honoraty 
members. 

AccoBDDro  to  Mr.  A.  Somervail's  récent  researohee,  pnblished 
by  the  Geological  Society  of  Sdinbnrgh  the  least  depth  of  the 
Carboniferons  Sea  was  abont  50  fathoms,  and  its  greatest 
depth  1,000. 

It  is  mmonred  that  Frofessor  Wyman  bas  disoovered  a 
crocodile  in  Florida  ! 

Thb  Chancelier,  Yice-Chanoellor,  and  FéUows  of  the  XJniver- 
sity  of  London  bave  memorialised  the  Qaeen,  praying  that  her 
Majesty  will  décline  to  approve  that  portion  of  the  statntes 
framed  by  the  Commissioners  for  the  govemment  of  the  schools 
of  Winchester,  BLarrow,  Charterhonse,  and  Bngby,  whioh  pro- 
vides that  the  person  to  be  nominated  by  the  Senate  of  the 
University  of  London  as  a  member  of  the  new  goveming  bodies 
of  those  schools  shall  be  a  member  of  the  Chnrch  of  England. 

Thb  Committee  of  the  Athenssnm  Clnb,  whioh  bas  the 
power  of  electing  a  certain  nnmber  of  distingnished  men  as 
members,  withont  snbmitting  them  to  the  ordeal  of  being 
posted  np  for  several  years,  elected  at  their  last  meeting 
(Mènerai  Boxer,  A.BA.,  F.B.S.,  late  Snperintendent  of  the 
Boyal  Laboratories. 


WHAT  WAS  DONE  TN  THB  SEVERAL  BRITISH 
OBSERYATORIBS  in  1869. 

bt  pbotbssou  adajcs,  f.&.8.,  y.p.&j1.8. 

Iv  FouB  Fasts. — Fabt  I. 

Boyal  Ohservaiory,  Qreentoich, 

|HE  chief  spécial  work  whioh  bas  occQpied  the  attention 
of  the  Astronomical  Department  of  the  Royal  Ob- 
servatory  dnring  the  past  year  bas  been  the  pré- 
paration of  the  new  Seven-year  Catalogues  of  Stars 
for  1864,  good  progress  of  which  bas  already  been  reported. 
Tbe  calcnlations  are  now  completely  finished,  and  abont  one- 
third  of  the  Catalogne  is  printed  ;  the  whole  work  being  intended 
to  form  an  appendix  to  the  Oreenvnch  Observations  for  1868. 
We  believe  that  its  pnblication  will  be  a  great  boon  to  ail 
practical  astronomers,  especially  as  the  Catalogne  oontoîns  a 
large  nnmber  of  stars  which  bave  not  before  been  observed  at 
Greenwich  since  the  time  of  Bradley. 

Althongh  the  préparation  and  the  reading  of  the  proof 
sheets  of  the  new  Seven-year  Catalogne  bave  formed  the  chief 
additional  work  of  the  Royal  Observatory  dnring  the  past 
year,  absorbing  necessarily  a  considérable  portion  of  the  Com- 
puting strength,  yet  the  ordinary  observations  and  compn- 
tations  bave  not  snffered  serionsly.  The  sno,  moon,  the  prin- 
cipal planets,  the  minor  planets  in  the  first  half  of  the  lonation, 
the  necessary  stars  for  the  détermination  of  the  dock  and 
instrumental  errors,  with  others  whose  places  are  reqnired  for 
spécial  pnrposes,  bave  ail  been  observed  with  the  transit-cîrole 
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with  tbe  utmost  regalaritj.  Obserrations  of  the  moon  and  of 
the  Btara  and  oollimator  bave  also  been  daily  made  with  tbe 
altazimnth  wben  practîoable. 

The  printîng  of  the  astronomical  part  of  the  Tolame  for 
1868  is  in  a  rerj  forward  atate,  and  the  rédaction  of  the 
observations  made  in  1869  is  so  far  advanced  that  a  considérable 
portion  of  the  resalts  is  nearlj  readj  for  the  printer. 

The  Tolnme  for  1868  will  oontain  three  appendices  : — 1.  Mr. 
Breen's  paper  *'  On  the  Corrections  of  Bonvard's  Eléments  of 
the  Orbits  of  Jnpiter  and  Satnm.*'  2.  The  Greenwich  Seven- 
year  Catalogne  for  1864.  8.  A  Description,  with  Flans,  of  the 
Qreat  Bqnatoreal. 

Boyaî  Ohtervaioryt  EdMurgh, — The  observations  of  fiflj- 
five  stations  of  the  Meteorologioal  Societj  of  Scotland  hâve 
been  compnted  hère  dnring  the  last  year,  and  pnblished  by  the 
Begistrar-General  in  Scotland.  Tîme-signak  bj  gnn  and  bail 
hâve  been  daily  given.  Meridian  observations  of  stars  with 
the  transit  instrument  and  mnral  circle  hâve  been  carried  on, 
bat  not  to  the  foU  extent,  on  acconnt  of  the  rédaction  of  past 
observations  having  been  taken  np.  A  Report  to  the  Board  of 
Visitorê  appointed  bj  Qt>vemment  was  pablished  last  Maj, 
and  refers  to  several  matters  of  ezoeptional  interest. 

BadcKffe  Ohservatoryt  Oxford. — ^The  principal  change  dnring 
the  past  jear  to  be  noted  ¥rith  regard  to  this  Observatory  is  in 
its  Personal  staff,  arising  from  the  death  of  the  first  assistant, 
Mr.  A.  Qnirling.  Mr.  Qnirling  had  been  suffering  from  severe 
illness  for  several  months  before  his  death,  which  occnrred  on 
the  mommg  of  the  8th  of  Jane  last.  The  vacancy  which 
oocorred  in  the  establishment  on  this  acconnt,  has  been  fiUed 
np  by  the  appointment  of  Mr.  Lncas  to  be  the  principal  assist- 
ant, and  by  the  engagement  of  Mr.  S.  Béchanz,  B.A.,  of 
Sidney  Sussez  Collège,  Cambridge. 

Mr.  Béchaaz  took  first-class  roathematical  hononrs  in  the 
year  1861,  and  the  energy  and  zeal  with  which  he  has  devoted 
himself  to  the  active  daties  of  astronomy  sinoe  his  connection 
with  the  observatory,  hâve  been  already  productive  of  the 
happiest  effects. 

The  iUness  and  death  of  Mr.  Qnirling,  of  course,  produced 
some  dérangement  in  the  business  of  the  establishment,  but  not 
to  80  great  an  amount  as  might  hâve  been  antioipated,  as  will 
be  shown  by  the  work  which  has  been  accomplished  dnring  the 
last  year. 

It  may  be  mentioned,  in  the  first  place,  that  the  volume  of 
the  Badoliffe  observations  for  1866,  was  pnblished  last  mid- 
summer,  and  that  the  astronomical  portion  of  the  volume  for 
1867  is  nearly  oompleted,  some  copies  of  the  Catalogué  of  Stars 
(1,477  in  number)  for  that  year  having  been  circnlated  amongst 
astronomers. 

The  réductions  of  the  observations  for  1868  are  nearly  oom- 
pleted. The  méridional  observations  for  that  year  include  a 
catalogue  of  about  1,700  stars,  114  observations  of  the  sun,  63 
of  the  moon,  27  of  Mercury,  and  18  of  Venus.  Seven  occulta- 
tions of  stars  by  the  moon  were  made  and  reduced,  and  the 
heliometer  was  nsed  when  the  weather  permitted  for  the  ob- 
servations of  double  stars. 

For  the  year  1869,  the  transits  are  thoroughly  reduced  and 
ready  to  be  made  into  ledgers  for  the  formation  of  a  catalogue 
of  stars,  in  number  about  1,400,  but  ouly  the  first  steps  of  the 
réduction  of  the  North  Polar  distances  hâve  been  performed. 
The  number  of  méridional  observations  made  during  the  year 
is  quite  equal  ta  the  average,  the  number  of  transita  being 
about  8,000,  and  of  zénith  distances  about  4,000.  The  nsual 
quantity  of  extra-meridional  work  was  àlso  donc  in  the  year. 

The  photographie  meteorology  has  been  carried  on  by  Mr. 
Lucas  with  the  same  suecess  as  heretofore,  and  the  réductions 
for  1867  are  nearly  coropleted. 

But  the  most  remarkable  work  which  has  been  completed 
during  the  year  is  the  Second  Baddiffe  Catalogue  of  Stars, 
which  has  very  recently  been  finished,  and  some  copies  dis- 
tributed  amongst  astronomers.    As  this  catalogue  wÛl  hâve  a 


separate  notice  in  the  gênerai  review  of  astronomy  for  the  past 
year,  it  will  be  sufficient  in  this  place  to  say  that  it  contains 
2,386  stars  observed  between  the  years  1854  and  1861,  both  in- 
clusive.— Annual  Address  to  the  Éoyal  Astronomical  Society. 


BXPERIMBNTS  ON  THE  HBAD  OF  A  GUILLOTINBD 

PATIBNT. 

|T  the  time  Troppmann  was  beheaded,  a  médical  man 
in  Paris,  Dr.  Pinel,  made  the  startling  announce- 
ment  in  one  of  the  political  joumals  that  death  by 
the  guillotine  was  the  most  crael  of  ail,  as,  throagh 
the  suddenness  of  the  prooess,  iife  remained  in  the  head  of  the 
criminal  at  least  one  howr  after  the  exécution.  This  statement 
was  snpported  by  physiological  notions  peculiar  to  the  autbor  ; 
but,  notwithstanding  their  heterodozy,  they  may  hâve  been 
brought  forward  without  any  blâme  attaching  to  M.  Pinel,  had 
not  he  adopted  the  curions  proceedîng  of  publishing  his  note 
in  a  political  journal  instead  of  a  professional  one.  At  ali 
events,  the  note  produced  the  desirod  effect.  The  public  mind 
was  deeply  moved,  and  a  host  of  eztraordinary  historiés  went 
the  round  of  the  joumals.  Such  sensational  stories  as  Hein- 
drich,  the  ezecutioner,  being  bitten  by  the  head  of  a  guillotiné  ; 
of  several  heads,  fallen  into  the  same  basket,  having  bitten  each 
other,  &o,f  were  quoted  from  journal  to  journal,  and  struck  with 
horror  the  good  people  of  Paris. 

Some  of  the  médical  journals  entered  a  protest  against  M. 
Pinel's  eztraordinary  physiological  ideas,  and  the  nonsensical 
stories  to  which  they  had  given  rise.  Among  others,  M. 
Desprez,  surgeon  to  the  Lock  Hospital,  took  the  troable  to 
show  the  falsity  of  ail  this  anti-physiological  staff.  But  MM. 
Evrard  and  Beau  mets,  both  médical  men  at  Beau  vais,  hâve 
donc  more.  Tbey  determined  to  make  ezperiments  on  the 
head  of  a  gu/iUoHné,  and  the  occasion  was  afforded  them  soon 
after  the  death  of  Troppmann,  by  the  exécution  of  a  parricide 
at  Beauvais.  The  results  of  thèse  ezperiments  were  cômmn- 
nicated  on  Friday  last  to  the  Medico-legal  Society  of  Paris,  and 
they  are  really  well  worth  being  noticed. 

The  head  of  the  culprit  was  delivered  to  them  five  minutes 
afler  the  ezecution,  and  was  subjected  to  varions  processes 
which  are  most  curions,  and  imply  no  small  courage  on  the 
part  of  the  inveetigators.  First,  MM.  Evrard  and  Beaumetz 
tell  us  that  the  head  was  placed  on  a  table  covered  with 
compresses,  so  as  to  show  the  amonnt  of  blood  which  would 
be  obtained.  The  face  was  then  bloodless,  of  a  pale  and 
uniform  hue  ;  the  lower  jaw  had  fallen  and  the  mouth  was 
gaping.  The  features,  which  were  immovable  bore  an  ezpres- 
sion  of  stupor,  but  not  of  pain.  The  eyes  were  open,  fized, 
looking  straîght  before  them  ;  the  pupils  were  dilated  ;  the 
cornea  had  already  commenced  to  lose  its  lustre  and  trans- 
parency.  Some  sawdust  still  stuck  hère  and  there  to  the 
face,  bat  there  was  no  vestige  of  any  either  on  the  inner 
surface  of  the  lips  or  on  the  tongne.  This  is  an  important 
fact. 

The  opening  of  the  ear  was  then  carefuUy  cleansed,  and  the 
expérimentera  applying  their  lips  as  olosely  as  possible  to  the 
orifice  called  ont  Ûiree  times  in  a  load  voîco  the  name  of  the 
criminal.  Not  a  feature  moved  ;  there  was  no  muscular  move- 
ment,  either  of  the  eyes  or  on  the  face.  A  pièce  of  charpie, 
saturated  with  ammonia,  was  nezt  placed  nnder  the  nostrils  ; 
there  was  no  contraction  of  the  aJœ  nor  of  the  face.  The 
conjnnctiva  of  each  eye  was  deeply  and  several  times  succès - 
sively  cauterized  with  nitrate  of  silver  ;  the  light  of  a  candie 
was  brought  within  two  centimètres  distance  of  the  cornea,  and 
yet  no  contraction  was  observed  either  in  the  eyelids,  eyeball, 
or  the  pupils. 

Electricity  was  then  resorted  to  as  a  more  powerful  means 
of  ezcitement  of  the  nervous  System.  One  of  Legendre's 
electrio  piles,  with  a  ourrent  of  moderate  intensity,  determined 
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▼ivid  contractions  in  snch  of  tbe  muscles  of  the  face  as  were 
directiy  snbjeoted  to  its  inflaence.  But  was  tbis  évidence,  say 
tbe  investigators,  of  a  feeling  of  pain  ezpressed  by  tbe  pbysio- 
gnomyP  Oertainly  not;  and  tbis  for  two  reasons:  first, 
because,  wbilst  tbe  experiment  affeoted  tbe  lefl  side  of  tbe  face, 
tbe  masdes  of  tbe  rigbt  side  retained  tbeir  expression  of  stnpor, 
even  wben  tbe  opposite  side  was  tbe  most  oonvulsed  ;  next, 
because  tbe  electrized  parts  tbemselves  resumed  tbeir  cadaverio 
impassibilitj  as  soon  as  tbe  electric  carrent  ceased  to  animate 
tbem. 

Tbe  integnments  of  tbe  craniam  were  tben  inoised  from  tbe 
nape  of  tbe  neck  to  tbe  root  of  tbe  nose  ;  tbe  bones  of  tbe  sknll 
were  nncovered  down  to  tbe  zjgomatic  arcbes.  In  performing 
tbese  incisions,  say  tbe  investigators,  many  nerves  were  cnt,  of 
wbicb  tbe  section  woold  bave  been  most  painfal  ;  tbe  muscles 
of  tbe  neck  and  temple  were  still  alive,  since  tbey  retracted 
energetically  nnder  tbe  knife  ;  notwitbstauding,  no  contraction 
of  tbe  face,  no  reâex  action  was  observed.  At  tbat  time  tbree- 
qnarters  of  an  boor  bad  not  y  et  elapsed  since  tbe  execntion. 
Tbe  skall  was  tben  sawn  tbrongb,  and  tbe  brain  removed  ;  tbe 
masdes  of  tbe  face  and  tboee  of  tbe  jaws  continaed  to  obey 
tbe  electric  carrent,  as  wben  tbe  brain  was  nnimpaired.  Tbe 
integnments  bad  tben  begun  to  get  cold,  and  yet,  witb  an 
intense  electric  carrent,  tbe  same  mnscalar  contractions  were 
obtained  halfan  hourafter  the  extraction  ofthe  hrain,  Nobody 
will  say  tbat  tbe  brain  still  continued  to  act  and  tbink,  tboagb 
tbe  mascles  still  responded  to  electric  excitation.  Beyond 
doobt  tbe  brain  was  as  lifeless  daring  tbe  first  part  of  tbe 
experiment  as  daring  tbe  second.  Indeed,  at  tbe  very  moment 
of  tbe  execntion,  throngb  tbe  sadden  interrnption  of  circula- 
tion, and  conséquent  syncope,  tbe  brain  was  qaite  as  nnable  to 
feol  as  to  express  its  sensations. 

Tbis  view  MM.  Evrard  and  Beanmetz  base  on.  tbe  condition 
of  tbe  brain  and  its  envelopes  wben  examined.  Tbere  was  no 
flaid  in  tbe  large  aracbnoid  cavity;  tbe  vessels  of  tbe  pia 
mater  were  almost  bloodless,  and  fiUed  witb  aëriform  flaid  ; 
tbe  latéral  cavernous  sinases  were  absolately  bloodless.  Tbe 
▼entricles  contained  scarcely  a  teaspoonful  of  flnid,  and  in  no 
situation  was  tbe  brain  injected.  Tbese  facts  entirely  over- 
tbrow  wbat  bas  been  advocated  by  some  witb  regard  to  tbe 
persistence  of  tbe  cepbalo-spinal  liquid,  and  of  cérébral 
nutrition. 

Tbe  tboracic  viscera  were  also  examined.  Tbe  beart  was 
found  to  be  enormons,  and  was  seen  to  beat  under  tbe  péri- 
cardinm  ;  tbe  lungs  sbrunken,  and  of  a  blaokisb  bue.  Tbere 
was  an  enormons  dilatation  of  tbe  rigbt  auricle,  and  tbe  vent- 
tricle  of  tbe  same  side  was  also  dilated  and  tense.  Tbe  left 
auricle  was  remarkably  small,  bard,  and  retracted.  Tbe  rigbt 
auricle  and  ventride  were  fiUed,  not  witb  blood,  but  witb  an 
airy  fluid.  Pressure  rednced  tbeir  volame  to  tbree-fourtbs  of 
tbeir  apparent  size.  Wbilst  tbe  contractions  of  tbe  anricles 
persisted,  tbose  of  tbe  ventricles  hecame  less  fréquent.  A 
quarter  of  an  bour  after,  tbe  auricle  and  ventricle  were  once 
more  swolleu  and  distended,  and  it  seemed  tbat  air,  solicited  by 
tbe  contraction  of  tbe  auricle,  came  from  tbe  vena  cava  (wbicb 
was  bloodless  and  dilated),  as  well  as  from  tbe  bracbio-cepbalic 
venons  trunks.  An  bour  and  a  balf  after  tbe  exécution,  tbe 
contractions  of  tbe  rigbt  auricle  were  still  perceptible,  tbougb 
rare  and  weak;  the  rigbt  ventricle  was  tben  wrinkled, 
sbrunken,  and  conld  not  contract  in  tbe  least. 

Tbe  results  of  tbese  expérimente  are  in  entire  acoordance 
witb  tbose  wbicb  bad  already  been  obtained  in  1803  by  tbe 
Médical  Association  of  Mayence,  wbicb  bad  been  led  to  investi- 
gâte  tbe  subject  by  tbe  same  motives  as  bad  actuated  MM. 
Evrard  and  Beanmetz.  Tbe  experiments  tben  made,  sucb  as 
calling  ont  tbe  names  of  tbe  criminals  in  tbe  respective  beads, 
were  mucb  tbe  same  as  tbose  wbicb  I  bave  just  related. 

Tbe  falling  of  tbe  lower  jaw,  wbicb  takes  place  instan- 
taneously,  serves  to  explain  (to  a  certain  extent),  according  to 
MM.  Evrard  and  Beanmetz,  ail  tbe  extraordinary  stories  of  tbe 
beads  biting  eacb  otber  wbicb  liave  reccntly  been  propagated  as 


ooming  from  Sanson  and  otber  execationers.  Tbe  fact  woold 
be  a  mère  coiocidenoe,  due  to  tbe  position  of  tbe  varions  beads 
in  tbe  basket.  Besides,  the  experimenters  assert  tbat  Hein- 
dricb,  tbe  présent  executioner,  bas  positively  assured  tbem  tbat 
be  bas  never  noticed  tbis  fact,  nor,  indeed,  any  sign  wbatever  of 
persistent  life  in  tbe  beads  of  guillotinés, — Lancet, 


HOW  TO  DETECT  ANEURISM. 

BY  JAMES  PA.GET,    F.&.8. 

LTHOUGH  practical  médical  matters  are  ratber 
beyond  our  mMier,  yet  the  following  lectnre  by  Mr. 
Paget  is  so  able  an  account  of  a  difficult  matter 
tbat  we  cannot  resist  reprodadng  it. 
On  Wednesday  week  Mr.  Paget  lectured  on  a  case,  under 
bis  care,  of  Anenrism  of  tbe  Left  Common  Iliac  Artery. 
Tbe  patient  is  a  man  aged  twenty-nine,  wbo  stated  tbat 
about  eigbteen  montbs  before  admission  be  first  began 
to  saffer  fron  pain  in  tbe  back  and  lambar  région  after 
bathing  in  tbe  sea.  Tbe  pain,  wbicb  was  of  no  great  in- 
tensity,  persisted,  and  was  believed  to  dépend  upon  lum- 
bago. Towards  tbe  end  of  1869,  be  first  noticed  a  tamour, 
and,  in  addition,  some  nnmbness  in  tbe  feet  after  exer- 
tion  ;  about  tbis  time  Dr.  GuU  saw  bim,  and,  after  a  pbysical 
examination,  at  once  diagnosed  tbe  nature  of  tbe  disease.  and 
sent  tbe  man  to  Mr.  Paget,  by  wbom  be  was  afterwards  ad* 
mitted.  Mr.  Paget  remarked  on  tbe  négative  cbaracter  of  tbis 
man's  symptoms,  and  on  tbe  readiness  witb  wbicb,  in  tbe 
absence  of  a  mannal  examination,  tbe  case  migbt  bave  been 
mistaken  for  lumbago,  commencing  paraplegia,  or  even  bypo- 
chondriasis.  On  admission,  be  was  pale  but  fairly  nourisbed, 
and  oomplained  of  pain  in  bis  back  and  loins  and  of  nambness 
in  tbe  lower  extremities  after  exertion.  The  beart-soands  were 
normal,  bat  tbe  circulatiou  generally  was  somewbat  excited. 
He  did  not  complain  of  pain  down  the  thigbs  or  in  tbe  legs, 
nor  was  tbere  any  œdema  or  enlargement  of  tbe  veins  of  tbe 
lower  extremities.  On  examination,  a  pulsating  tumour  was 
found  in  tbe  abdomen,  sitnated  below  and  ratber  to  tbe  left  of  the 
nmbilicuB  ;  tbe  pulsation  ceased  wben  tbe  abdominal  aorta  was 
oompressed.  Sliglit  pulsation  could  be  felt  in  tbe  left  commoo 
fémoral  artery,  bat  tbe  palse  coald  not  be  deteoted  over  tbe 
posterior  tibial  of  tbe  same  side;  on  tbe  rigbt  side  tbe  pnise 
was  detected  witb  ease  in  botb  tbese  vessels.  A  sligbt  soft 
hruU  was  beard  on  auscoltation  over  the  tumour.  Mr.  Paget 
considered  tbat  tbe  anenrism  probably  occupied  tbe  extremity 
of  tbe  abdominal  aorta,  and  the  wbole  of  tbe  left  common  iliac, 
and  tbat  fonr  vessels  communicated  witb  it,  viz.,  the  aorta, 
rigbt  common  iliac,  and  left  external  and  internai  iliac  arteries. 
In  speaking  of  the  diagnosis  of  abdominal  aneurisms,  Mr. 
Paget  said  tbat  tbe  difficulty  in  thèse  cases  was  twofold  ;  for, 
first,  tbere  were  many  pulsating  tumours  not  aneurisms  ;  and, 
secondly,  aneurisms  were  ocoasionally  met  witb  wbicb,  at  the 
time  of  examination,  did  not  pulsate.  In  tbe  case  nnder  con- 
sidération the  second  source  of  error  did  nut  interfère,  for  tbe 
tumour  pulsated  strongly.  The  palsatingt amours  from  wbicb 
anenrism  was  to  be  distinguisbed  were  arranged  under  tbe 
beads  of  meduUary  cancer^  aiierial  vascular  juniours,  tumotirs 
groumtgfrom  hone,  and  enlarged  lymphatie  glande,  or  any  otber 
tumour  seated  upon  or  around  a  largo  artery  ;  and  tbe  follow- 
ing points  were  iosisted  upon  as  farnisbing,  ooUectively  or 
singly,  tbe  mcans  for  arriving  at  a  correct  conclusion.  Tbe 
chcurâctei''  of  tbe  pulsation  :  tbe  pulsation  of  an  anenrism  was 
described  as  "  firm,  fall,  and  strong,"  wbile  tbat  produced  by 
any  of  the  otber  pulsating  tamoars  was  said  to  be  weak  and 
soft.  Mr.  Paget  laid  great  stress  on  tbis  différence,  and  con- 
sidered it  a  most  important  aid  to  diagnosis.  The  direction  of 
tbe  pulsation  :  tbe  ''  expanding  pulsation"  of  an  anenrism  was 
to  be  carefally  distinguisbed  from  tbe  merely  "  forward  push 
or  throb  "  communicated  to  the  fingers  by  a  tnmour  seated  on 
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an  arterj  ;  if  a  tumonr,  snch  as  a  mass  of  enlarged  glands, 
however,  suirounded  an  artorial  trunk,  Mr.  Paget  considered 
that  it  might  be  quite  impossible  to  détermine  \?hether  an 
anearism  existed  or  not,  for  the  pulsation  in  such  a  case  would 
be  truly  ezpanding  in  ail  directions.  Pain  of  a  *'  rending  " 
character,  and  coming  on  in  parosysms,  was  mentioned  as  a 
valnable  sîgn  of  aneurism,  and  probablj  denoted  the  occurrence 
of  rapid  increase  in  size.  The  existence  of  a  loud  raaping  bruit 
over  the  tnmour  and  along  the  arterj  abore  and  below  was 
said  to  be  a  symptom  of  some  value  when  présent,  althoagh 
its  absence,  as  in  the  patient  under  considération,  by  no  means 
negatived  the  existence  of  anearism,  for  a  soft  hruit  was  heard 
in  many  cases  of  vascnlar  tnmour. 

Mr.  Paget  alluded  to  another  class  of  cases  in  which  the 
diagnosis  of  abdominal  aneurism  was  sometimes  made,  and  in 
which  there  was  not  only  no  aneurism,  but  no  tumour  of  any 
kind.  In  some  persons,  a  large  artery,  generally  the  abdominal 
aorta,  pulsated  very  strongly  ;  and  it  was  this  strong  pulsation 
of  a  healthy  vessel  that  was  mistaken  for  aneurism.  It  oc- 
curred,  Mr.  Paget'  observed,  chiefly  in  hysterical  women  or 
nervous  men  ;  sometimes  in  association  with  pains  in  the  back, 
which  rendered  the  resemblance  to  aneurism  stiil  doser  ;  or  in 
persons  in  whom  the  bodies  of  the  lumbar  Tertebrsa  were  un- 
usually  prominent,  the  head  of  the  pancréas  enlarged,  or  the 
colon  distended  ;  and,  lastly,  a  certain  number  of  cases  were 
found  to  be  connected  with  incessant  nausea  and  vomiting  in 
nervous  people — a  case  being  mentioned  of  a  woman  who  was 
supposed  by  several  observers  to  be  the  subject  of  abdominal 
aneurism.  She  was  suffering  from  excessive  and  continued  sea- 
sickness,  and,  in  fact,  died  of  exhaustion  from  this  cause  ;  and 
Mr.  Paget  had  an  opportunity  of  confirming  his  préviens  opinion 
that  no  aneurism  existed.  The  absence  of  the  latéral  or  ex- 
panding  pulsation  in  thèse  cases  of  excessive  arterial  pulsation 
was  mentioned  and  insisted  on.  The  lectnrer  alluded  to  one 
case  in  which  a  phantom  tnmour  of  the  rectus  abdominîs  muscle 
was  superadded  to  a  pnlsating  aorta.  In  this  instance,  the 
diagnosis  was  at  length  made  by  placing  the  patient  under 
chloroform,  when  the  tnmour  disappeared  completety. 

Mr.  Paget  added  that  the  same  state  of  excessive  pulsation 
was  sometimes  noticed  in  other  arteries,  especially  the  subelavian 
and  the  carotid.  If  the  patient  happened  to  possess  a  cervical 
rib  over  which  the  pnlsating  subelavian  passed,  as  in  a  case 
lately  under  Mr.  Paget's  care,  the  resemblance  to  aneurism  might 
be  very  dose.  The  simulation  of  carotid  aneurism  was  said  to 
be  most  deceptive  when  the  internai  carotid  was  elongated  and 
tortuous  in  old  persons,  and  when  the  natnrally  somewhat 
bulbons  condition  of  the  lower  part  of  this  vessel  was  more  than 
usually  marked. 


THE  NEW  EXPLOSIVE  COMPOUND— DUALIN. 

|F  tho  acoounts  that  reach  ns  are  to  be  relied  upon,  this 
oomponnd  bids  fair  to  prove  of  some  value.  It  is 
olaimed  for  it  that  it  possesses  the  slow  combus- 
tibility  of  gunpowder  with  the  intense  rupturing 
force  of  nitro-glycerine,  that  it  may  be  bandled  with  safety, 
and  that  it  is  not  Hable  to  spontaneons  combustion. 

This  explosive  is  the  invention  of  Cari  Dittmar,  of  Oharlot- 
tenberg,  Prussia,  who  thus  describes  it. 

**  Dualin  is  a  yellowish-brown  powder,  resembling,  in  appear- 
ance,  Virginia  smoking  tobacco.  It  will,  if  lighted  in  the  open 
air,  burn  withont  exploding  ;  but,  if  oonfined,  it  may  be  made 
to  explode  in  the  same  manner  as  common  powder.  It  is  not 
Bensitîve  to  concussion  ;  wiU  not  décompose  by  îtself,  nor  cake 
or  pack  together  ;  may  be  readily  fiUed  into  cartridges  ;  and  it 
matters  not  whether  the  place  where  it  is  stored  be  warm  or 
cold,  dry  or  damp.  It  has  from  four  to  ten  times  the  strength 
of  common  powder,  and  is  stronger  than  dynamite 

"Dualin  consista  of  cellulose,  nitro-cellulose,  nitro-starch, 
nitro*mannite,  and  nitro-glyoerine,  mixed  in  différent  combina- 


tions,  dependiug  on  the  degree  of  strength  which  it  is  desired 
the  powder  should  possess  in  adapting  its  use  to  varions 
purposes." 

The  préparation  of  cellulose,  nitro-starch,  nitro-mannite,  and 
nitro-cellulose,  involves  several  distinct  processes. 

How  future  trials  may  affect  tbe  popularity  of  dualin,  if  it 
can  at  présent  be  said  to  hâve  acquired  popularity,  we  cannot 
undertake  to  say.  It  is  only  fair  to  say  that  in  the  opinion 
of  some  grood  judges,  it  is  decidedly  inferior  in  power  to  dyna- 
mite, thongh  it  is  said  to  be  cheaper.  It  will  explode  in  con- 
tact with  flame  which  does  not  ignite  dynamite.  On  the 
contrary,  it  may  be  used  in  températures  which  freeze  dyna- 
mite and  render  the  latter  incapable  of  being  directly  ex- 
ploded.  But  dynamite  may  be  used  when  wet,  and  may  even 
be  exploded  under  water  in  drill-holes  ;  while  dualin,  like  gun- 
powder, is,  we  are  informed,  useless  when  wet.  This  fact  gives 
dynamite  an  immense  advantage  over  dualin  for  mining  and 
engineering  purposes. 

The  daims  of  dualin  to  take  front  rank  as  an  explosive 
cannot  yet  be  conceded,  but  there  is  little  doubt  that  it  is  far 
better  than  many  other  componnds  which  the  last  few  3'^ears  hâve 
brought  forth.  Before  it  can  gain  the  fuU  confidence  of  miners 
and  engineers,  it  must  undergo  many  more  trials  than  hâve 
yet  been  made.  It  is,  however,  only  just  to  say  that  reports 
from  the  Hoosac  tunnel,  where  it  has  been  successfully  tried, 
are  highly  favourably. 

We  learn  that  experiments  were  made  in  the  United  States, 
January  5th,  1870,  in  a  quarry  near  Washington  City,  belong- 
ing  to  the  Messrs.  Lewis  &  Hall  ;  January  18th  and  19th,  at 
Hoosac  Tnnnd  ;  and  «Tanuary  22nd,  at  Eoxbury,  near  Boston, 
Massachusetts. 

The  attested  résulta  of  thèse  trials  leave  no  doubt  in  our 
minds  that  dualin  is  much  superior  to  nitro-glycerine. — Scientifie 
American,  March  5. 


ON    COMBTS    AND    METEORS. 

BY  DANIEL  KIRKWOOD,  LL.D., 
Pfofeêaor  in  Indiana  UAiversity, 

In  Two  Parts. — Part  I. 

|HE  comets  which  passed  their  perihdia  in  Anguat, 
1862,  and  January,  1866,  will  ever  be  mémorable  in 
the  annals  of  science,  as  having  led  to  the  diaoovery 
of  the  intimate  relationship  between  cometa  and 
meteors.  Thèse  varions  bodies  found  revolving  about  the  sun 
in  very  eccentric  orbita  may  ail  be  regarded  aa  similar  in  their 
nature  and  origin,  differing  mainly  in  the  accidents  of  magni- 
tude and  density.  The  récent  researches,  moreover,  of  Hoek, 
Leverrier,  and  Schiapardli,  hâve  led  to  the  conclusion  that 
such.  objecta  exist  in  great  numbers  in  the  interstellar  spacea  ; 
that  in  conséquence  of  the  snn's  progressive  motion  they  are 
sometimes  drawn  towards  the  centre  of  our  System  ;  and  that 
if  undistnrbed  by  any  of  tho  large  planets  they  again  pass  off 
in  parabolas  or  hyperbolaa.  When,  however,  as  must  sometimes 
be  the  case,  they  approach  near  Jupiter,  Satnm,  Uranus,  or 
Neptune,  their  orbita  may  be  transformed  into  ellipses.  Snch, 
doubtless,  has  been  the  origin  of  the  periodicity  of  the  Anguat 
and  November  meteors,  as  well  as  of  numeroua  cometa. 

In  the  preaent  paper  it  is  propoaed  to  conaider  the  probable 
conaequencea  of  the  aun'a  motion  throngh  regiona  of  apace  in 
which  cosmical  matter  is  widely  diffnsed  ;  to  compare  theae 
theoretical  deductiona  with  the  obaerved  phenomena  of  cometa, 
aërolitea,  and  falling  stars  ;  and  thus,  if  possible,  explain  a 
variety  of  facta  in  regard  to  thoae  bodiea,  which  hâve  hitherto 
received  no  satisfactory  explanation. 

1.  Aa  cometa  now  moviog  in  elliptic  orbita  owe  their  period- 
icity to  the  diaturbing  action  of  the  major  planète,  and  aa  thia 
planetary  influence  h  sometimes  aufficient,  especially  in  the 
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case  of  Jupiter  and  Saturn,  to  change  tbe  ilireciion  of  cometarj 
motion,  the  great  majoritj  of  periodic  cornets  shonld  move  in 
the  same  direction  with  the  planets.  New,  of  the  cornets 
known  to  be  elliptical,  70  per  cent,  hava  direct  motion.  In 
this  respect,  therefore,  theory  and  observation  are  in  striking 
harmony. 

2.  When  the  relative  poeitioinB  of  a  cornet  and  the  distarbing 
planet  are  such  as  to  give  the  transformed  orbit  of  the  former 
a  email  periheliou  dietance,  the  cornet  mnst  retum  to  the  point 
at  which  it  received  its  greatest  perturbation  ;  in  other  words, 
to  the  orbit  of  the  planet.  The  aphelia  of  tbe  cornets  of  short 
period  oiigbt  therefore  to  be  found,  for  the  most  part,  in  tlie 
vicinity  of  the  orbite  of  the  major  planets.  The  actaal  distances 
of  thèse  aphelia  are  as  foUows  : — 

I.  Cornets  ivhose   Aphelion   Dii'tances   are   nearhj  cqnnl   to  5*20,  the 

Radius  <tf  Ji'piter*s  Orhit. 


Cornets.  Aph.  Divt. 

1.  Encke's    409 

2.  1819  IV 4-81 

3.  DoVico'a 502 

4.  Pigott'8  (1783)  5-28 

5.  1867  II 5-29 

6.  1743  1 6-32 


Cornets.  Aph.  Dist. 

7.  17GG  II 5-47 

8.  1819  III 5-55 

9.  Brorsen's  5*64 

10.  D'Arrest'B 575 

11.  Faye's    593 

12.  Biela*s   619 


II.  Cornets  xcJwsc  ÂphcUon  Dist<r,:ccs  are  ncnrhj  cqi'.al   to  9*54,  tlie 

Radîvs  of  Sotuni's  Orhit. 
Cornets.  Aph.  Dist. 

1.  Peters'  (1846  VI.) 9*45 

2.  Tuttle'a  (1858  I.)  1042 

m.  Cornets  luhose  Aplielion  Distances  (vrc  ncarly  equal  to  19*18,  tJie 

Radius  of  UraiiHs's  Orhit, 
Cornets.  Aph.  Dist. 

1.  18G7  1 19-28 

2.  Nov.  Meteora 19-66 

3.  1866  1 19-92 

rV.  Cornets  ichose  Aphelion  Visfanees  are  nearly  equal  to  30*04,  thê 

Raxlius  of  NeiJtnne's  Orbit, 
Cornets.  Apb.Dist. 

1.  Weatphars  (1852  IV.)  31-97 

2.  Pon8'B(1812) 33-41 

3.  Olbers's  (1815)  3405 

4.  DeVico's  (1846  IV.) 34-35 

5.  Brorsen's  (1847  V.)  35-07 

6.  Halley's 3537 

The  coincidences  hère  pointed  ont  (some  of  which  bave  been 
noticed  bj  others)  appear,  theu,  to  be  necessarj  conséquences 
of  the  motion  of  the  solar  System  through  spaces  occapied  by 
meteoric  nebulœ.  Hence  the  obserred  facts  receive  an  obvions 
explanation. 

In  regard  to  cornets  of  long  period  we  hâve  only  to  remark 
that,  for  anything  we  know  to  the  contrary,  there  may  be  causes 
of  perturbation  far  exterior  to  the  orbit  of  Neptune. 

3.  From  what  we  observe  in  regard  to  the  larger  bodies  of 
the  universe — a  clustering  tendency  being  everywhere  appa- 
rent— it  seems  highly  improbable  that  cometic  and  meteoric 
matter  should  be  uniformly  diffused  thronghont  space.  We 
would  ezpect,  on  the  contrary,  to  find  it  collected  in  cosmical 
douds,  similar  to  the  visible  nebolsa.  Kow,  this,  in  fact,  is 
precisely  what  bas  been  observed  in  regard  botb  to  comets  and 
meteors.  In  150  years,  from  1600  to  1750,  16  comets  were 
visible  to  the  naked  eye  ;^  of  which  8  appeared  in  the  25  yoars 
from  1664  to  1689.  Again,  during  60  years,  from  1750  to  1810, 
only  5  comets  were  visible  to  the  naked  eye,  while  in  the  next 
50  years  there  were  double  that  nnmber.  The  probable  cause 
of  such  variations  is  sufficiently  obvions.  As  the  son  in  bis 
progressive  motion  approaches  a  cometary  gronp,  the  latter 
must,  by  reason  of  bis  attraction,  move  toward  the  centre  of 
onr  System,  the  nearer  members  with  greater  velocity  than  the 
more  remote.  Those  of  the  same  cluster  would  enter  the  solar 
domain  at  periods  not  very  distant  from  each  other  ;  the  forms 
of  their  orbits  depending  upon  their  original  relative  positions 
with  référence  to  the  snn's  course,  and  also  on  planetary  per- 
turbation.    It  is  évident  also  that  the  passage  of  the  solar 


1  Be«  HumboIdt'B  Como»,  roi.  ît.  p.  538.    The  writer  eslled  attention  to  tlit 
Tariation  a«  long  tinoe  as  1861  • 


System  through  a  région  of  spaoe  comparatively  destitute  of 
cometic  clusters  would  be  indicated  by  a  corre8i>onding  paucity 
of  comets.  By  the  examina tion,  moreover,  of  any  complète 
table  of  falling  stars  we  shall  find  a  still  more  marked  variation 
in  the  frequency  of  meteoric  showers. 

Frevious  to  1833,  the  periodicity  of  shooting  stars  had  not 
been  suspeoted.  Hence  Ûie  showers  seen  up  to  that  date 
were  observed  accidentaUy.  Since  the  great  display  of  that 
year,  however,  they  bave  been  regnlarly  loohed  for,  especiallj 
at  the  November  and  August  epochs.  Consequently  the 
numbers  recently  observed  cannot  properly  be  compared  with 
those  of  former  periods.  Now,  aceording  to  the  Catalogue  of 
Quetelet,  244  meteoric  showers  were  observed  from  the  Christian 
era  to  1833.    Thèse  were  distribnted  as  follows  : — 


Centuries. 

Oto  100 

100  to  200 

200  to  300  .  . . 

Ko.of 
Showen. 

5 

0 

3 

1 

1 

20 

1 

14 

37 

31 

C«ntoriM. 

1000  to  1100  

1100  to  1200  

1200  to  1300  

Ko.of 
aiiowon. 

22 

12 

3 

300  to  400 

1300  to  1400  

4 

400  to  500  .  . 

1400  to  1500  

4 

500  to  600 

1500  to  1600  

7 

600  to  700 

1600  to  1700  

7 

700  to  800 

800  to  900 

900  to  1000 

1700  to  1800  

1800  to  1838  

24 

48 

A  remarkable  secular  variation  in  the  number  of  showers  ia 
obvions  from  tbe  foregoing  table.  During  the  five  centuries 
from  700  to  1200, 116  display  s  are  recorded;  while  in  the  five 
succeeding,  from  1200  to  1700,  the  number  is  only  25.  It  will 
also  be  observed  that  another  period  of  abundanœ  eommenced 
with  the  eighteenth  century.  A  catalogue  of  meteoric  stone- 
falls  indicates  also  a  corresponding  increase  in  the  number  of 
aërolites,  which  cannot  be  whoUy  aocounted  for  by  the  increased 
number  of  observers.  Now,  there  are  two  obvions  methods  by 
which  thèse  variations  may  be  explained.  Either  (1)  the  orbits 
of  the  meteoric  rings  which  intersect  the  earth's  path  were  so 
changed  by  perturbation  towards  the  close  of  the  twelfth  cen> 
tury  as  to  prevent  the  appulse  of  the  meteoric  gronps  with  the 
earth's  atmospbere  ;  or  (2),  the  nebolous  matter  is  very  un- 
equally  dififused  through  the  sidereal  spaces.  That  the  former 
has  not  been  the  principal  cause  is  rendered  extremely  probable 
by  the  fact  that  the  number  of  epochs  of  periodical  showers 
was  no  greater  during  the  cycle  of  abundance  than  in  that  of 
paucity.  We  conclnde,  therefore,  that  during  the  interval 
from  700  to  1200  the  solar  System  was  passing  through,  or  near, 
a  meteoric  cloud  of  very  great  extent  ;  that  from  1200  to  17(X> 
it  was  traversing  a  région  comparatively  destitute  of  sucb 
matter  ;  and  that  about  the  commencement  of  the  eighteenth 
century  it  again  entered  a  similar  nebula  of  unknown  estent. — 
Fajper  rcad  hefore  the  American  PMloaophicàl  Society,  Nov.  19, 
1869. 


ON  THE  TEMPERATUBB  AND  ANIMAL  LIFE  OF 

THE  DEEP  BEA. 

BT  WILLUM  B.   CARFENTEE,  H.n.,  F.B.S. 

In  Four  Pabts. — Pabt  I. 

|HE  présent  discourse  embodies  the  most  important 
gênerai  results  obtained  by  the  exploration  of  the 
deep  sea  in  the  neighbourhood  of  the  British  Isles, 
carried  on  during  the  summer  of  1869  in  HJi.  sor- 
veying-vessel  Porcupine,  with  the  view  of  oompleting  and 
extending  the  inquiries  eommenced  xn  the  LiglUning  expédition 
of  1868,  of  which  an  account  was  given  by  the  speaker  at  the 
Friday  evening  meeting  of  the  Boyal  Institution  of  April  9, 1869.* 
The  expédition  of  the  Porcupine  was  divided  into  three 
omises.  The  first  of  thèse,  whidi  was  placed  nnder  the  aden- 
tific  charge  of  Mr.  J.  Gwyn  Jeffreys,  F.B.S.9  aooompanied  by  Mr. 
William  L.  Carpenter  as  chemical  assistant,  eommenced  from 

1  Procêêdingi  tf  the  Xc^àl  ItutiMion,  vol.  t.  p.  6(8,  sud  Bcibittifio  OïlVZOS  , 
TOl.  i.  p.  160. 
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Oalwaj  near  the  end  of  May,  and  oonoladed  at  Belfast  at  tbe 
beg^ning  of  July.  It  was  direcied  in  tbe  first  instance  to  the 
Bonth-west,  then  to  the  west,  and  finally  to  the  north-west  as 
far  as  the  Bockall  Bank.  The  greatest  depth  at  which  tem- 
perature-sonnding  and  dredging  were  carried  on  in  this  cmîse 
was  1,476  fathoms  ;  and  thèse  opérations,  throngh  the  excellent 
«qnipment  of  the  Porcupîne  and  the  skill  of  her  commander, 
Captain  Calver,  were  so  snccessfally  performed  that  it  was  con- 
fidently  anticipated  that  still  greater  depths  might  be  reached 
with  an  eqnally  satisfactory  resalt. 

The  second  cruise,  which  was  nnder  the  soientific  charge  of 
ProfesBor  Wyville  Thomson,  F.B.S.,  with  Mr.  Hanter  as 
chemical  assistant,  was  conseqnently  directed  to  the  nearest 
point  at  which  a  depth  of  2,500  fathoms  was  known  to  exist, 
viz.,  the  northem  eztremity  of  the  Bay  of  Biscay,  aboat  250 
miles  to  the  west  of  Usbant.  In  this  crnise  temperature-sonnd- 
ing  and  dredging  were  carried  down  to  the  extraordinary  depth 
of  2,345  fathoms,  or  nearly  tkree  mUea — a  depth  nearly  eqnal 
to  the  height  of  Mont  Blanc,  and  exceeding  by  more  than  500 
fathoms  that  from  which  the  Atlantic  cable  was  recovered. 
This  sea-bed,  on  which  the  pressure  of  the  superincnmbent 
water  is  nearly  three  tons  for  every  square  inch,  was  foand  to 
support  an  abundance  of  animal  life,  about  1^  cwt.  of  "Atlantic 
mud,"  chiefly  consisting  of  Globigerinsa,  having  been  brought 
ap  in  the  dredge,  together  with  varions  types  of  higher  ani- 
mais, Echinoderms,  Annelids,  Orustaceans,  and  Mollusks; 
among  them  a  new  Crinoid — referrible,  like  the  Bhizocrinus, 
whose  discovery  by  M.  Sars,  jnn.,  had  been  the  startîng-point 
of  the  présent  inqniry — to  the  Apiocrinite  type  which  âourished 
4aring  the  Oolitic  period. 

The  third  cruise  was  under  the  scientific  charge  of  the 
«peaker,  with  Mr.  P.  H.  Carpenter  as  chemical  assistant  ;  but 
he  had  the  great  advantage  of  being  accompanied  by  his  col- 
league  Professer  Wyville  Thomson,  who,  as  in  the  LigJUning 
expédition,  took  the  entire  superintendence  of  the  dredging 
opérations.  The  object  of  this  cruise,  which  commenced  in 
the  middle  of  August  and  terminated  in  the  middle  of  Septem- 
ber,  was  a  more  thorough  exploration  of  the  area  between  the 
North  of  Scotland  and  the  Faroe  Islands,  which  had  been 
found  in  the  lÀghtning  expédition  to  afford  results  of  peculiar 
interest  in  regard  alike  to  the  inequality  of  température  and 
to  the  distribution  of  animal  life  on  the  sea-bed,  which  hère 
ranges  between  the  comparatively  shallow  depths  of  from  350 
to  650  fathoms — ^the  last-named  being  the  greatest  depth  to 
which  dredging  had  been  carried  in  1868. 

The  weather  during  nearly  the  whole  of  the  Forcupiiie  ex- 
pédition was  as  favourable  to  its  work  as  during  the  greater 
part  of  the  lAghtnmg  expédition  it  had  been  unfavoarable,  and 
the  results  obtained  not  only  far  exceeded  the  most  sanguine 
expeetations  of  those  who  promoted  it,  but  may  be  said  with* 
ont  exaggeration  to  be  such  as  no  prerious  scientific  exploration 
of  so  limited  an  extent  and  duration  is  known  to  bave  yielded. 

The  results  of  the  tempei'ature'sowndings  will  be  first  stated, 
with  their  boaring  on  the  doctrines  advanced  in  the  former 
discourse  as  probable  inferences  from  the  observations  made 
during  the  Lighining  expédition.  Thèse  observations  indicated 
that  two  very  différent  sub-marine  dimates  exist  in  tbe  deep 
channel  which  lies  E.N.S.  and  W.S.W.  between  the  north  of 
Scotland  and  the  Faroe  banks,  a  minimum  température  of  32° 
having  been  registered  in  some  parts  of  this  channel,  whilst  in 
oiher  parts  of  it,  at  the  like  depths  and  with  the  same  surface 
température  (never  varying  much  from  52°),  the  minimum  tem- 
pérature registered  was  never  lower  than  46°,  thus  showing  a 
différence  of  14°.  It  could  not  be  positively  asserted  that  thèse 
minima  are  the  &o^m-temperatures  of  the  areas  in  which  they 
respectively  oceur  ;  but  it  was  argued  that  they  must  almost 
neceesarily  be  so — first,  because  it  is  higbly  improbable  that 
sea-water  at  32°  should  overlie  water  at  any  higher  tempéra- 
ture which  ia  specifically  lighter  than  itself,  unless  the  two 
strata  bave  a  motion  in  opposite  directions  sufficiently  rapid 
to  be  recognizable  ;  and  second,  because  the  nature  of  tbe 


animal  life  found  on  tbe  bottom  of  the  cold  area,  which  consista 
of  quartzose  sand,  including  volcanic  particles,  <  xhibited  a 
marked  correspondence  with  its  presamed  réduction  of  tem- 
pérature, whilst  tbe  sea-bed  of  tbe  warm  area  is  essentially 
composed  of  Globigerina  mud,  and  tbe  animal  life  which  it 
supports  is  characteristic  of  tbe  warmer  temperate  seas. 

This  conclusion,  it  is  obvious,  would  not  be  invalidated  by 
any  error  arising  from  the  effect  of  pressure  on  the  bnlbs  of  the 
thermometers  ;  since,  althongh  the  actuoil  minima  might  be,  as 
was  then  surmised;  from  2°  to  4°  below  the  recorded  mi^iimaf 
the  différence  between  températures  taken  at  tbe  same,  or  nearly 
the  same  depths,  would  remain  unaffected. 

The  existence  in  the  cold  area  of  a  minimum  température  of 
32°,  with  a  fauna  essentially  boréal,  could  not,  it  was  argued, 
be  accounted  for  in  any  other  way  than  by  the  supposition  of 
an  under-current  of  polar  water  coming  down  from  the  north 
or  north-east;  whilst,  conversely,  the  existence  in  the  warm 
area  of  a  minimum  température  of  46°,  extending  to  500  or  600 
fathoms'  depth,  in  the  latitude  of  60°  (being  at  least  8°  above 
its  isotbcrm),  together  with  the  warmer-t«mperate  character  of 
its  fauna,  seemed  equally  indicative  of  a  fiow  of  equatorial 
waters  from  the  south  or  sonth-west. 

It  was  further  urged  that  if  the  existence  of  two  such  dif- 
férent submarine  climates  in  close  proximity  can  only  be  accounted 
for  on.  the  hypothesis  of  an  Arctic  stream  and  an  equatorial 
stream  running  side  by  aide  (the  latter  also  spreading  over  the 
former  in  conséquence  of  its  lower  spécifie  gravity),  thèse 
streams  are  to  be  regarded  (like  the  Gulf  Stream)  as  particular 
cases  of  a  great  gênerai  oceanic  circulation,  which  is  continually 
bringing  the  water  cooled  down  in  the  polar  régions  into  the 
deepest  parts  of  tbe  equatorial  ocean-bâsins,  whilst  tbe  water 
heated  in  the  equatorial  régions  moves  towards  tbe  pôles  on  or 
near  the  surface.  Such  a  circulation  was  long  since  pointed 
out  to  be  as  much  a  pbysical  necessity  as  that  interchange  of 
air  between  the  equatorial  and  polar  riions,  which  bas  so 
large  a  share  in  the  production  of  winds  ;  but  whilst  pbysical 
geographers  remained  under  the  dominant  idea  that  the  tem- 
pérature of  the  Deep  Sea  is  everywhere  39°,  they  could  not 
fully  recognize  its  importance. 

Thèse  doctrines  bave  been  fully  tested  by  the  very  numerous 
and  careful  temperature-soundings  token  in  tbe  Porcupine 
expédition  ;  and  tbe  resuit  bas  beeu  not  merely  to  confirm  them 
in  every  particular — so  that  they  may  now  take  rank  as  esta- 
blisbed  facts, — bat  also  to  show  that  a  température  2  2°  below  tlie 
freezing  point  of  fresh  water  may  prevail  over  the  sea-bed  in  a 
région  far  remùved  from  tbe  polar,  and  that  even  this  extrême 
réduction,  is  by  no  raeans  antagonistic  to  the  existence  of  animal 
life  in  great  variety  and  abundance. 

Ail  the  temperature-soundings  of  tbe  Porcupine  expédition 
were  taken  with  thermometers  protected  from  tbe  effects  of 
pressure  by  tbe  inclosure  of  the  bulb  of  each  instrument  iu  an 
onter  bulb,  sealed  round  the  neck  of  the  tube;  about  three- 
fourths  of  the  intervening  space  being  filled  with  spirit,  but  a 
small  vacnity  being  left,  by  which  any  réduction  in  the  capacity 
of  the  outer  bulb  is  prevented  from  communicating  pressure  to 
the  inner.  This  plan  of  construction,  which  was  suggested  by 
Professer  W.  A.  Miller,  bas  been  so  sacoessfully  carried  into 
practice  by  Mr.  CaseUa,  that  thermometers  thus  protected  baye 
been  subjected  to  a  pressure  of  three  tons  on  the  square  tnch,  in 
a  testing  machine  devised  for  the  purpose,  without  undergoing 
more  than  a  very  sligbt  élévation,  of  which  a  part,  at  least,  is 
attributable  to  the  beat  giveu  out  by  the  compression  of  the 
water  in  which  they  were  immersed  ;  whilst  the  very  best  ther- 
mometers of  tbe  ordinary  construction  were  affected  by  the  same 
pressure  to  the  extent  of  8°  or  10°,  tbe  élévation  in  some  instru- 
ments reaching  as  much  as  50°  or  60°.^    Two  of  thèse  protected 

*  See  Frofeaaor  W.  A.  Miller'»  "  Kola  apon  »  Seir-EemUrioR  Thennometar, 
adftpted  to  Deep* 8m  Sooiuliogs/'  in  Proeetdiugt  of  the  JtoyeU  Sœieég,  Jnae  17, 
1800,  and  Boxamno  Onviov,  toL  ii.  p.  116.^The  tama  prineipla  had  baea 
praTioiialy  appliad  ia  tharmomaten  ooMtractad  nnder  the  diraotion  of  Admirai 
FitzroT  ;  the  ipaca  between  the  two  bnlbs,  bowerer,  beiog  oocapied  with  mercni]^ 
inttead  of  spint.  Owing,  howeTer,  to  some  imperfection  in  their  eonttmotiOD,  thetr 
performance  waa  not  satiafaotory,  and  thej  were  fonnd  tary  liabla  to  fraotnre. 
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Miller-Casella  tberxnometcrs  were  used  în  eaob  obsenratiou  ;  and 
thej  always  agreed  within  a  fraction  of  a  degree.  The  same 
pair  was  nsed  throngbont  tbe  expédition  ;  and  notwithBtanding 
that  tbey  wore  nsed  for  166  separate  observations,  in  whioh  tbej 
travelled  np  and  down  nearlj  100  miles,  tbey  came  back  in 
perfectly  good  order — a  resnlt  mainly  due  to  tbe  care  witb  wbicb 
tbej  were  bandled  by  Captain  Oalver.  It  may  be  affirmed 
witb  great  confidence  that  tbe  temperatnres  wbicb  tbey  indi- 
cated  were  correct  within  1°  Fabr.  ;  an  approximation  qnite 
near  enoagbfortbe  scientific  reqniremeuts  of  tbe  case. — Lecture 
delivered  before  the  Royal  Institution. 


PROPAGATING  THE  LARCH  FROM  SBED. 

DY  D.   C.   SCOPIELD,  ELGIN,   ILLINOIS,  U.S. 

IWO  promincnt  difficnlties  are  enconntered  in  tbis 
conntry  wbicb,  I  believe,  are  nnknown  in  Europe  ; 
tbe  bot  rays  of  tbe  snn  baving  tbe  double  tendency 
to  Bcald  or  beat  the  soil,  sp  that  it  causes  tbe  plant 
to  die  at  tbe  collar,  or,  as  tbe  phrase  bas  it,  "  damp  oflP,"  as 
well  as  to  scorcb  the  tender  plant  as  it  émerges  from  the  earth. 
Thèse  are  overcome  first  by  selecting  a  ligbt,  sandy,  dry, 
tbongb  ricb  soil,  for  tbe  seed-bed  ;  and,  secondly,  by  a  partial 
sbading  the  first  season,  wbicb  may  be  best  done  by  nailing 
strips  of  latb  1  incb  apart,  and  placing  them,  1  foot  in  heigbt, 
over  the  seed-bed,  so  as  to  partially  obstruct  the  rays  of  tbe 
sun.  Any  otber  material  that  will  render  tbe  same  amonnt  of 
sbade  will  answer. 

Tbe  soil  where  tbe  seed  is  to  be  sown  sbould  be  as  clean 
from  weed-seed  as  possible.  The  nsual  titne  of  sowing  onion 
seed,  or  from  middie  of  April  till  Ist  of  May,  is  tbe  time  to 
sow  larcb.  It  may  be  sown  in  drills,  4  or  6  inches  apart,  or 
broadcast,  and  covered  jost  enougb  to  retain  moisture  nntil  it 
germinates.  It  may  be  sown  as  onion  or  otber  seed,  witbout 
préparation.  Clean  culture  is  indispensable.  Tbe  sbading 
may  be  dispensed  witb  after  the  first  season.  The  seedlings 
sbould  be  transplan ted  either  at  one  or  two  years  old  from  tbe 
seed-bed.  This  sbould  be  done,  as  soon  as  the  weather  and 
soil  will  permit,  in  tbe  spring,  in  a  similar  soil  to  that  in  wbicb 
tbey  were  grown,  and  better  at  one  year  old  than  two.  Trans- 
plant in  beds,  in  rows  6  inches  apart  and  4  inches  in  the  row, 
and  sbade  as  directed  for  tbe  seed-bed.  The  roots  sbould  be 
kept  from  tbe  atmosphère  as  much  as  possible  in  transplanting. 
Witb  good  seed  a  satisfactory  success  will  be  realized.  This 
metbod  will  apply  witb  equal  success  in  propagating  any 
variety  of  hardy  evergreens. — Tïie  Farmer, 


An  Antidote  to  Chloral. — M.  Liebreioh,  of  Berlin,  after  having 
fltndied  and  made  known  tbe  physiological  properties  of  hydrate  of 
obloral,  bas  direoted  bis  attention  to  the  obtainment  of  a  remedy 
whioh  may  ooonteraot  the  banefol  effeots  of  the  substance.  This 
antidote  he  asserts  to  be  strychnia.  The  resnlts  of  M.  liebreloh's 
novel  ressarobes  were  laid  before  the  Frencb  Aoademy  of  Sciences  a 
few  days  ago,  by  Frofessor  Wurtz,  of  the  Paris  Faoulty.  M.  Wnrtz 
stated  that  the  attention  of  the  Berlin  expérimenter  had  been  drawn 
to  strychnia  by  the  observation  of  a  case  of  trismas,  which,  after 
haying  persisted  eight  days,  was  immediately  cured  on  the  employ- 
ment  of  obloral.  This  led  him  to  prodnoe,  artificially,  the  phenomona 
of  tétanos  in  animais  by  the  administration  of  stryohnia,  in  order  to 
stndy  the  efféota  of  chloral  on  this  artificial  condition.  He  then 
obaerred  that  obloral  diminished  the  effects  of  stryohnia,  prbvided  it 
were  exhibited  yery  soon  after  the  administration  of  the  alkaloid. 
Another  important  resuit  was  obtained  when  M.  Liebreioh,  puraaing 
hia  researohes,  diaoovered  the  effect  of  strychnine  on  animais  poiaoned 
by  large  doses  of  obloral.  He  then  made  ont  that  strychnia,  adminis- 
tered  after  a  too  hoaTry  doae  of  ohloràl,  ahortens  and  deatroya  the 
effeots  of  thia  anbstance,  yet  wlthont  prodaoing  the  injarioos  action 
which  it  exhibita  in  ordinary  cases.  Tfaerefore,  M.  Liebreioh  propoaes 
to  employ  injections  of  nitrate  of  strychnia  aa  an  antidote  in  cases 
where  accidents  bare  occarred  throngh  an  overdoae  of  chloral  or 
chloroform. — Lancet. 


REVIEWS  OF  BOOKS. 


CaaselVa  Booh  of  Birds,  Translated  and  Adapted  from  tbe 
Text  of  the  eminent  German  Naturalist,  Dr.  Bbehm,  by 
TuGMAS  Bymeb  Jones,  F.B.S.,  Profeesor  of  Natural  History 
in  King's  Collège,  London.  Parts  I.,  II.,  and  III.  London  : 
Cassell.     1870. 

MESSBS.  CASSELL  bave  from  time  to  time  done  much 
good  service  to  the  cause  of  éducation  by  tbe  publication 
of  cheap  scientific  works,  wbicb  placed  ail  departments  of 
science  within  reacb  of  even  tbe  least  wealtby  of  tbe  artisan 
classes.  Their  Popular  Educaior  was  a  work  to  wbicb  wc 
doubt  not  science  is  indebted  for  many  an  ardent  and  distin- 
gnisbed  student  ;  and,  tbongb  some  of  their  otber  publications 
bave  not  had  eo  bigh  a  status  as  we  conld  bave  desired,  tbey 
bavenevertbeless  been  usefnl.  In  tbe  fine  work  on  birds  which 
tbey  bave  employ ed  Professor  Bymer  Jones  to  "  adapt  "  from 
tbe  G-erman  of  Brebm,  we  find  a  book  so  obeap  that  ail  may 
possess  it,  and  yet  so  excellent  a  popular  treatise  that  we  know 
of  noue  that  can  be  compared  witb  it.  It  is  of  tbe  largest 
8vo  size,  is  printed  in  clear  type  on  excellent  paper,  and, 
besides  containing  a  multitude  of  capital  woodcuts  and  page 
engravings,  eacb  part  is  furnisbed  witb  a  beautifnlly-coloured 
illustration  of  tbe  type  of  bird  to  tbe  description  of  wbicb  the 
part  is  devoted.  Indeed,  it  is  only  fair  to  say  that  this  single 
illustration,  often  involving  tbe  use  of  six  or  more  différent 
colours,  is  really  wortb  tbe  money  paid  for  tbe  "  part." 

In  speaking  critically  of  tbe  text  of  tbe  work,  it  is  essential 
to  remember  that  this  book  is  intended  for  tbe  people  and  not 
for  tbe  scientific  naturalist  ;  its  object  is  rather  to  cultivate  in 
tbe  minds  of  the  masses  a  taste  for  ornitbology  and  a  knowledge 
of  tbe  leading  facts  in  tbis  branch  of  science,  than  to  convey  a 
philosophie  survey  of  tbe  relations  of  birds  to  otber  vertebrates 
or  to  eacb  otber.  Indeed,  were  it  attempted  to  give  the  work 
any  bigher  cbaracter  than  tbis,  it  would  bave  been  necessary 
to  bave  laid  ont  qnite  a  différent  plan  to  that  pursued  by  tbe 
enterx)rîsing  publisbers,  and  Professor  Jones  would  bave  been 
compelled  to  res train  that  bappy  mode  of  popularization  of 
wbicb  be  is  so  perfect  a  master.  If  we  were  to  take  any  otber 
view  of  tbe  matter  we  sbould  be  compelled  to  relentlessly  es- 
punge  tbe  wbole  of  tbe  editorial  introduction. 

Professor  Jones,  before  entering  on  tbe  description  of  tbe 
featbered  tribes,  to  the  stndy  of  which  Brebm  gave  up  bis  life, 
gives  an  ontline  of  tbe  construction  of  tbe  body  of  tbe  bird 
and  of  tbe  gênerai  pbysiology  of  tbe  group.  This,  so  far  as 
it  concems  any  work  done  of  late  years,  might  bave  been 
written  a  quarter  of  a  centnry  since,  and  tbongb  it  is  not  inac- 
curate,  it  is,  even  for  a  popular  sketch,  not  qnite  so  full  as  we 
conld  bave  wisbed.  That  it  is  obarmingly  written  those  wbo 
know  any  of  Mr.  Jones's  works  will  not  doubt  for  a  moment  ; 
tbe  style  is  fascinating,  and  is  well  caloulated  to  attract  readers 
to  tbe  work.  But  we  think  that  a  few  of  tbe  more  important 
récent  generalizations  migbt  bave  been  tbrown  in  witb  advan* 
tage,  and  as  tbe  work  is  yet  far  from  its  conclusion,  we  would 
propose  that  the  last  "  part  ''  sbould  include  a  supplementary 
cbapter,  in  wbicb  thé  relations  of  birds  to  reptiles  might  be 
illustrated  by  tbe  remarkable  facts  in  palseontology  which  bave 
of  late  years  come  to  light.  A  few  restorations  of  Iguanodon^ 
Gomsognaihus,  and  ArcluBopteryx,  would  greatly  enbanoe  tba 
value  of  this  fine  work. 

We  think  tbat  Professor  Jones  greatly  over-estimates  the 
importance  of  hollow  bones  as  one  of  the  conditions  of  flight  in 
birds,  and  tbat  in  treating  of  the  air*cavities  in  bone,  &c.,  as  of 
use  to  tbe  bird  in  singing  prolonged  notes,  he  is  speaking  rather 
on  à  priori  grounds  than  from  actnal  experîment.  So  far  as  we 
can  see,  the  air  contained  in  the  bones  of  birds  conld  serve  no 
useful  purpose  whatever  in  tbe  ordinary  vocal  opérations,  and 
we  sbould  be  glad  to  know  on  what  principle  Professor  Jones 
tbinks  otherwise.    In  regard  to  tbe  other  parts  of  the  Intro- 


8CIENTIPIC    OPINION. 


287 


THE    DESERT    TRUMPETER    (BUCANETES   C.ITHOGENEUS). 


dqetioD  we  cm  onlf  saj  that  we  thînk  theœ  fuU  of  interest, 
and  tbat  the  abondant  ilIoBtratioiiB  Beire  to  make  the  editor'i 
remarks  mOBt  clear.  Not  the  leaat  nsefnl  part  u  that  which 
relates  to  tbe  terminologj  descriptive  of  the  aérerai  eitemal 
parta  of  tlie  bird.  This  is  aocompanied  hj  an  excellent  wood- 
cat,  in  which  eacli  part  ù  ko  dlstinctlj  iodicated  that  the 
youDg  ornithologist  eanuot  fail  to  nalce  himaelf  eaailj  and 
Bpeedil;  fomiliar  with  the  expreasioni  empIoTed  in  the  scîentific 
description  of  birds.  We  ahall  hope  to  reproduce  both  the 
accouDt  and  tbe  illoatration  in  an  earlj  namber. 

or  the  erstem  of  claasiEcation  paraaed  in  the  Book  ofBivdt 
ne  can  aa,j  bot  little,  from  the  cironmatance  that  no  acheme  is 
laid  down  in  the  Farta  whîch  bave  jet  reached  ns.  It  wonid 
sesm,  howerer,  that  a  pecoliar  and,  we  Bbonld  be  diapoaed  to 


think,  Tery  empîrical  method  of  diviaion  ia  about  to  be  parsued, 
if  we  maj  judge  from  tbe  openiug  gronp.  It  is  propoeed  to 
rejoot  tbe  more  eommoa  plana  of  arrangement  soch  aa  are 
familiar  to  ail  who  know  eren  elementar;  zoologj,  and  to 
follow  a  spécial  mode  of  gronping  whieb  in  the  Order  treated  of 
Sret  ia  foDnded  almoat  aolely  on  ttie  habita  of  tho  birds,  and 
hsDce  includea  families  whîch  were  before  nnited  under  one 
division.  The  firat  order,  tben,  and  that  to  wbich  the  Parts 
before  ne  are  conRaed,  ia  termed  EirDCLEATOREa,  or  Crackerp, 
becanae  tbe  bîrda  grooped  under  it  hâve  the  power  of  crackiog 
nnta  and  other  bard  aeeda  bj  virtae  of  a  pecnliar  conatruction 
of  tbe  beak.  Eiamples  of  tbe  order  are  afforded  hj  the  Far- 
rota,  CockatooB,  and  ail  that  well-known  familj,  and  in  addition, 
the  CroBBbilla  and  Ball&nchei.     We  oannot  approre  of  what 
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we  regard  as  a  very  heterogeneons  mode  of  gronping  birds,  and 
unless  in  the  future  Parts  of  this  work  a  scheme  more  in 
acoordance  with  ezisiing  views  is  adopted,  we  shall  hâve  reason 
to  be  disappointed  with  this  otherwise  fine  treatise. 

The  account  of  the  several  speciesof  parrots,  &c.,whiohi8given 
in  the  three  Parts  nnder  notice  is  excellent,  and  is  most 
agreeable  reading,  and  of  the  woodonts  scattered  through  the 
tezt  it  wonld  be  impossible  to  speak  too  highl/.  They  are 
wonderfal  spécimens  of  both  artist's  and  engraver's  skill.  We 
shall,  probably,  in  a  future  nnmber,  reprodace  others  of  them, 
but  for  the  présent  we  are  content  to  direct  our  readers'  atten- 
tion to  the  handsome  figure  of  the  Désert  Trumpeter  (see 
p.  287),  the  engraving  of  which  has  been  courteously  lent  by 
the  publishers. 

It  will  be  seen  that,  taking  them  ail  in  ail,  we  hâve  a 
very  high  opinion  of  the  three  first  Parts  of  Messrs.  Cassell's 
handsome  treatise  ;  but  it  yet  remains  to  be  seen  whether  the 
future  issues  will  tend  to  confirm  this  favonrable  impression. 
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CORRESPONDENCË. 


It  i»  diatinctiy  to  be  bone  in  mînd  that  w«  do  not,  by  iaserting  l«ttera,  convey 
anj  opinion  faTonrable  to  their  contents.  We  op«n  our  colomns  to  ail,  withoat 
leanine  to  any  ;  and  thvs  snpply  a  chani\pl  for  the  publication  of  opinioua  of 
ail  ahMes. 

No  notice  whaterer  will  be  taken  of  anonymoas  eommnnieationf. 

We  cannot  ondertake  to  retam  rcjeoted  eommamcatiooa» 


The  Annual  Atbbaos  of  Eabts^axes. 

Sir, — ^Will  either  you,  or  any  of  your  readera  who  may  hâve  acoess 
to  the  mémoire  read  before  the  Boyal  Academy  of  Belgium,  be  so 
good  as  to  inform  me  whether  there  was  any  notable  différence  be- 
tween  the  nnmber  of  earthquakes  of  1868,  aad  that  of  the  ayerage 
from  1843  to  1867,  as  recorded  by  M.  Peirey? 

If  this  information,  which  is  of  great  interest  to  me,  oannot  be 
supplied,  can  you  kindly  inform  me  whether  a  eopy  of  M.  Perrey's 
memoir  can  be  purehaeed  in  London  ?  Touza  respectf ully, 

P.  H.  G. 


[We  regret  that  the  information  required  hf  ma  correspondent  is 
not  yet  to  be  had.  The  memoir  of  M.  Perrey  ie  sot  yet  printed.  At 
the  nmetiwg  on  the  3rd  ult.,  it  wae  refenced  toaeommission  consisting 
of  MM.  Ad.  Qneidat  aad  Dopres.  It  wiJl  iH^pear  in  the  next  BuUeti», 
we  ihaS  «hn  te  h^mp  to  a»wer  "P.  H.  G.'s"  query.— Eo.  S.O.] 


SiK  William  Thomson  versus  Mb.  Mbhteath. 


beftna  ae 


SiB, — I  must  still  persist  in  maintaining  tihat  it  m  somewhat  unjast 
of   Mr.  Menteath  to  continue  his  headin^  **9te  William  Thomson 
versus  Gtoology,"  for  Shr  William  Thonaon's  woadiare — "Avowedly 
aad  explicitly  I  attacked  Uiti/or?iutarviiMSW,  huS  1  did,  not  attack 
geological  specuXabiam  in  gênerais*  (the  îtaHev  ave  miae)  ;  yet,  although 
it  is  hère  clearlj  ilated  that  only  certain  tfcwniTee  are  assailed,  the 
oootinued  headiag'  of  Mr.  Menteath's  lettev  if  lies  that  ail  geology  is 
opposed  to  hîa  opponent.    Mr.  Menteaiflt  oipa  Ikai  Sir  W.  Thomson 
**  attacto  the  whiâe  Talue  and  mettod  ef  gMi^giBid  reasoning,*'  but 
he  Bosi  alMw  âsAnitely  wh(U  tk»  trme  featagical  reasoning  reaUy  is 
B  anhe  ttia  aseestioii,  vid  1»  mat  prove  his  théories  to 
t»aanfiN«  thia  ia  to  aeeaa»  ilie  whola  question  in  dispute. 
I  aekad  Mr.  Msateath  ft»  frwe  Um  statenwnt  that  the  geolc^cal 
record  **may  nfaMBt  htt  aibAfair  fnipn^i^^  ol  the  history  of  the 
eactb."    fie  kwMife  dea»  ■»;  aai  tSths  bas  snâd  ia  that  he  helieves  it 
to  bejioM«lM^flBitelbMiw»of  seAAqraseûutit.  This  is  his  opinion, 
but,  unless  it  can  be  snpported  by  argument,  opinion  is  of  Httle 
weight,  and  such  a  statement  cannot  possibly  satisfy  any  one  :  it  is 
easy  to  make  assertions,  but  not  so  easy  to  prove  them.  If  the  reoord 
be  but  a  small  fragment  of  the  earth*s  history,  then  why  is  it  so 
perfectP    We  can  mark  a  time  when  (according   to  the  greatest 
authorities)  life  was  limited  to  but  a  few  forme,  and  trace  the  riee  of 
différent  classes   and  orders,  while  each  life^period  has  its  peculiar 
forme,  and  it  will  never  do  to  try  to  invalidate  the  testimony  of  the 
known  by  vague  CLSsumptions  of  the  unknown. 

Mr.  Menteath  olgects  to  any  limit  to  geological  time  beoauee  he 
'*  holds  that  not  the  slightest  reliable  proof  of  any  limit  has  been 
found."  But  this  again  ia  nothing  but  a  mère  statement  of  hia 
canton.  I  ha?e  shown  that  Professer  Phillips  has  fixed  such  a  limit  ; 
he  is  not  alone  in  thia,  and  the  Duke  of  Argyll,  speaking  of  geological 
time,  observes,  "  Its  periods  are  indeed  very  long,  but  the  beginning  of 
them  can  be  seen.  It  is  not  a  boundless  océan,  it  is  only  a  very  bzoad 
sea.  On  the  other  aide  of  it  there  rise  the  mountaina  of  a  lifelesa 
land.  Successive  créations  mark  tiie  distance  between  ne  and  them, 
and,  although  we  oannot  say  what  that  distance  is,  we  can  say  that 
it  is  a  finite  distanoe." — Primeval  3fan,  pp.  125,  126. 

As  to  the  form  of  the  earth,  I  could  name  most  eminent  geologists, 
who  hâve  said  that  it  took  this  form  owing  to  igneoua  fluidity.  Mr. 
Menteath  can  name  others  who  do  not  hold  to  this  ;  but  the  great  fact 
is  to  be  considered  by  ail,  and  when  I  am  tdld  that  "  to  the  ITni- 
formitarian,  no  explaûation  of  the  earth's  form  is  required,"  I  reply 
that  it  is  f alsely  put,  and  that  if  the  Unif  ormitarian  wiM  shut  hia  ejea 
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to  the  evidenoe  of  a  beginning,  and  refuse  to  admit  data  from  other 
Bciencea  his  tlieory  mast  be  a  very  weak  one.  What  can  bo  meant  by 
the  Uniformitaziana  knowing  "  no  reason  for  sapposing  that  tbe  sbape 
of  tbe  earth  was  primscvally  bungled  "  I  do  not  know,  nnless  it  be 
imagined  that  it  woald  be  bungled  unless  shaped  after  Mr.  Menteatb*8 
pecnliar  ideas. 

Ail  tbrough  his  notice  of  my  remarksi  Mr.  Menteath  lias  not 
aitempted  to  prove  one  single  statement  of  his,  and  he  can  neyer  expeot 
any  one  to  rely  on  his  eimple  assertions  in  questions  on  whioh  his 
oompeers  are  still  divided  in  their  opinions  ;  and  I  must  hold  that  he 
has  been  eqnally  superfioial  in  his  remarks  on  the  excellent  letter  of 
your  correspondent  **  B.  A."  True  it  is,  Mr.  Menteath  promises  that 
he  is  going  to  prove  the  tmth  of  Unif  ormitarianism,  and  it  is  high 
time  that  he  should  give  us  something  in  the  way  of  argwnienti  for  up 
to  this  time  we  hâve,  I  fear,  had  nothing  but  mère  évasions  of  diffi- 
onlties  without  solutions,  and  dogmatio  statements  of  opinion  instead 
of  definite  proof s.  But  Mr.  Menteath  is,  I  am  afraid,  a  little  too  harsh 
to  Sir  William  Thomson  in  the  manner  in  whioh  he  speaks  of  him  ;  thns, 
he  speaks  of  Sir  William  Thomson's  *'  meaningless  pedantry  "  (!!)  and 
of  his  **  presumptuouB  ignorance  "  (!)  ;  but  surely  a  controversialist 
should  be  more  temperate  than  this  ;  and  Mr.  Menteath  will  do  his 
cause  no  good  by  speàking  thus.  Again,  we  are  told  that  **  Uniformi- 
tarianism  is  a  necessary  principle  of  oommon  sensé,"  I  deny  it,  and 
I  shall  be  most  happy  to  see  how  Mr.  Menteath  will  prove  this  asser- 
tion, and  he  surely  cannot  mean  that  the  great  leaders  of  the  Catastro- 
phists,  who  are  among  the  very  first  of  geologists,  are  wanting  in 
oommon  sensé  !  Thus  it  is  that,  àll  throngh  his  letters,  Mr.  Menteath 
haa  spoken  as  if  TJniformitarianism  wero  really  a  settled  fact  and  not 
the  i>oint  in  dispute,  and  perhaps  after  ail  it  will  be  found  that  the 
opinions  of  Sir  W.  Thomson  are  not  so  vague  as  haa  been  supposed, 
for  the  geologist  has  to  do  with  any  objections,  from  whatever  science 
they  may  be  gathered,  and  to  give  them  an  eamest  and  thoughtf ul 
considération,  espeoiaÙy  when  they  corne  from  the  highest  of  scientific 
authorities.  A  Touno  Beginnbb. 


The  Supposed  Planet  Vulcan.— From  William  F.  Denninq. 

SiB, — ^It  may  interest  your  aatronomioal  readers  to  know  that 
another  systematio  aearch  for  the  suspected  new  planet  Vulcan  is  about 
to  be  oommenced  by  members  of  the  Observing  Aatronomicid  Sociei^. 
There  wUl  be  about  twenty-five  gentlemen  engaged  in  the  afEair,  many 
of  whom  aie  in  the  posacasion  of  veiy  powerful  taleacopes.  It  is  in- 
tended  to  keep  the  sun  oontinuaUy  nnder  observation  when  visible 
during  the  period  from  March  20  to  Apnl  10,  and  there  is  no  doubt 
that  the  search  will  be  oarried  on  satisf  aotorily ,  if  not  successf  ully.  The 
list  of  those  who  intend  taldng  part  in  the  observations  i&clndes  the 
names  of  Mesars.  W.  B.  Birt,  F.B.A.8.,  J.  Birmingham,  J.  G.  E.  Elger, 
Jno.  Wataon,  F.B.A.S.,  T.  P.  Barkas.  F.G.8.,  Geo.  J.  Walker,  J.  W. 
Backhonae,  A.  P.  Holden,  H.  W.  HoUia,  F.B.A.S.,  Bev.  James  Parkea, 
F.B.A.S.,  W.  J.  H.  Beeohoy,  F.B.A.S.,  Henry  Pratt,  Jamea  Cook,  and 
others.    I  will  duly  let  you  know  the  resuit. 

I  am,  dear  Sir,  truly  yours, 

William  F.  Denning,  Hon.  See.  Observing  Aatronomioal  Society. 

AMey-roady  Bristol^  Mardi  19. 


SoMS  Ebmarkablb  Cubative  Epfects  of  Electbicitt, 

SiB, ^I  believe  it  haa  long  been  an  eatabliahed  fact  that  oaaea  of 

obaiÔBate  neuralgia,  whioh  hâve  defied  ail  other  remédiée,  wiU  fre- 
quently  yield  to  the  application  of  electricity  ;  but  I  am  not  awaze 
that  ita  extrême  uBefulneaa  in  caaea  of  audden  accidenta,  and  in  thoae 
of  temporary  local  inflammation,  is  ao  well  known.  I  hâve  no  theoriea 
on  the  aubjeot  ;  mine  ia  merely  the  expérience  of  practioe,  and  I  leave 
it  to  wiser  heads  to  explain  the  matter  soientifically.  The  foUowing 
are  the  most  atriking  oaaea  that  hâve  come  under  my  notice  whQe 
uaing  Davis  A  Kidder's  Magneto-eleotrio  Machine  : — 

A  man'a  thumb  waa  crushed  edgewaya  in  a  door,  causing  intense 
pain  and  deatroying  the  power  of  bending  the  joint  ;  a  gentle  ouïrent 
waa  immediately  pasaed  through  it,  and  in  a  few  seconda  pain  omaed, 
and  the  patient  could  bend  hia  thumb  aa  oaual  ;  nor  did  the  pain  re- 
tom,  though  the  thumb  remained  black  for  three  months,  and  the  nail 

came  off  . 

A  groom  waa  kicked  on  the  shin  by  a  horae,  jost  aa  he  had  been 
ordered  to  oarry  hia  maater'a  bag  a  mile,  and  found  it  impoaaible  to 
walk,  ao  great  waa  the  pain  running  down  into  the  f oot.  The  négative 
pôle  waa  placed  above  the  wound,  the  poaitive  undemeath  the  foot, 
and  in  leaa  than  flvo  minutea  the  pain  waa  oonfined  to  the  aore  apot 
on  the  ahin.    The  man  walked  off  and  complained  no  more. 

A  lady,  thxown  ont  of  a  carnage,  broke  her  oollar-bone,  and  after  it 
waa  aet  aevere  pain  came  on,  whioh  waa  daily  relieved  by  the  applica- 
tion of  eleotridty. 

A  woman  of  fifty,  suffering  from  a  whitlow  of  the  worat  Idnd,  took 


morphia  in  order  to  procure  a  night's  rest  ;  but  the  aioknesa  induced 
prevented  her  repeating  the  dose  the  following  evening,  and  the 
machine  was  brought  into  use.  Ooe  pôle  was  applied  to  the  middie 
joint  below  tho  whitlow,  the  other  near  the  wrist,  when,  after  a  few 
minutea,  pain  ceaaed,  and  a  good  night's  aleep  waa  the  reault.  It 
had,  however,  to  be  eventually  opened  by  a  aurgeon,  who,  at  the 
patient' s  request,  administered  chloroform,  leaving  her  in  a  half-fainting 
state,  no  brandy  or  other  such  stimulant  being  allowed  in  order  to 
bring  her  round.  When  able  to  apeak  ahe  complained  that  ail  her  left 
side  was  still  tingliug  with  the  chloroform.  She  was  then  made  to 
hold  the  négative  pôle  in  the  left  hand  while  the  positive  was  placed 
under  her  left  foot,  when  two  minutes  auffîced  to  rouée  her  completely , 
and  she  got  up  and  walked  ont  of  the  room. 

A  stout  man  of  forty  suffered  every  winter  from  a  quinsy,  and  had 
ail  the  premonitory  symptoms  of  swelling,  choking,  &c.,  when  he  was 
induced  to  try  electricity.  His  feot  were  placed  in  abasin  of  hot  water, 
into  whioh  the  positive  pôle  or  right  handle  had  been  droppod,  the 
left  being  freely  applied  to  the  throat  in  every  direction,  so  that  the 
current  might  pass  throngh  the  inflamed  part.  Thia  was  donc  three 
evenings  running  for  about  five  minutes,  and  the  man  was  cured,  the 
quinsy  never  ooming  to  a  head,  althongh  it  had  never  been  stopped 
before. 

In  an  inflammatory  cold  and  cough,  with  diffioulty  of  breathing,  I 
hâve  myself  used  it  when  mustard  plasters  proved  useless.  The  posi- 
tive pôle  was  placed  between  the  shoulder-blades,  the  négative  moved 
about  below  the  collar-bone  till  the  tender  si>ot  was  found,  when  a 
gentle  current  kept  up  for  five  minutes  produced  ease  of  breathing, 
resulting  in  a  quiet  night. 

But  perhaps  the  cure  which  surprised  me  most  was  when  I  was  siok- 
ening  for  an  almost  universal  influenza.  For  three  days  and  nights  I 
had  been  unable  to  eat  or  sleep — ^headaohe,  shivering,  pains  in  the 
throat  and  right  side,  and  that  feelii\g  best  desoribed  as  being  "  ill  ail 
over  "  told  what  was  ooming.  I  determined  to  arreat  it  if  possible. 
Sitting  in  a  warm  hipbath  I  placed  the  right  pôle  in  the  water,  holding 
the  other  in  both  hands,  and  applying  it  to  throat  and  side  for  ten 
minutes,  when  a  génial  glow  warmed  the  hitherto  cold  extremities» 
and  deep  sleep  followed,  from  which  I  awoke  perfeotly  well. 

A.  B. 


The  Cause  of  the  Pebiodicitt  of  Solab-spots  Examined. — 

From  Andbew  Elvins. 

SiB, — So  Mr.  Procter  will  not  withdraw  his  protest.  Permit  me, 
then,  to  withdraw  the  objectionable  term  "  discovered,"  and  in  future 
let  the  sentence  read  as  above. 

I  am  glad  Mr.  Proctor  has  stated  one  objection  in  plain  terms  ;  and 
as  he  promises  others  if  this  is  met,  it  is  with  pleaanre  that  I  attempt 
to  uiswer  what  we  may  oaU  objection  No.  1. 

Mr.  Proctor  asks  •'  why  the  November  meteors  should  drop  into  the 
sun,"  and  he  asserta  that  the  earth  is  more  Ukely  to  do  so  than  the 
meteors. 

To  the  question  I  reply  :  The  meteors  could  not  f  ail  into  the  sun  if 
they  did  not  come  into  contact  with  other  bodies  ;  or  be  thrown  from 
the  old  into  new  orbite  by  the  attraction  of  larger  bodiea,  such  aa 
planets.  I  need  not  say  to  Mr.  Proctor,  that  when  a  small  body  paaaea 
near  a  larger  body  it  will  be  deflected  from  the  course  it  would  bave 
followed  but  for  their  mutual  attraction.  The  November  meteors 
must  Bometimes  pass  near  tho  outer  planets  Satum,  Jupiter,  and 
Mars  ;  more  frequently  near  the  Earth.  Many  fall  on  the  planets  in 
ail  probability,  and  certainly  we  get  many  of  them  as  our  visitors  ;  the 
largest  of  those  meteors  are  very  small  when  compared  with  the 
plimets,  and  must  be  so  powerfully  acted  on  by  those  migbty  bodiea 
that  we  need  not  wonder  why  they  leave  their  orbita  ;  v:e  might  he 
(Mnazed  if  they  dtd  not, 

The  fact  is,  the  orbits  of  meteors  must  be  frequently  ohanged  ;  and 
as  some  pass  very  near  the  planets,  some  further  from  them,  aome  will 
be  more  deflected  than  others  will.  Ho  single  orhit  can  jpossihly  repre- 
sent  the  path  of  the  cntire  group,  and,  out  of  the  millions  which  are 
thus  f orced  into  new  orbits,  we  risk  nothing  in  sayin?  that  some  may, 
nay,  mvsf,  fall  into  the  sun. 

In  thia  manner  Lexela'  oomet  waa  really  acted  on  by  Jupiter,  and 
sent  whirling  into  apaoe,  no  one  knowa  where  ;  and  ahould  the  earth 
paaa  near  a  body  aa  much  larger  than  itaeU ,  aa  the  earth  ia  larger  than 
the  largest  météorite,  it  would  be  aent  more  rapidly  than  we  oonld 
wiah,  to  a  région  whose  température  might  be  higher  than  would  be 
for  Mr.  Proctor' s  comfort  or  mine. 

Aa  we  pasa  near  no  auch  body,  we  need  not  be  alarmed  ;  but  the 
meteora  are  not  so  aafe.  If  I  understand  Ifr.  Proctor,  I  hâve  fairly 
answered  his  objection  :  will  he  kindly  give  us  No.  2  ? 

I  am,  Sir,  truly  youra, 

Feh.2S.  Andbew  Elyinb. 

P.S. — I  will  defer  my  third  paper  on  the  subject,  until  the  objectiona 
of  Mr.  P.  and  others  may  be  inoluded  and  examined.  A.  E. 
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SCIENTIFIC  SOCIETIES. 


SecietoriM  of  SoeietÎM  will  oblice  ni  hj  regolarly  forwArding  "Abttncta  ol 
ProceediogB  ;  "  and  thej  woola  do  mnch  to  «nhûiee  the  interMt  and  toecew 
of  their  meetinga  if  thej  wonld  enable  u  to  publiah  in  anticipation  "noticet 
of  papen  to  be  read."  _^___ 

BOYAL  SOCIETY. 

Thursday,  Kabch  17th. — Tbe  papera  read  were  npon  "  The  Law 
which  regnlateR  the  Magnitude  of  the  Areas  of  the  Four  Orifioes  of 
the  Heart/'  by  Dr.  Herbert  Davies  ;  and  **  On  the  Estimation  of 
Ammonia  in  Atmospherio  Air,"  by  Mr.  Horace  T.  Brown.  The  former 
waa  a  paper  of  very  considérable  length,  and  as  the  report  of  it  only 
reached  ns  late  last  evening,  we  are  obliged  to  defer  its  publication 
till  onr  next  issue. 


GEOLOGICAL  SOCIETY. 

Mabch  9th. — ^Warington  W.  Smyth,  Esq.,  F.B.S.,  vice-président,  in 
the  chair.  John  Alleyne  Bosworth,  Esq.,  of  Hamberston,  Leicester- 
shire;  Bobert  Erskine  Brown,  Esq.,  of  Wass,  Oswaldkirk,  York- 
shize  ;  Major  E.  H.  Sladen,  liadras  Staff  Corps,  Chorch-road,  Upper 
Norwood  ;  and  Henry  King  Spark,  Esq.,  Greenbank,  Darlington,  were 
elected  fellows  of  the  aociety. 

The  foUowing  conimanications  were  read  : — *'  On  the  Structure  of 
a  Fem-stem  from  tho  Lower  Eocene  of  Heme  Bay,  and  on  its  allies, 
reoent  and  fossil,"  by  W.  Carmthers,  Esq.,  F.L.S.,  F.G.S.— The 
author  described  I^C'  chazaoters  of  the  fossil-stem  of  a  fem  obtained 
by  George  Bowker,  Esq.,  F.G.S.,  from  the  beach  at  Heme  Bay,  and 
stated  that  in  its  structure  it  agreed  most  olosely  ¥dth  the  Uying 
Osmunda  regalis,  and  certainly  belonged  to  the  Osmundaceœ.  The 
broken  pétioles  show  a  single  crescentio  yasonlar  bundle.  The  section 
of  the  tme  stem  shows  a  white  parenchymatous  medulla,  a  narrow 
vascular  oylinder  interrupted  by  long  slender  meshes  from  which  the 
▼asoular  bundles  of  the  pétioles  spring,  and  a  parenchymatous  cortical 
layer.  The  author  described  the  arrangement  of  thèse  parts  in  détail, 
and  indioated  their  agreement  with  the  same  parts  in  Osmunda  regalis. 
He  did  not  Tenture  to  refer  the  fem,  to  which  this  stem  had  belonged, 
positively  to  the  genus  Osmunda,  but  preferred  desoribing  it  as  an 
Osmundites,  under  the  name  of  0.  Dowkeri,  The  spécimen  was  sili- 
cified,  and  tiie  author  stated  that  even  the  staroh-grains  oontained  in 
its  cdls  and  the  mycélium  of  a  parasitio  fungus  trayersing  some  of 
them  were  perfectly  represented.  Its  précise  origîn  was  nnknown  : 
it  was  said  to  be  probably  derived  from  the  London  clay,  or  from  the 
beds  immediately  below. 

JOiscussion, — Mr.  W.  W.  Smyth,  in  calling  on  those  présent  for  re- 
marks on  the  paper,  oommented  on  the  yery  remarkable  manner  in 
which  the  minntest  détails  of  the  original  plant  had  beoome  silicified. 

Mr.  Etheridge  mentioned  the  discorery  of  fossil  fem-stems  of  some- 
what  similar  oharaoter  at  Bromsgrove. 

Professer  Bamsay  suggested  the  possibility  of  the  fossil  having 
been  deriyed  from  a  bed  even  higher  than  the  Thanet  Sands.  He 
thought  the  rarity  of  such  délicate  structures  being  perfectly  pre- 
served  by  sUification  not  so  great  as  might  at  first  sight  appear,  for  in 
Antigua  and  elsewhere  vegetable  forme  had  been  oonverted  into  fiint  as 
oompletely  and  distinoUy. 

Mr.  Woodward  dted  the  hotsprings  in  the  island  of  St.  Michael  as 
converting  portions  of  yegetables  still  growing  into  flint.  He  had  heard 
of  the  endB  of  piles  being  conyerted  into  flint  in  the  oourse  of  thirty 
years,  but  had  not  yet  seen  them. 

Mr.  Jenkins  inquired  whether  the  Osmundœ  from  différent  forma- 
tions offer  any  évidence  of  the  dimate  under  which  they  lived.  He 
thought  that  where  vegetable  structures  were  perfectly  preserved  in 
flint,  the  process  of  silioifioation  had  gone  on  but  slowly  :  but  this  fell 
more  within  the  province  of  the  chemist  than  of  the  geologist. 

Mr.  Hulke  suggested  the  possibility  of  the  fem  having  contained  a 
certain  amount  of  silica  while  still  living. 

Professor  Morris  referred  the  fossil  to  the  Thanet  Sands.  He 
thought  that  the  silica  in  fossil  ooniferous  and  endogenona  wood 
varied  in  charaoter,  and  this  might  throw  some  light  on  the  process  of 
conversion.  He  considered  that  objecte  containing  phosphate  of  lime, 
and  those  containing  carbonate,  were  subject  to  différent  processes  of 
silicification. 

Mr.  Whitaker  was  strongly  of  opinion  that  the  fossil  had  been 
deriyed  from  quite  the  upper  part  of  the  Thanet  Sands. 

Professer  Duncan  called  attention  to  the  process  of  silicification  as 
ezhibited  by  the  Antiguan  corals,  in  which  one  highly-insoluble  minerai 
had  been  replaoed  by  aaother  almost  as  insoluble. 

Mr.  Carruthers,  in  reply,  did  not  think  that  anything  conld  be  pre- 
dicated  as  to  dimate  from  extinct  species  ;  if  this  were  attempted,  a 
similar  error  to  that  with  regard  to  the  dimate  under  which  the  fossil 
éléphants  were  supposed  to  hâve  lived,  might  be  repeated.  Existing 
Osmundaceœ  oontained  no  silica  in  their  structure.  The  peculiarity 
of  the  fossil  under  considération  was  the  préservation  of  the  contents 
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of  the  odls,  even  to  the  staxoh,  which  is  so  readOy  decomposed.  Tho 
diffioulty  of  accounting  for  the  replacement  of  soft  vegetable  matter 
by  hard  minerai  silica,  seemed  to  him  great. 

"  On  the  Oolites  of  Northamptonshire,"  by  Samud  Sharp,  Esq., 
F.G.S. — ^The  author  stated  that  his  ultimate  purpoee  was  to  describe 
severaUy  the  Oolitic  beds  ooourring  in  the  Northampton  district,  in  the 
more  northerly  parta  of  the  county,  and  in  the  neighbourhood  of 
Stamford  ;  to  exîiibit  f ossils  gathered  from  eaoh  loeality,  and  to  oor- 
rdate  the  several  séries,  and  thua  to  endavonr  to  establish  the  character 
aad  séquence  of  the  Oolites  of  this  Midland  district.  He  anticipated, 
however,  that  the  publication  by  the  Geological  Snrvey  of  their  mapa 
and  memoir  of  North  Northamptonshire  (the  work  of  Mr.  Judd)  would 
intervene,  aad  might  render  superfluous  the  oarzying  out  this  work  iu 
its  entirety  ;  but  in  the  mean  time  he  submitted  his  first  part,  "  Tho 
Oolites  of  Northampton  and  Neighbourhood." 

The  author  stated  that  there  were  four  areas  within  a  comparativdy 
small  space  in  which  the  whole  of  the  beds  occurring  in  each,  from  the 
Great  Oolite  down  to  the  Upper  Lias  (induaive),  were  accessible. 
Thèse  were  situated  at  or  about — 1.  Kingsthorpe  ;  2.  Northampton  ; 
3.  Duston  ;  4.  Blisworth.  The  Oolitic  beds  in  thèse  several  areas  were 
described  in  détail,  the  beds  of  the  Northampton  Sand  (as  compara- 
tivdy little  known)  being  those  to  which  the  greatest  interest  attached. 
Thèse  he  proposed  to  dass  in  three  divisions — ^the  "  Upper,"  the 
**  Middle,"  and  the  '*  Lower  "  Northampton  Sand. 

The  individnal  beds  of  the  several  localities  were  shown  to  vary 
considerably  ;  but  collectivdy  they  would  présent  the  f  oUowing  gênerai 
section,  the  maximum  thidmesees  being  given  in  feet  : — 

*A.  White  limestone,  disposed  in  beds  of  from  a  few 
inches  to  about  3  ft.  in  thickness,  much  fissured, 
and  vaiying  in  charaoter,  aad  containing  oharao- 
teristic  Great  Oolite  fossils  25 

B.  Blue  aad  grey  day,  dug  for  brick-making,  with 
a  ferraginona  band  at  base,  and  Great  Oolite 
fossils 15 

[Line  of  unoonformity.] 

^C.  White  or  grcy  sand,  more  or  less  cohérent,  and  with 
oocasional  ferruginous  stains,  sometimes  qnarried 
for  building^stone.    A  plant-bed  is  nsnally  found  in 

.  this  sand 12 

^D.  A  séries  of  vety  variable  beds,  oompoeed  sometines  of 
ferruginous  sandstone  in  thin  layers,  which  overlie 
calcareous  beds  containing  sheUy  sones,  fslse  bed- 
ding  being  fréquent.  Sometimes  the  whde  section 
consists  of  calcareous  rock  with  falae  beddiag,  some- 
times it  présenta  a  séries  of  beds  of  compact  fer- 
ruginous sandstone  with  no  fossils.  In  one  instance 
the  entire  section  consista  of  white  sand  aad  sand- 
stone, withnofossils 30 

Coarse  Oolitic  or  subcrystalline  limestone,  with  f oesils, 
overlying  a  calcareo-arenaoeous  slate,  like  CoUey- 
weston  Slate 4 

^E.  Beds  chiefly  consisting  of  Ironstone,  containing  Rhyn^ 
choneUa  variahilis  and  R,  eynocephald,  and  ^mtno- 

(^        nites  hifrons  a.t  itte  h&ae  35 

This  gênerai  section,  the  author  stated,  might  be  aooepted  as  a 
typical  section  of  a  considérable  portion  of  the  county  of  North- 
ampton. 

In  his  concluing  remarks  the  author  referred  to  the  great  limestone 
which  marked  the  country  about  Stamford,  and,  traversing  Bntland, 
attained  its  greatest  thickness  in  lincolnshire.  This  limestone  was 
proved  by  its  palaeontdogical  contents  to  be  Inferior  Oolite  ;  and  its 
place,  with  référence  to  the  beds  described  in  the  paper,  was  shown  to 
be  in  the  interval  (marking  the  line  of  unoonformity)  between  B  and 
C  of  the  gênerai  section.  It  thus  tended  to  confirm  the  statement  of 
the  author  that  the  Une  of  division  between  the  Ghreat  and  the  Inferior 
Oolite  in  the  neighbourhood  of  Northampton  oocuRod  at  that  point. 

The  paper  was  illustrated  hy  Ûie  exhibition  of  a  large  collection. of 
fossils  from  the  several  areas,  including  some  new  spedes,  prominent 
among  which  was  a  new  Starfish,  named,  in  compliment  to  the  author, 
SteUaster  Sharpii,  by  Dr.  Wright,  F.B.S.B.,  F.G.S.,  and  described  by 
him  in  a  note  appended  to  this  paper. 

Discussion, — Mr.  Smyth  oommented  on  the  great  value  of  careful 
observations  by  local  geologists,  such  as  those  brought  before  the 
sodety  by  Mr.  Sharp. 

Mr.  Etheridge  pointed  out  how  a  few  years  ago  it  was  supposed 
that  hardly  a  fossil  was  to  be  found  in  thèse  Northampton  Beds,  and 
that  they  ail  belonged  to  the  Great  Oolite,  and  not  to  the  Inferior,  an 
crror  in  which  the  Geological  Survey  had  shared.  The  district  was, 
however,  now  being  resurveyed  under  the  new  light  ihrown  on  tbe 
character  of  the  rocks  by  the  extensive  quarrying  which  had  taken 
place  during  the  last  few  years,  and  which  had  afforded  the  (^portnni- 
ties  so  judidoudy  utilized  by  the  author  of  the  paper,  who  had  plaoed 
tho  order  of  succession  and  the  charaoter  of  the  Northampton  Beds 
beyond  dispute. 
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Prof.  Morris  had  f onnd  a  diifioiilty  in  reoonoiling  the  phenomena  of 
the  eantern  and  western  Oolitio  areas,  bat  oonsideied  that  the  key  of 
the  arrangement  was  to  be  songhtin  the  district  between  Northamp- 
ton  and  Stamford. 

Mr.  Sharp  briefly  replied. 

The  following  spécimens  were  exhibited  :— A  Fern-stem  from  Heme 
Bay,  exhibited  by  W.  Carruthere,  Esq.,  F.L,S.,  F.G.S.  A  Collection 
of  FoBsils  from  the  Northamptonshire  Oolites,  exhibited  by  Samuel 
Sharp,  Esq.,  F.G.S. 

ZOOLOGICAL  SOCIETY. 

Masch  10TB.~John  Gonld,  Esq.,  F.E.S.,  V.P.,  in  the  chair.  The 
seoretary  spoke  of  the  additions  to  the  society's  ménagerie  dnring 
the  month  of  Febroary,  amongst  which  were  particolarly  notioed 
a  eoUared  fmit-bat  {Cynonycteris  collaris),  bom  in  the  society's 
monkey-honse  on  the  25th  inst.,  boing  the  first  instance  on  record  of 
a  birth  amongst  thèse  animais  in  captivity,  and  a  kangaroo,  beliered 
to  belong  to  a  new  species,  for  which  the  name  Macropus  eruhatccns 
was  proposed. 

Professer  Flower  exhibited  a  drawing  of  a  oetacean  animal  lately 
captnred  in  a  mackerel-net  off  tho  ooast  of  Comwaîl,  which  he  identi- 
fied  with  Qlobioceplialua  rissoanus — a  species  hitherto  only  known  to 
ooonr  in  the  Mediterracean.  The  spécimen  was  stated  to  be  an  adalt 
female  abont  11  ft.  long. 

Mr.  Solater  gare  some  additional  détails  as  to  the  correct  locality 
of  Amherst's  pheasant  (Thaumàlea  Amherstiœ)  in  référence  to  Mr. 
Swinhoe's  commnnioation  on  the  same  sabjeot  at  the  préviens  meet- 
ing. 

Professer  Owen  read  a  memoir  containing  descriptions  of  varions 
bones  of  Aptomis  defossor^  A,  otidifomiSf  Notomis  Mantelli  and 
Dinomis  curtus  obtained  from  deposits  in  différent  parts  of  New 
Zealand,  and  forming  the  fifteenth  part  of  his  séries  of  memoirs  on 
the  extinot  birds  of  the  genns  Dinomis  and  their  allies. 

Mr.  B.  Swinhoe,  F.Z.S.,  read  three  papers  on  new  or  little  known 
birda  obtained  by  him  in  différent  parts  of  the  Chinese  Empire.  The 
first  of  thèse  related  to  new  species  obtained  dnring  a  récent  voyage 
up  the  Tangtze,  amongst  whioh  were  species  of  Parus,  Lanins, 
iEgithalns,  and  other  gênera  of  Passeres.  The  second  oontained 
snpplementary  remarks  on  the  Pied  Wagtails  (MotaoilliB)  of  China,  in 
oontinnation  of  a  former  paper  on  the  same  safageot.  The  third 
paper  oontained  a  notice  of  the  différent  species  of  Shore-plovers 
(^gialitis)  foond  in  China,  amongst  which  was  a  conspionons  new 
speoies  obtained  on  the  Yangtze,  and  proposed  to  be  oallôd  jEgialitis 
Hartingi, 

Mr.  B.  B.  Sharpo  read  the  second  of  a  séries  of  papers  "  On  the 
Birds  of  Angola,"  containing  an  acoonnt  of  coUeotions  forwarded 
from  ihat  ooontry  by  Mr.  Monteiro.  Amongst  thèse  was  a  Bn^- 
Shrike  belonging  to  the  gênas  Laniarins,  snpposed  to  be  new,  and  pro- 
posed to  be  oalled  Laniarius  Monteiri, 

Dr.  Gflnther  read  a  note  on  tho  locality  of  the  Batrachian  reoently 
desoribed  by  him  as  Megaliœalus  rohustu^t  whioh  was  stated  to  be 
from  the  Seyohélles. 

Dr.  Gûnther  read  a  paper  on  the  genns  Prototroctes,  whioh  oon- 
tains  two  species  of  fishes  from  the  fresh-waters  of  Soathem  Anstralia 
and  New  Zealand.  In  gênerai  appearance  thèse  fishes  resemble  Core- 
gonns,  bat  their  internai  stractare  had  led  Dr.  Ofinther  to  oonstitnte 
them  along  with  the  Sonth  American  genns  Haploohiton  a  distinct 
family,  Haploohitonidie,  whioh  appeared  to  be  the  représentative  of 
the  SaimoBoid  groap  in  the  soathem  hémisphère. 

A  oommnnioation  was  read  from  the  Bev.  O*.  P.  Cambridge  con- 
taining descriptions  of  three  new  speoies  of  Araohnida  of  the  genns 
Idiops  in  oontinnation  of  a  former  paper  on  the  same  snbjeot. 


ANTHEOPOLOQICAL  SOCIETY  OF  LONDON. 

Mabch  15th. — ^Dr.  Chamook,  Y.P.,  in  the  ohair.  William  Stephens 
Haywood,  Esq.,  Long  Wittenham,  near  Abingdon,  Berks  ;  and  P.  Hen- 
derson,  Esq.,  her  Majesty's  Yice-Consnl  at  Benghazi,  North  AArica, 
and  No.  1,  Stsfford-plaoe,  Bnckingham-gate,  were  eleoted  fellows. 
Dr.  Daniel  Earl  Bnrdett  was  elected  a  local  secretary  for  Belleville, 
Ontario,  Canada. 

The  following  paper,  by  Dr.  Isidore  Kopemicky  and  Dr.  J.  Bamard 
Davis,  F.B.S.,  was  read  : — "  On  the  Strange  Pecnliarities  observed  by 
a  BeUgions  Seot  of  Moscovites,  ciûled  Scoptsi." — This  carions 
Christian  seot  of  a  well-defined  race  was  fnlly  desoribed  in  the  paper 
by  Dr.  Bamard  Davis  from  data  snpplied  him  by  Dr.  Kopemicky  of 
Baoharest,  and  it  was  accompanied  by  an  anatomioal  préparation 
whioh  olearly  demonstrated  the  oharacter  and  amonnt  of  mntilation 
praoiimd  by  the  SooptsL  That  practioe  is  based  npon  thetwelfth 
Tene  of  the  nineteenth  ohapter  of  St.  Matthew,  and  it  has  been 
carried  ont  with  snoh  resolntion,  and  to  so  large  an  extent,  that  the 
Bnasian  Goremment  has  been  oompelled  to  interfère  and  to  pnnish 
wiih  extrême  severity  aU  members  proved  to  belong  to  that  oom- 


Henoe,  the  Sooptai  are  foreed  to  oonduot  their  worship  and  to  carry 
ont  their  peonliar  rites  in  the  most  secret  manner  :  nevertheless,  they 
contrive  to  amass  great  wealth,  and  as  a  conséquence  they  possess 
considérable  influence  in  districts  in  which  they  réside,  /ocident 
alone  brought  nnder  the  notice  of  Dr.  Kopemicky  the  oase  of  the  in- 
divldual  whose  body  fumished  the  préparation  laid  before  the  sodety. 
The  paper,  after  entering  at  length  into  the  modes  of  oonducting  the 
religions  worship  of  the  Scoptsi,  their  estimated  numbers,  their 
physioal  charaoteristios  and  other  détails,  viewed  the  subject  in  its 
psychical  aspect.  Dr.  Kopemicky  was  of  opinion  that  this  aberra- 
tion in  Christianity  coold  not  be  explained  otherwise  than  by  the 
psyohological  peonliarity  of  the  race  of  Moscovites  in  which  it  prevails. 
He  endorsed  the  well-known  views  of  the  Bev.  Dnnbar  Heath  npon 
the  différence  which  exists  between  the  Semitio  and  "  Aryan"  races  in 
their  appréciation  of  the  doctrines  of  Christianity,  and  held  it  to  be 
on  anthropologioal  fact  that  the  ideas  and  religions  creeds,  soond  or 
absurd,  moral  or  immoral,  which  are  prodnced  or  develop  themselves 
among  a  certain  race,  dépend  g^reatly  npon  the  oharacter  of  the  psycho- 
logical  sentiments  natural  to  that  race.  That  was  the  reason  why 
Christianity  was  so  readily  aocei)ted,  and  has  taken  suoh  root  among 
the  Aryan  peoples,  and  why  on  the  contraiy,  the  Koran  has  had  most 
success  and  most  persistence  among  the  Sémites.  An  animated  discus- 
sion ensned,  in  which  the  Bev.  Dnnbar  Heath,  Mr.  Monoure  Conway, 
Mr.  Balston,  Dr.  Spencer  Cobbold,  and  others,  took  part. 


ENTOMOLOGICAL  SOCIETY  OF  LONDON. 

Mabch  7tu. — Mr.  F.  P.  Pasooe,  vice-président,  in  the  ohsir.  The 
Bev.  Biohard  P.  Mnrray,  and  M.  J.  C.  Puis,  were  eleoted  members. 
Nnmerous  objecte  of  interest  were  exhibited  by  Professer  Westwood, 
Bev.  H.  S.  Gorham,  Dr.  WaUaoe,  Messrs.  Albert  Mûller,  Janson, 
Bntler,  and  Stainton.  Dr.  WaUaoe  addressed  the  meeting  on  the 
progress  and  prospects  of  serioiooltare  in  this  oonntry  and  the 
colonies.  Prof.  Westwood  read  '*  Descriptions  of  Twelve  New  Exotio 
Speoies  of  the  Coleopterous  family  Pselaphidae." 


BOYAL  GEOGBAPHICAL  SOCIETY. 

Av  the  asoal  meeting  of  this  sooiety  on  Monday  evening  week,  the 
président,  Sir  Boderiâc  Mnrchison,  read  an  officiai  letter  he  had  that 
day  received  from  Lord  Clarendon,  stating  that  a  severe  outbreak  of 
choiera  had  ocourred  in  East  Afrioa,  at  Zanzibar,  and  in  the  neigh- 
bonring  mainland,  which  it  was  feared  would  delay  the  progress  of 
Dr.  Livingstone,  inasmuoh  as  the  native  carriers  who  were  taking 
supplies  to  him  had  been  attacked  by  the  épidémie.  Sir  Boderick 
stated  that  there  was  littie  probability  of  tha  disease  reaohing  the 
remote  interior  distriot,  where  Livingstone  remained  waiting  for  the 
Zanzibar  oaravan. 

The  paper  of  the  evening  was  **  On  Morrell's  Antarctio  Voyage  and 
on  the  advantages  of  Steam  Navigation  in  fature  Antarctio  E^lora- 
tions,"  by  Captain  B.  Y.  Hamilton,  B.N. — ^Aooording  to  the  anthor  a 
remarkable  narrative  of  a  voyage  in  high  sonthem  latitudes  by 
Benjamin  Morrell,  in  a  saîling  sohooner,  published  at  New  York  in 
1834,  had  been  hitherto  overlooked  by  ail  oonoerned  in  Antarctio 
exploration.  Even  Morrell's  celebrated  countryman,  Commodore 
Wilkes,  seems  not  to  hâve  been  aware  of  this  publioation,  which 
appeared  before  he  saQed  bn  his  voyage  of  disoovery.  Captain 
Hamilton  had  laid  down  Morrell's  route  on  a  Sonth  Polar  ohart,  and 
found  that  it  interseoted  several  times  the  land  said  afterwards  to 
hâve  been  discovered  by  Wilkes.  The  portion  of  the  Antarotic 
Océan  navigated  was  between  66*^  and  70°  14'  S.  latitude  and  be- 
tween 105*^  E.  longitude  and  the  meridian  of  Greenwich.  South  of 
64**  he  found  less  ioe,  and  in  69*"  11'  S.  there  was  no  field  ioe  visible. 
Captain  Hamilton  ooncluded  that  the  Antarotic  lands  seen  by  Wilkes 
and  others  were  mostiy  islanda,  and  that  one  or  other  of  them  would 
offer  a  suitable  site  for  the  observation  of  the  approaohiug  transit  of 
Venus.  The  employment  of  steam-vessels,  he  oontended,  would  add 
very  greatly  to  the  safety  of  the  expédition  as  wéll  as  the  faoility  of 
reaohing  the  high  southem  latitudes.  The  great  barrier  of  ioe  sur- 
rounding  the  South  Polar  lands  he  believed  was  not  glaoier  ioe,  but 
an  enormous  floe. 

In  the  discussion  whioh  followed.  Commander  J.  E.  Davis  (of  Sir 
James  Boss's  expédition)  disseoted  many  of  Morrell's  statements 
about  well-known  places  in  high  sonthem  latitudes,  and  showed  that 
they  were  almost  ail  pure  fiction  ;  he  oonsidered  his  work  to  be,  there- 
f ore,  of  no  aathority,  and  denied  that  it  had  been  overlooked.  It 
had  been  examined  by  ohartographers  and  wrHers,  and  set  aside  as 
unreliable.  Mr.  Enderby  expressed  similar  opinions,  from  personal 
knowledge  of  Morrell  ;  and  Mr.  F.  Galton  also  exposed  Morrell's  in- 
aoonraoy  with  regard  to  ihû  interior  of  south-west  Afrioa.  CH>tain 
Sherard  Osbom  dSffexed  in  opinion  from  Captain  Hamilton  regazding 
the  formation  of  the  Antarotic  ioy  barrier,  and  believed  it  to  be  the 
seaward  edge  of  an  enormous  oontinental  glaoier.  Admirai  Ommanney 
also  took  part  in  the  disoossion. 
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The  following  new  memben  were  eleoied: — CharlM  Aihton, 
William  J.  Andenoa,  Lotdi  Alforâ,  Charlet  Fairbridge,  Charlei  W. 
Omy,  Edward  GMlatly,  J.  G.  Gibson,  T.  D.  Manay,  Bev.  W.  B.  Til- 
lon  Manh,  M.A.,  M.  le  CheTalier  de  Overbeok,  Robert  T.  Pigott, 
Albert  Walker,  Thomas  Wataon,  and  Peter  T.  Willa. 


GEOLOGISTS'  A8S0CUTI0N. 

Obdinabt  MutinOi  Marcb  4th. — C.  T.  Biohardson,  Eiq.,  M.D., 
▼ioe-preaident,  in  the  chair. 

A  paper  waa  read  by  Caleb  Erans,  F.G.S.,  entitled  "Additional 
Notes  on  the  Bailway  Seotions  at  Serenoaks." — ^The  aathor  desoribed 
in  détail  the  Tarions  deposits  passed  throngh  in  oonstmoting  the 
tonnel  (8,451  yards  In  length),  and  on  the  range  of  hills  on  which 
Seyenoaks  is  sitaated,  and  the  seotions  seen  in  the  oattings  to  the 
north  of  that  tunnel. 

The  lowest  beds  traversed  by  thèse  works  are  of  fresh-water 
origin,  are  only  seen  in  the  neîghboorhood  of  Berenoaks  Weald,  and 
copiât  of  grey,  bine,  and  greenish  olays,  with  many  layers  of  flattened 
bivalve  shells  of  the  gênera  Unio  and  Cyrena.  Many  of  the  layers 
are  stndded  wii^  great  nnmbers  of  Cyprides  mostly  as  oasts  in  the 
elay.  Detaohed  fish-soales  are  dîspersed  throaghoat  this  gronp  of 
beds,  the  rhomboidal  scales  of  Lepidotas  being  the  most  abnndant. 

Finely-preserred  spécimens  of  the  paUtee  of  fishes  exhibiting  two  or 
three  diiFerent  kinds  of  omshing  teeth,  and  also  reptilian  and  other 
yertebrate  remains  hâve  been  hère  obtained. 

At  the  bottom  of  shaft  No.  S,  at  a  depth  of  127  ft.  from  the  snrfaoe, 
is  a  baad,  about  2  ft.  thick,  of  hard  Snssex  marble,  oonsisting  almost 
entiiely  of  the  shells  of  Paladina,  and  oooasionally  of  Cyrena.  A 
few  soales,  palates,  and  other  fish-remains  are  met  with  in  this  rock. 

A  short  distance  above  this  band  of  limestone,  beds  of  green,  bnif, 
and  brown  olays  set  in.  Some  of  thèse  olays  are  exoessirely  hard  and 
dry,  almost  approaohing  to  a  slaty  oharaoter.  Fossils  are  rare  in  thèse 
beds,  bat  a  few  spécimens  of  this  hare  been  met  with  at  the  shafts 
on  Sevenoaka  Common.  At  the  top  of  the  hill  higher  beds  of  the  Weald 
day  are  seen,  in  whioh  the  nnmerons  bands  of  TTnio  give  place  to 
layers  of  Cyrena. 

In  this  portion  of  the  séries  there  are  many  oonoretionaiy  masses, 
oontaining  seams,  often  thin,  bnt  oocasionally  two  or  three  inohes 
thick,  composed  aJmost  entirely  of  the  valves  of  Cyrena, — ^the  shells  in 
some  blocks  being  of  large  size,  in  others  smaller  and  associated  with 
a  small  tnrreted  shell.  In  some  blocks  are  layers  of  a  small  Paladina. 
Others  présent  surfaces  stndded  with  the  shell-oases  of  Cypridea 
iuhercuUUa  in  a  fine  state  of  préservation. 

Detaohed  scales,  vertebr»  and  spines  of  fishes  are  plentifully  dîs- 
persed throughout  most  of  thèse  concrétions,  and  in  one  of  thèse  Mr. 
Bott  found  a  beantifal  spécimen  of  Lepidotas.  A  large  block  of 
stone  from  this  part  was  observed  by  the  author  presenting  on  the 
surface  a  wéll-defined  ontline  of  a  turtle.  The  bones  nnfortnnately 
were  much  broken.  The  spécimen  was  depressed  and  elliptioal  in 
form,  about  a  foot  in  its  longest  diameter,  and  the  surfaces  of  the 
bones  were  smooth. 

The  highest  bed  of  the  Weald  day  consists  of  a  dark,  almost  black 
olay,  which  shows  the  first  transition  from  fresh-water  to  marine  con- 
ditions, the  prevailing  fossils  in  it  being  Cerithia  or  Potamides,  and 
with  them  are  associated  an  oyster,  a  Caxdium,  and  a  few  other  shells 
of  an  estuarine  or  marine  ohanoter. 

The  suoceeding  bed  is  a  dark  greyish-coloured  sandy  olay,  which 
gradually  passes,  by  the  loss  of  argiUaceous  matter,  into  a  dark 
dayey  sand,  and  this  upper  portion  oontains  a  vast  amonnt  of  water, 
which  was  the  source  of  mucôi  difficulty  to  the  ezcavators. 

Thèse  beds  oontain  ooncreted  masses  of  large  sise,  and  abounding 
with.  shells.  The  most  conspicuons  and  abondant  fossil  in  the  con- 
crétions is  ihe  Pema  MulUti,  A  large  oyster,  or  Gryphœa,  is  also 
very  common.  Many  other  shells,  ohiefly  bivalves,  are  présent  both 
in  aie  concrétions  and  in  the  softer  portions  of  the  bed,  nearly  ail 
agreeing  with  those  given  in  the  publlshed  liste  of  the  fossils  of  the 
lower  beds  of  the  greensand,  at  Atherfield.  Among  the  most  abundant 
are  Corbula  striatulaf  Arca  BwuUni,  Myaeites  plicata,  Niicula  scapha, 
Terébratula  seUay  and  l^igonia  eaudata,  The  thicknees  of  thèse 
"  Atherfield  beds  "  is  estimated  at  about  50  ft. 

The  dark-coloured  beds  are  succeeded  by  the  Kentish  Bag  séries, 
oonsisting  of  altemations  of  hard  bands  of  limestoneSi  sandstones, 
and  ohert,  with  the  softer  Hassook  stone. 

The  relation  of  the  upper  portion  of  the  lower  group  to  the  Kentish 
Bag,  or  *'  Hythe  séries,"  is  well  seen  in  the  outting  at  the  northern 
mouth  of  the  tunnel.  The  direction  of  the  cuttiog  at  this  point  is 
from  N.W.  to  S.E.,  and  is  not  quite  in  the  direction  of  the  dip  of  tho 
beds,  which  is  nearly  south.  The  lower  part  of  this  cntting  consists 
of  the  sandy  Atherfield  bed,  of  a  dark  blue  oolour,  above  whioh  the 
Kentish  Bag  séries  appears  rising  from  the  south  at  an  angle  of  about 
25*.  The  bande  of  stone  being  of  a  yellowish  or  ochreous  tint,  the 
marked  diflerence  in  colour  between  them  and  the  blue  Atherfield  bed 
rendors  the  junotion  very  conspicuons.  The  ontorop  of  the  softer  lower 


sériel  oooupies  a  small  irregnlar  valley  between  the  hills,  but  at  a 
short  dÛstanee  from  the  mouth  of  the  tunnel  the  blue  bed  is  suddenly 
ont  oif  by  a  very  conspicuons  fault,  on  the  north  side  of  which  the 
Bagstone  beds  again  appear,  and  are  seen  in  the  sides  of  a  deep  out- 
ting. They  are  hère  nearly  horizontal,  but  are  somewhat  tumed  up 
and  rubbly  at  the  Une  of  contact  with  the  fault.  On  the  east  side  (tf 
the  outting  the  section  is  somewhat  différent.  The  stone  beds  rise 
at  a  steep  angle  from  the  mouth  of  the  tunnel,  but  the  lower  layers 
bef ore  reaohing  the  surface  of  the  country  are  suddenly  bent  down  at 
a  sharp  angle  to  the  north,  and  after  dipping  for  a  short  distance  ourve 
round  to  the  swface  near  the  lowest  ground  of  the  vaUey.  The  stone 
beds  also  ourve  up  to  the  surface  on  the  north  side  of  the  fault,  but 
soon  become  horizontal. 

The  Bagstone  séries  consists  of  about  20  bands  of  stone,  separated 
by  softer  bands  of  sandstone  with  green  grains,  known  as  Haasook. 
lîie  beds  become  more  sandy  in  the  upper  portion  of  the  section.  The 
Bagstone  beds  are  about  100  ft.  thick. 

The  fossils  of  the  Kentish  Bag  group  are  found,  for  the  most  part, 
in  the  Hassook.  The  most  abnndant  are  Lima  Cottaldina,  D*Orb.,  and 
Trigonia  spinosa,  var.,  Sow.  (T.  omato,  D*Orb.).  Terehratella  obUmga, 
Sow.,  and  a  Plicatula  are  oocasionally  found. 

After  crossing  a  valley  the  Une,  near  Biverhead,  cuts  throngh  an- 
other  ridge  entirely  oomposed  of  tiie  highest  portion  of  the  Lower 
Greensand,  oonsisting  of  yellow  and  ferruginous  sands,  with  no  traoe 
of  atone  exoept  irregnlar  bands  and  veine  of  pebbly  ironstone,  and 
devoid  of  fossils  ;  «ôd  iJie  Une  then  passes  over  the  broad  vaU^  of 
the  Ganlt. 

In  conclusion,  the  author  noticed  the  conditions  under  which  the 
Sevenoaks  deposits  had  been  formed,  and  also  the  British  and  Foreign 
équivalents  of  the  beds. 

An  animated  discussion  f oUowed  the  reading  of  the  paper,  in  the 
course  of  which  the  nnmerons  dislocations  to  whioh  the  rocks  of  the 
neighbourhood  had  been  subjected  were  mentioned,  and  the  difficulties 
attending  any  attempts  to  restore  the  land  areas  of  thèse  paet  epooha 
were  aUuded  to. 
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MANCHESTEB  LITEBABY  AND  PHILOSOPHICAL  SOCIETT. 

Obdinabt  Mbitino,  Fbbbitabt  22kd. — J.  P.  Joule,  D.O.L.,  LL.D. 
F.B.S.,  ftc,  président,  in  the  ohair.  The  président  refened  to  the 
observations  he  had  made  in  former  years  on  the  prog^ressive  rise  of 
the  freezing  point  of  one  of  his  thermometers,  published  in  the  fVo- 
cêedÀngs  for  April  16, 1867.  He  had  made  a  forther  obeervation  on 
the  12th  February  instant,  and  found  that  a  rise,  whioh  thongh  very 
smaU  was  unmistakable,  was  still  taUng  place  after  a  lapse  of  time 
of  26  years  since  the  bulb  was  blown.  The  résulta  are  as  foUow  in 
indications  of  the  thermometer,  oalling  the  first  observation  in  April, 
1844,  zéro.  12*9  divisions  of  the  thermometer  correspond  to  1* 
Fahrenheit. 


April,  1844  0 

February,  1846    5*5 

January,  1848 6'6 

February,  1853    8*8 

April,  1856 95 


December,  1860 11*1 

Maroh,  1867    11*8 

January,  1868 11*92 

February,  1870  12*02 


Dr.  F.  Craoe  Calvert,  F.B.S.,  stated  that  he  did  not  intend  to  read 
a  paper  on  Artifloial  Alizarine,  some  of  the  faetshe  was  going  to  bring 
before  the  notioe  of  the  meeting,  being  wéU  known  to  his  oolleagoes 
the  chemists  of  this  district,  but  he  hoped  it  might  be  intenstiBg 
to  the  gênerai  members  of  the  sodety  to  hâve  an  idea  of  the  progreas 
that  had  been  made  dnring  the  last  few  months  in  the  produotion  of 
this  substance.  He  then  gave  an  interesting  historioal  sketch  of  the 
Bubject. 

"  On  the  Organic  Matter  of  Human  Breath  in  Health  and  Dieeaee," 
by  Dr.  Arthur  Bansome,  M. A.— The  vaponr  of  the  breath  was  condenaed 
in  a  large  glass  flask  surrounded  by  ice  and  sait,  by  whioh  a  tempéra- 
ture of  several  degrees  bdow  zéro  was  obtained.  The  fluid  oolleoted 
was  then  analyzed  for  free  ammonia,  urea,  and  kindred  substances,  and 
for  organic  ammonia — ^the  method  employed  bdng  that  invented  by 
Messrs.  Franklyn  and  Chapman  for  water  analysis. 

The  breath  of  11  healthy  persons  and  of  17  aifeoted  by  différent 
disorders  was  thus  examined,  and  the  résulte  were  given  in  two 
tables. 

The  persons  examined  were  of  différent  sexes  and  âges,  and  the 
time  of  the  day  at  whioh  the  breath  was  condensed  varied. 

In  both  health  and  disease  the  free  ammonia  varied  oonsidexably, 
and  the  variation  could  not  be  conneoted  with  the  time  of  the  day,  the 
fasting  or  fnll  condition.  Urea  was  sought  for  in  15  instanoee— three 
healthy  persons  and  12  cases  of  disease — but  it  was  only  found  in  two 
cases  of  kidney  disease,  in  one  case  of  diphtheria,  and  a  faint  indica- 
tion of  its  présence  occurred  in  a  female  suffering  from  oatarrh. 

The  quantity  of  ammonia,  arising  from  the  destruction  of  organic 
matter,  also  varied,  possibly  from  the  oxidation  of  albumenous  partiolea 
by  the  prooess  of  respiration  ;  but  in  healthy  persons  there  waa  a  ve- 
markable  unif  ormity  in  the  total  quantity  of  ammonia  obtained  by  the 
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pTOoeu.  Amongst  ndnlts  ihe  maximum  qnantity  per  100  mimms  of 
flaid  waa  0*45  of  a  milligramme,  and  the  minimum  waa  0*35. 

A  rongh  oaloolation  was  giren  of  the  total  qoaatity  of  organio 
matter  paeiing  from  the  Inngs  in  24  hoan— in  adolta  aboat  8  gra.  in 
10  os.  of  aqaeons  vaponr,  a  qnantity  smoll  in  itself,  bnt  eoffloient  to 
make  thia  flnid  highly  deoompoBÎble,  and  ready  to  foster  the  gtowth  of 
the  germa  of  diseaee. 

In  diaease  there  was  mnoh  greater  variation  in  the  amoont  and  kind 
of  organio  matter  gîTen  off. 

In  S  oasea  of  catarrh,  1  of  meaaies,  and  1  of  diphtheria,  the  total 
ammonia  obtained  was  mnoh  less  than  in  hoalth — ^lees  than  0*2  of  a 
milligramme — a  resalt  probably  due  to  the  abondaaoe  of  mnons  in 
those  oompUûnts,  by  whioh  the  fine  solid  partides  of  the  breath  were 
entangled. 

In  two  oases  of  whooping-coagh  it  was  also  déficient,  bnt  as  they 
were  both  ohildren,  the  lack  of  organio  matter  may  hâve  been  dne  to 
theirage. 

In  oases  of  consnmption  also  the  totsi  ammonia  was  less  than  in 
health;  bat  in  one  case  of  this  disease  associated  with  Bright's 
disease  a  large  amoont  of  organio  matter  was  given  oif,  a  portion 
of  it  dne  to  nrea. 

In  kidney  diseases  the  largest  amoant  of  organio  matter  of  ail 
kinds  was  foand  in  the  breath,  the  ammonia  in  one  case  of  Bright's 
disease  was  1*8  milligrammes  in  100  minims  of  floid,  and  nrea  was 
largely  présent.  Perhaps  this  faot  might  be  taken  as  an  indication  of 
the  need  of  measures  directed  to  increase  the  aotiyity  of  other  exore- 
tory  organs. 

In  one  oase  of  osona  or  offensiTe  breath  the  total  qnantity  of  am- 
monia obtained  was  greater  than  in  any  healthy  snbjeot,  bnt  the  ex- 
oess  was  ohiefly  due  to  organio  matter. 

One  oonvalesoent  oase  of  fever  was  examinedi  and  the  total  ammonia 
wai  fonnd  to  be  déficient. 

The  air  of  a  orowded  railway  oarriage,  after  15  minutes*  ooonpation, 
waa  also  tested  by  this  method  and  in  abont  2  onbio  feet  0*3  milli- 
gramme of  ammonia  and  3  milligrammes  of  organio  matter  were 
fonnd. 

With  référence  to  the  présence  of  organic  matter  in  the  atmosphère, 
it  was  pointed  ont  that  the  sabject  was  in  no  way  a  novel  one,  and 
that  it  had,  dnring  the  last  thirty  years,  been  rery  fnlly  inrestigated 
by  many  obserrers,  more  especially  by  Schwann,  Dnsoh,  Schroeder, 
Helmholts,  Van  den  Broeok,  Pasteur,  and  Ponchet  ;  but  it  was  shown 
that  it  is  to  Dr.  Angus  Smith  that  we  owe  the  discovery  of  the  readi- 
nesa  with  whioh  liying  organisms  are  f  ormed  in  the  condensed  breath 
of  orowded  meetings,  and  the  détermination  of  the  actual  qnantity  of 
organio  matter  in  the  air  of  diiferent  looalities. 

Mr.  Danoer's  oalculation  of  the  number  of  spores  oontained  in  the 
air  was  noticed,  but  a  source  of  error  was  pointed  ont  in  the  readiness 
with  whioh  organisms  are  developed  in  suitable  fluide,  even  in  the 
oonrse  of  a  few  hours.  Observations  upon  the  organic  partides  of 
respired  air  had  at  diiferent  times  been  made  by  the  author. 

1.  In  1857  glass  plates  oovered  with  glycérine  had  been  exposed  in 
différent  places  and  examined  miorosoopically.  Amongst  others  in  the 
dôme  of  the  Borough  Qaol,  to  whioh  ail  the  respired  air  in  the 
building  is  oonducted,  organijeed  partides  from  the  longs  aad  yarious 
fibres  were  foond  in  this  air. 

2.  Pnring  a  orowded  meeting  at  the  Free  Trade  Hall  air  from  one 
of  the  boxes  was  drawn  for  two  hours  through  distilled  water,  and  the 
sédiment  examined  after  thirty-six  hours.  The  following  objecte  were 
noted  : — fibres,  separate  cellules,  nudeated  celle,  surrounded  by 
granular  matter,  numerous  epithelial  scales  from  the  Inngs  and  skin. 

3.  The  dust  from  the  top  of  one  of  the  pillars  waa  also  examined, 
and  in  addition  to  other  objecte,  the  same  epithelial  scales  were 
detected. 

4.  Several  of  the  spécimens  of  fluid  from  the  lungs  were  also 
searohed  with  the  microscope.  In  ail  of  them  epithelinm  in  différent 
stages  of  détérioration  was  abondantly  présent,  bnt  very  few  spores 
were  foond  in  any  ftesh  speoimen.  On  the  other  hand  after  the  floid 
had  been  kept  for  a  few  hoors  myriads  of  vibriones  and  many  spores 
were  foond. 

In  a  oase  of  diphtheria,  conferroid  filaments  were  noticed,  and  in 
two  other  oasea,  one  of  meades  and  one  of  whooping-coogh,  abondant 
spedmens  of  a  smaU-odled  tomla  were  fonnd,  and  thèse  were  seen  to 
inoreaae  in  nombers  for  two  days,  after  whioh  they  oeased  to 
develop. 

Theee  différences  in  the  nature  of  the  bodies  met  with  probably 
show  Bome  différence  in  the  natore  of  the  floid  given  off  ;  bnt  it  was 
pointed  ont  that  they  afford  no  proof  as  yet  of  the  germ-theory  of 
disease.  They  simply  show  the  readiness  with  whioh  the  aqueous 
▼apoor  of  the  breath  supports  fermentation,  and  the  dangers  of  bad 
ventilation,  espeoially  in  hoepitals. 

Dr.  E.  Lond  aad  Dr.  H.  Browae  stated  that  they  had  also  made 
expérimenta,  the  resolts  of  whioh  were,  in  gênerai,  conflrmatory  of 
thoae  obtained  by  Dr.  Bansome. 


NOBTH  STAFF0BD3HIBE  NATUBALISTS'  FIELD  CLUB. 

A  REUNION  of  the  members  of  this  olob,  bdng  the  third  meeting  of  the 
winter  season  of  1869-70,  took  place  on  Thursday,  the  24th  oit.,  in  the 
Assembly-room,  at  the  Bed  Lion  Hotd,  Leek.  About  twenty  of  the 
members  reddent  In  the  Potteries  and  Newcastle  went  by  train  to 
Leek  in  the  afternoon,  and  were  joined  on  arriving  by  the  Leek  mem- 
bers and  their  friends,  making  together  a  party  of  seventy  or  eighty 
ladies  and  gentlemen.  The  Leek  members,  as  on  former  ocoadons, 
gave  évidence  of  the  warm  interest  whioh  they  take  in  the  suooess  of 
the  dub,  by  oolleoting  and  displaying  a  larger  and  more  interesting 
variety  of  objecta  than  had  ever  been  previoosly  exhibited  at  any  meeting 
of  the  association.  The  following  were  amongst  the  principal  contri- 
botions  : — Mr.  Sleigh  sent  an  original  life-size  portrait  of  Boosseao, 
presented  by  the  philosopher  himself  to  Mr.  Sleigh's  great-annt, 
with  whom  he  had  estabUshed  an  intimate  aoquaintanoe  ;  and  also  an 
old  and  probably  oontemporarary  portrait  of  Oliver  Cromwdl.  The 
committee  of  the  Mechanios*  Institution  lent  a  fine  line-engraving 
portrait  of  the  first  Earl  of  Maodesfield,  "  silver-tongued  ParlÊer,"  of 
whom,  we  observe,  Mr.  J.  Sleigh  says  in  a  récent  number  of  the 
BeUqttary^Bj  the  verdict  of  I^rd  Campbell  and  others  eqoally 
compétent  to  jodge,  he  was  more  onfortonate  than  oriminal  in  his 
fall — ^more  sinned  against,  in  fact,  than  sinning."  Pictores  were  also 
lent  by  Dr.  Heaton,  Mr.  W.  S.  Broogh,  and  others,  and  in  this  dass 
of  objecte  was  a  copy  of  the  earUest  pobUshed  map  of  St%ffordshire, 
dated  1577.  Mr.  T.  Wardle,  F.G.S.,  lent  a  splendid  collection  of  the 
fossils  of  the  moontain  limestone,  and  of  spécimens  of  Derbyshire 
marbles.  The  excellence  and  variety  of  the  latter  took  many  by  sor- 
prise,  who  were  already  aware  to  some  extent  of  the  beaoty  of  the 
Derbyshire  limestones.  Mr.  J.  Ward,  of  Longton,  forwarded  a  sélec- 
tion of  the  fish  fossils  of  the  North  Staffordshire  ooalfleld,  and  Mr.  W. 
Molynenx,  F.G.S.,  spedmens  of  fossils  reoently  disoovered  by  him  in 
the  Bhœtio  beds  of  Needwood  Forest,  on  which  in  the  course  of  the 
evening,  he  read  an  abie  paper.  Mr.  W.  Challinor  oontriboted  two 
illominated  MS.  missels,  an  early  édition  of  Shakespeare,  and  a  nnm- 
ber  of  remarkably  fine  Italian  photographe.  Scaroe  and  valnable 
bocks,  induding  PotVs  Staffordehire,  8haw*8  Staffordshire,  FuUer'a 
Worthies,  Evelyn*8  Silva^  &o,,  were  lent  by  Mrs.  Alsop,  Mr.  Bedfem, 
Mr.  B.  Mountfort,  Mr.  W.  S.  Brough,  and  others.  Several 
high-dass  microscopes  were  lent  by  Messrs.  Dancer,  of  Man- 
chester, Mr.  Gamer,  F.L.S.,  Mr.  W.  Challinor,  and  Mr.  A.  Cooper  ;  a 
fine  buzzard  and  other  rare  birds  by  Mr.  Deussen  ;  and  an  eleotrical 
machine  by  Mr.  Wardle,  who  by  the  kindness  of  Messrs.  Mottershead, 
of  Manchester,  was  enabled  to  iUnstrate  the  brilliant  effects  prodnoed 
by  Oeiader's  vaooom  tobes. 

Mr.  Wardle  was  voted  to  the  chair,  and  opened  the  proceedings  by 
leading  on  behsîf  of  Mr.  S.  Carrington,  of  Wetton,  who  was  toc  nnweU 
to  attend  the  meeting,  a  paper  entitled  "  Notice  of  some  Interesting 
DiBcoveries  in  a  Cleft  in  the  Mountain  Limestone  at  Narrowdale." — ^It 
appears  that  in  September,  1862,  Mr.  Carrington,  whilst  proseouting 
his  reaearohes  in  the  psJflBontology  of  the  mountain  limestone,  oame 
upon  a  oorioos  oleft  in  the  rooks  at  Narrowdale,  near  Alstonefidd. 
This  deft  was  filled  with  bloe  limestone,  whioh  had  been  aoted  npon 
by  great  beat,  and  in  which  were  imbedded  a  large  variety  of  fossils, 
some  of  whioh  were  interesting  from  their  rarity.  After  reading  the 
paper,  the  chairman  remarked  that  Mr.  Carrington  had  been  a  most 
eamest  and  suooeesful  oolleotor  of  fossils  of  the  moontain  limestone, 
and  he  had  drawn  up  a  list,  printed  copies  of  which  would,  by  the 
kindness  of  the  seoretary  of  the  Leek  Branoh  of  the  Club  (Mr.  W.  S. 
Broogh),  be  distriboted  to  the  members  in  the  oonrse  of  the  evening. 
This  table  showed  that  there  were  no  less  than  676  spedes  of  fossils, 
exdosive  of  varicties,  in  the  moontain  limestone. 

Mr.  J.  Sleigh,  author  of  the  History  of  Leek,  read  a  paper,  in 
which  he  said  he  had  embodied  a  few  f  acte  of  looal  interest  whioh  he 
had  colleoted  dnce  the  publication  of  the  History. 

Mr.  Molynenx,  in  his  paper  on  "  The  Bhœtio  Beds  of  Needwood 
Forest,"  said  students  of  the  older  school  of  geology  were  taught  that 
there  was  but  one  step  between  the  red  or  saliferons  maris  of  the 
New  Bed  Sandstoneto  the  bine  lias  of  the  oolitio  séries,  but  withinthe 
last  six  or  seven  years  it  had  been  asoertained  that  the  old  lias  sone 
mnst  be  removed  higher  np  in  the  orust  of  the  earth,  and  based  not 
on  the  New  Bed  Sandstone,  but  on  a  séries  of  interodated  depodts  con- 
taining  évidence  soffidently  important  to  détermine  a  new  phase  in 
geological  demaracation.  The  strata  to  which  the  term  rhoetic  had 
been  applied  did  not  possess  so  marked  a  différence  in  thdr  petra- 
logioal  or  in  their  paheontological  aspect  from  the  sucoeeding  liasdo 
group,  but  they  had  more  than  ordinary  interest,  as  they  embodied 
faots  of  a  peculiar  description.  They  were  contemporaneoos,  so  to 
speak,  with  the  advent  of  a  new  création  of  organic  beings,  not  only 
generically  and  speoifically  différent  from  those  by  which  they  were 
preceded,  bnt  evidendng  by  thdr  numbers,  their  widespread  distribu- 
tion, and  their  nature,  the  dawning  upon  a  long  dark  night  of  barren- 
ness  and  waste  of  another  bright  and  fmitful  day  of  busy  increase  and 
replenishing. 

Cordial  votes  of  thanks  were  passed  to  the  chairman,  the  readera  of 
papers,  and  tiie  Leek  members  for  the  great  trouble  they  had  takvn. 
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BELFAST  NATUBAL  HISTOBY  SOCIETY  AND 
NATURALI8TS'  FIELD  CLUB. 

At  a  meeting  of  this  society,  held  at  the  maseam,  on  Wednesday,  the 
2drd  of  Febmary,  Prof.  Wyville  Thomson,  F.B.S.,  président»  in  the 
chair,  Dr.  Andrews  gave  an  aoconnt  of  his  researobes  on  the  con- 
tinnity  of  the  gaaeoas  and  liqnid  states  of  matter.  In  the  introdac- 
tory  remarks  he  referred  briefly  to  the  views  of  the  ancients  regard- 
ing  the  constitution  of  matter,  more  particalarly  of  the  epionrean 
school,  as  ezponoded  by  Lncretins,  to  the  discovery  of  the  weight  of 
the  atmosphère  by  GaUleo  ;  to  the  doctrine  of  latent  beat,  as  ez- 
pounded  by  Black  ;  and  to  Dalton's  able  investigation  of  the  proper- 
ties  of  vaponrs.  The  lecturer  then  described,  in  détail,  the  fine 
experiments  by  which  Faraday  sncceeded  in  rednoing  to  the  liqnid 
state  a  large  nnmber  of  bodies,  provionsly  known  only  in  the  form  of 
gasee.  The  first  experiments  of  the  lectnrer  were  published  in  1861, 
and  the  apparatas  employed  was  exhibited  to  the  meeting,  and 
applied  to  the  condensation  of  carbonio  acid  gas.  This  apparatns 
was  constrncted  by  W.  J.  Cumine,  to  whose  good  ability  and  rare 
mechanical  skill  Dr.  Ândrows  referred  in  the  highest  terms.  He  n- 
marked,  indeed,  that  in  the  difficnlt  investigation  in  whioh  he  had 
been  engagod  he  conaidered  hiniself  as  favonrably  sitoated  in  Belfast, 
with  this  able  mechanic,  as  if  he  had  been  working  in  any  one  of  the 
great  soientifio  centres  of  Europe. 

In  the  early  expérimente  with  this  apparatas,  ozygen,  nitrogen, 
carbonio  oxide,  and  nitric  oxide,  were  reduced  by  the  oombined  action 
of  cold  and  pressnre  to  less  than  l'500  of  their  ordinary  volume,  but 
without  exhibiting  any  évidence  of  being  liquefied.  Two  years  later 
the  remarkable  observation  was  made,  that  when  carbonio  acid  is 
partially  liquefied  by  pressure,  and  the  température  gradnally  raised 
to  about  88"*  Fahr.,  the  surface  of  démarcation  between  the  liquid  and 
gas  becomes  fainter,  loses  its  curvature,  and  at  last  disappoars.  The 
space  is  then  oocnpied  by  a  homog^eneous  fluid,  whioh  exhlbits,  when 
the  pressure  either  snddenly  diminished,  or  the  température  slightly 
lowered,  a  peouliar  appearanoe  of  moving  or  flickering  striie  throughout 
its  entire  mass.  At  températures  above  88**  no  liquéfaction  of  car- 
bonio acid,  or  séparation  into  two  distinct  forms  of  matter,  oan  be 
efifeoted,  even  when  a  pressure  of  250  or  300  atmosphères  is  applied 
Dr.  Andrews  then  proceeded  to  describe  his  récent  investigations, 
which  form  the  subjeot  of  the  Bakorian  lecture  of  1869,  and  will  be 
publûhed  in  the  Philosophical  Transactions  of  the  Royal  Society  of 
London. 

After  stating  the  expérimental  results,  he  proceeded — ^We  are  now 
prepared  for  the  considération  of  the  following  important  question — 
What  is  the  condition  of  carbonio  acid  when  it  passes  at  températures 
above  88°  from  the  gascons  state  down  to  the  volume  of  the  liquid, 
without  giving  évidence  at  any  part  of  the  process  of  liquéfaction 
having  occurred  ?  Does  it  continue  in  the  gaseons  state,  or  does  it 
liquefy  ?  or  hâve  we  to  deal  with  a  new  condition  of  matter  P  The 
answer  to  this  question,  aocording  to  the  results  of  the  experiments, 
is  to  be  found  in  the  close  and  intimate  relations  which  snbsist  between 
the  gaseons  and  liquid  states  of  matter.  The  ordinary  gaseons  and 
ordinary  liquid  states  are,  in  short,  only  widely  separated  forms  of  the 
■ame  condition  of  matter,  and  may  be  made  to  pass  into  one  another 
by  a  séries  of  gradations  so  gentle  that  the  passage  présents  nowhere 
any  interruption  or  breaoh  of  oontinuity.  From  carbonio  acid  as  a 
perfect  gas  to  carbonio  acid  as  a  perfeot  liquid,  the  transition  may  be 
accomplished  by  a  continuons  process,  and  the  gas  and  liquid  are  only 
distant  stages  of  a  long  séries  of  continuons  physical  changes.  Thèse 
properties  are  not  peouliar  to  carbonio  acid,  but  are  true  of  ail  bodies 
which  can  be  obtained  as  gases  and  liquids.  Nitrous  oxide,  hydro- 
chloric  acid,  ammonia,  sulphurio  ether,  and  sulphuret  of  oarbon,  ail 
exhibit  critical  points  of  temi>erature,  beyond  which  pressure  alone  is 
incapable  of  produoing  two  distinct  physical  conditions  of  matter  in 
présence  of  one  another. 

In  conclusion,  Dr.  Andrews  referred  to  the  fine  discovery  made 
many  years  ago  by  Professer  James  Thomson  of  the  infiuence  of 
pressure  on  the  température  at  which  liquéfaction  occurs  ;  and  stated 
that,  in  his  opinion,  this  discovery  pointed  to  the  direction  which 
future  investigations  must  take,  with  the  view  of  resolving  the  diffi- 
cnlt problem  of  the  possible  continnity  of  the  liquid  and  solid  states  of 
matter. 


MONTBEAL  NATUBAL  HISTOBY  SOCIETY. 

The  first  of  the  Somerville  course  of  popular  lectures,  in  connection 
with  the  Natural  History  Society,  was  delivered  on  Thursday,  the 
lOth  ult.,  by  Professer  Bell,  CE.,  the  subjeot  being  "Explorations 
in  the  Nipigon  Cocntry."  The  lecture-hall  was  completely  filled, 
mostly  by  gentlemen  who  took  a  deep  interest  in  the  subject. 

The  lecturer  regarded  the  extensive  possessions  of  the  British  Crown, 
oomprised  within  the  Hudson's  Bay  territory,  as  destined  aoon  to  be 
largely  explored,  now  that  they  are  about  to  be  transferred  to  Canada 
for  the  purpose  of  settlement.  The  explorations  of  whioh  he  was 
about  to  speak  had  been  carried  on  in  connection  with  the  geological 


survey  at  the  threshold  of  that  vast  country.  Laat  autnmn,  when  a 
few  of  the  main  results  of  the  expédition  had  beoome  known,  some 
surprise  had  been  expressed  that  so  large  a  lake  and  so  fine  a  oountry, 
lying,  too,  so  dose  to  Lake  Superior,  should  hâve  remained  almost 
unknowu  up  to  that  time.  But  this  was  only  one  of  many  of  the 
wonders  of  our  North-West  Territory,  of  whioh  equally  little  was 
known. 

The  lecturer  referred  to  a  great  mistake  which  has  beoome  almost 
ohronic  in  the  popular  mind,  namely,  that  because  certain  mountains 
and  bold  headlands  may  be  seen  from  the  deok  of  the  steamer  in 
sailing  along  our  side  of  Lake  Superior,  therefore  the  whole  région,  to 
an  indefinite  distance  north,  must  be  mountainous.  Hitherto,  writers 
on  the  subject  of  a  Pacific  rsilway  through  BriUsh  territory  had  been 
in  the  habit  of  speaking  of  a  "rocky  barrier"  in  the  Nipigon 
oountry.  The  lecturer  had  tmced  a  course  of  a  hundred  miles  in 
length  past  this  country,  which  appeared  as  if  it  had  been  intended 
by  nature  for  a  railway  route,  so  great  were  the  facilities  which  it 
presented.  It  was  nezt  pointed  ont  that  the  water  flowed  away  from 
near  the  margin  of  Lake  Superior,  in  ail  directions  except  that  of  the 
Nipigon  country,  which  was  regarded  as  a  continuation  of  the  Lake 
Superior  basin.  The  Nipigon  was  tho  only  large  and  only  clear-water 
river  entering  Lake  Superior,  and  might  justly  be  considered  the  main 
St.  Lawrence  beyond  this  lake.  Moreover,  it  was  itself  tho  outlet  of 
a  lake  which  deserved  to  be  classified  with  the  great  lakes  of  the  St. 
liawrence.  Beeides  beiog  of  great  size,  it  received  at  least  sixteen 
rivers  and  many  smollor  streams,  altogethor  draining  a  very  wide 
area. 

Professer  Bell  regretted  not  being  able  to  exhibit  his  large-scale 
map  of  the  lake  and  rivers,  as  it  was  necessary  first  to  présent  it  to 
the  Government,  but  he  illustrated  his  lecture  by  a  number  of  otbcr 
maps  and  diagrams  of  the  région  and  the  country  beyond.  To  give 
an  idea  of  the  great  extent  of  Lake  Nipigon  ho  enumerated  nine  of 
the  best  known  iiiland  lakes,  and  stated  that  the  aroa  of  Nipigon  was 
more  than  four  timos  as  great,  oomprising  about  3,700  square  miles, 
or  four-eevenths  of  the  size  of  Lake  Ontario.  White  men  who  had 
had  an  opportunity  of  visiting  both  of  thèse  lakes  were  inolined  to 
regard  them  as  of  equal  size,  but  this  arose  from  the  numerous  large 
bays  running  off  Lake  Nipigon,  giving  an  uncertainty  as  to  its  size 
until  mapped  from  aotual  survey. 

The  lecturer  then  proceeded  to  give  a  narrative  of  the  expédition 
under  his  charge,  as  being  perhaps  the  best  way  of  oonveying  an  idea 
of  the  character  and  appearanoe  of  the  lake  and  snrrounding  country. 
Nipigon  diifered  from  the  other  lakes  in  being  studded  throughout  its 
entire  extent  by  a  great  number  of  pictoresque  islands,  some  of  ihem 
being  very  large,  and  the  soil  upon  them  generally  good.  Their 
varied  appearanoe  and  grouping  gave  the  landscape  everywhere  a 
charming  appearanoe.  The  lake  was  the  summer  resort  o£  a  considér- 
able number  of  Indians,  who  appeared  to  enjoy  the  solitude  of  this 
région  and  to  live  well,  owing  to  the  great  abondance  of  fine  fish.  The 
Nipigon  river,  of  which  a  description  was  also  given,  was  said  to 
afford  the  finest  trout-fishing  in  Canada.  Instances  were  mentioned 
of  the  rapidity  with  which  news  spreads  amongst  the  Indians,  and  of 
the  alarm  caused  them  by  a  report  that  the  survey  was  being  mado 
in  order  to  deprive  them  of  their  lands,  which  they  value  very  highly. 
In  conséquence  of  this  report  it  was  very  difficnlt  to  get  any  of  them 
to  assist  as  guides. 

Owing  to  the  great  size  of  the  lake,  it  was  necessary  to  divide  the 
party  into  two  sections,  which  separated  at  the  south  end,  one  taking 
the  east,  and  the  other  the  west  side,  and,  at  the  olose  of  the  survey, 
they  met  at  the  northem  eztremity.  The  whole  coast  was  oarefully 
triangulated,  and  the  positions  of  a  large  number  of  the.islands  fixed. 
The  lower  reaches  of  some  of  the  rivers  were  surveyed,  and  found  to 
pass  through  level  tracts  with  deep  soil  on  either  side.  The  soU  resnlt- 
ing  from  the  décomposition  of  trap,  like  that  of  the  Nipigon  conntry, 
was  always  found  to  be  rich  and  durable.  The  farm  of  the  Hudson's 
Bay  Company  at  Nipigon  Honse,  whioh  is  nearly  a  hundred  years 
old,  proved  this.  Large  tracts  had  been  swept  by  repeated  Ares,  and 
were  now  oovered  by  a  luxuriant  growth  of  nutritions  grass.  The 
olimate  appeared  to  be  not  unlike  that  of  Montréal,  and  this  fact, 
together  with  the  good  quality  of  the  soil,  would  lead  us  to  expeot  the 
whole  région  to  be  settled  some  day  by  an  agrioultural  population. 

The  hour  set  apart  for  the  lecture  having  almost  ezpired,  not  mnch 
oonld  be  said  in  regard  to  the  best  route  for  opening  up  the  great 
North- west  territory.  Prof.  Bell,  however,  remsrked  thût  tiie  route  on 
whioh  money  was  now  being  expended  by  Government  was  not  intended 
for  a  railway,  for  which  it  offered  great  physical  difficulties,  besidea 
running  for  a  long  distance  upon  the  American  bonndary  line — aaroem 
one  part  of  its  ooarse  the  Lake  of  the  Woods  stretched  from  the 
American  territory  to  a  distance  of  70  miles  north.  By  going  round 
the  north  side  of  this  lake  a  point  would  be  reached  dose  to  the  direct 
line  whioh  would  pass  through  the  Nipigon  oountry.  The  surface 
f  eaturea  depended  upon  the  geological  structure,  and  both  pointed  to 
the  Nipigon  région  as  the  true,  if  not  the  only,  possible  route  for  our 
through  railway,  and  nothing  less  than  this  would  satisfy  modem 
demands  and  préserve  the  oountry  to  the  British  orown. 
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THE  FBENCH  ACADEMY. 

Paris,  Mabcu  14th. — ^The  oorrespondenoe  of  the  day  was  presonted 
bj  M.  Elie  de  Beaamont.  One  of  the  papera  bronght  forward  was  a 
note  by  Dr.  E.  Deoaisne,  oontaining  lome  remarks  on  the  respeotiTe 
▼aine  of  hnman  and  animal  raocine.  The  letter  was  of  some  length  ; 
the  oonolnsion,  however,  at  whioh  the  anthor  arrived  was  to  the  effeot 
that  the  new  method  of  animal  yaooination  has  no  advantages  OTor 
the  old  or  Jennerian  plan. 

M.  Damas  presenteid  a  paper  in  which  the  anthor  made  some  remarks 
on  the  danger,  in  a  hygienic  point  of  yiew,  whioh  resnlts  f rom  the 
miasmata  derived  from  the  air  of  hospitals.  *  The  anthor  callB  atten- 
tion to  the  advisabUity  of  pnrifying  the  air  ezpelled  from  hospital 
wards,  either  by  means  of  heat  or  by  some  other  prooess. 

M.  Damas  approved  of  this  suggestion. 

M.  Henri  Saint-CIaire  Deville  remarked  on  this  snbjeot  that,  from 
experîments  made  by  M.  Pastenr  apon  air  expelled  from  hospitals 
dorlng  the  last  choiera  épidémie,  it  was  obserred  that  some  portions 
of  this  air  were  add,  and  some  were  alkaline,  and  that  the  présence  of 
ail  kinds  of  spores  had  been  remarked  in  it.  ]tf.  Saint-Claire  Deville 
thinks  it  wonld  be  advantogeoas  to  barn  this  air  before  it  be  expelled 
into  the  atmosphère. 

General  Morin  obserred  that  if,  for  the  preliminary  heating  of  this 
air  it  shoald  be  neoessary  to  raise  it  to  a  température  of  from  400°  to 
500",  it  wonld  be  a  considérable  expense. 

M.  Fremy,  who  àlso  spoke,  said  he  thonght  this  opération  of  com- 
bustion of  air  to  be  in  itself  inconvénient. 

M.  Bonillaud  obserred,  in  support  of  the  purification  of  air,  that 
the  smells  in  hospital  wards  are  of  very  great  value  in  a  chemical  point 
of  view,  as  their  présence  is  often  the  source  of  an  épidémie. 

M.  Henri  Saint-Claire  Deville  presented  a  work  whioh  forme  the 
conclusion  of  the  one  which  he  presented  some  time  ago.  This  work 
contains  the  resnlts  of  experiments  relative  to  tbe  action  of  sine  upon 
mixtures  of  sulphurio,  chlorhydzic,  and  nitrio  acids.  The  anthor  tries 
anew  to  establish  that  to  interpret  thèse  resnlts  it  is  needless  to  hâve 
reoourse  to  other  forces  than  those  already  known. 

M.  Faye  said  he  thonght  it  advisable  to  recommend  to  observers 
the  use  of  photography  at  the  approaching  transit  of  Venus,  as  he  con- 
sidered  it  both  useful  and  easy  for  every  one.  He  said  that  English 
astronomera  seemed  to  prefer  the  HaUey  method,  the  Germans  the 
HeUometric.  M.  Faye  wished  particnlarly  that  French  astronomers 
might  use  the  photographie  method  combined  with  the  olectric  régis- 
tration  of  time. 

M.  Charles  Saint-Claire  Deville  observed  that  the  suddon  coldness  of 
the  atmosphère  during  the  past  few  days  had  been  preoeded  by  an 
equally  sudden  change  in  barometrio  pressure.  He  remarked  that  in 
the  bulletin  of  the  Meteorological  Observatory  of  Montsonris  this 
change  had  been  indicated  as  very  probable. 

M.  Bonillaud  presented  a  work  by  M.  Lunier,  Inspecter- General  of 
Lunatio  Asylumns,  on  the  inorease  signalised  by  statistics  in  the  pro- 
portion of  lunatics  in  France  and  the  rest  of  Europe  during  the  last 
forty  years.  In  France,  sinoe  1835,  the  proportion  has  qnintupled, 
but  M.  Lunier  remarked  that  statistics  are  made  ont  more  carefully 
than  formerly.  Hence  we  can  now  register  a  greater  nnmber  of  lunatics 
than  heretof ore,  nevertheless  it  is  recognized  that  an  increase  has  oer- 
tainly  taken  place,  and  amongst  the  forme  of  madness  more  fréquent 
now  than  hitherto,  he  observes  among  others  that  resnlting  from 
drunkenness.  Cases  of  gênerai  paralysis,  and  softening  of  the  brain, 
are  as  abundant  now  as  in  former  years. 

M.  Combes  presented  a  memoir,  by  M.  Brunel,  on  steel  oontain- 
ing phosphoms.  The  anthor  disputes  that  the  idea,  the  présence  of 
phosphoms  in  steel  effects  an  improvement  in  its  quality,  as  Sir  William 
Fairbaim  has  stated.  A  critical  examination  of  the  resnlts  obtained 
by  the  latter  has  led  M.  Brunel  to  the  conclusion  that  the  introduction 
of  phosphoms  is  more  injurions  than  useful,  and  that  the  résistance 
of  the  steel  is  not  increased  by  it,  as  has  been  stated  in  England. 

M.  Wurtz  presented  a  paper  by  M.  Yemeuil,  upon  a  case  where 
ohloral  succeeded  in  tetanus  :  ten  gnrammes  caused  instant  relaxation  of 
the  muscles.  Another  case  in  which  the  use  of  chloral  seems  to  pro- 
mise good  résulta  is  still  under  observation. 

M.  Nélaton  remarked  that  it  should  not  be  conduded  from  a  single 
case  that  tetanus  could  be  cured  by  chloraL  Because  it  was  an  aifee- 
tion  in  which  sometimes  every  remedy  was  effectuai  without  being 
Bovereign,  and  had  in  very  many  cases  been  relieved  by  the  same  re- 
médies whioh  at  other  times  it  resisted. 

H.  Alphonse  Milne-Edwards,  then  read  a  paper  on  the  birds  of 
valions  parts  of  France,  and  particnlarly  of  Bourbonnais  during  the 
Middle  Tertiary  epooh.  The  abundant  remains  of  thèse  animais  is  very 
great,  and  M.  Alphonse  Edwards  has  already  disoovered  more  than 
sizty,  amongst  which  axe  some  which  indioate  that  the  olimate  of 
France  at  this  period  must  hâve  been  as  warm  as  that  of  Southern 
Africa.  The  principal  représentatives  of  the  Tertiary  omithologioal 
races  are  the  Parroquets,  Ibis,  Pélican,  Secretaries,  ào. 


M.  Bfanmené  also  read  a  paper  in  whioh  he  again  pioteets  against 
the  theory  of  substitution,  and  against  what  he  calls  erroneous  views 
recently  bronght  forward  by  M.  Wurtz  in  his  last  work  on  the  syn- 
thesis  of  the  aromatic  acids.  He  tried  to  prove  that  the  new  facts 
of  M.  Wurtz  are  much  better  explained  by  his  (M.  Maumené's)  theory 
than  by  M.  Wnrtz's. 

The  Academy  then  resolved  itself  into  a  secret  oommittee. 


ROYAL  mSTITUTE  OF  LOMBAEDY. 

Milan,  Januaby  27th. — Signer  Castiglionl  presided  for  the  first 
time,  and  delivered  an  interesting  address. 

Prof.  Sangalli  read  a  paper  on  a  oause  of  Tortieollis,  as  yet 
unknown. 

Dr.  Biffi  then  bronght  forward  the  résulte  of  some  récent  reseaxohes 
on  inoculation  of  pulmonary  tubercle  which  he  had  made  in  conjunction 
with  Dr.  Yerga.  This  paper  gave  rise  to  some  observations  from 
Dr.  Bizzozero,  tending  to  show  the  apparent  disoord  of  results  obtained 
in  this  matter  by  many  expérimentera  ;  this  opinion  was  confirmed  in 
a  few  words  by  Dr.  Yerga. 

Prof.  Garovaglio  read  some  critical  notes  on  the  Placidiopsis  gra^pœ, 
a  genus  of  lichens  disoovered  by  Dr.  Beltramini. 

Dr.  C.  Lombroso  made  a  communication  on  the  préventive  tieat- 
ment  of  Pellagra. 

The  Society  then  paased  on  to  other  affaira  and  to  the  élection  of 
membera. 


NOTES  AND  MEMORANDA. 


■o« 


Ironolads,  Présent  aad  Future. — The  following   is  a  oorreot 
account  of  the  paper  on  this  snbjeot  read  in  the  théâtre  of  the  United 
Service  Institution  on  Monday  fortnight  by  the  anthor,  Mr.  Charles 
F.  Henwood.    The  anthor  stated  that  the  oountry  possessed  in  ail 
but  47  ironolads,  whioh  had  been  divided  by  the  Admiralty  into  no 
less  than  13  différent  classes.     Such  a  classification  simply  exhibited 
what  a  medley  collection  we  possoss.    It  had  been  stated  by  Sir  Wil- 
liam Fairbaim  that  '*  it  ia  easential  that  the  steam  navy  of  this 
oountry  should  be  able  to  manœuvre  at  sea  with  the  précision  of  a 
squadron  on  parade."     Our  présent  ironolads  were  incapable  of  per- 
f  orming  such  évolutions,  for  their  maximum  speeds  were  too  varions — 
some  11  knots,  and  others  14  knots  at  sea  ;  they  also  varied  oon- 
siderably  in  handiness,  the  long  ships  having  small  rudders,  while  the 
short  ahips  hâve  large  rudders.    In  respect,  therefore,  of  squadron 
ovolutiona,  our  présent  irondad  navy  was  not  in  a  satisfaotory  con- 
dition.   The  reader  pointed  ont  defeots  of  the  six  vessela  of  iheAuda' 
doua  dass,  eepecially  noting  the  fact  that  their  maindeoks,  whioh  are 
only  4  ft.  above  the  water,  are  protected  simply  by  steel  plating 
y^in.  thiok,  oovered  with  a  wooden  deok  84  in.  thiok.    The  anthor 
f  urther  argued  that  the  Captain  was,  on  the  whole,  superior  to  either 
the  Hercules  or  the  Monarch,  for  although  the  Hercules  was  more 
strongly  armour-plated  *at  the  water-line,  her  battery  and  other  por- 
tions were  inferior  to  the  défensive  powers  of  the  Captain.    The 
Captain  and  the  Monarch  are  armed  with  four  600-poundera,  and  two 
115-pounder8,  throwing  a  broadside  of  2,515  Ib.,  while  the  Hercules 
can  throw  but  2,0801b.    The  Captain  is  1,000  tons  smaller  than  the 
Hercules t  and  300-horse  power  less,  and  is  800  tons  smaller  than 
the  3fon-arc7i,  and  200-hor8e  power  less;  and  taking  the  same  rate 
per  ton  and  horse-power  for  eaoh,  the  Captain  woôdd  cost  ^02,800 
less  than   the  Moimrch,  and  J677,220  less  than  the  Hercules,     The 
Captain^  therefore,    Mr.  Henwood  considéra,  takes    her    place  at 
the    head  of    ail    our  sea-going  ironolads,   as  the   most  powerful 
and  at  the  same  time  the  most  economical.    The  Dévastation  and 
Thunderer  are  turret-vessels  without  maats  or  sails  ;  they  are  to  carry 
four  600-ponndera  in  two  turreta,  which  are  surrounded  by  a  breast- 
work  invented  by  Captain  Coles  in  1865.    The  huU,  breastwork,  and 
turrets  will  be  plated  with  12  in.  of  solid  iron  ;  but  thèse  powerful  and 
costly  vessels  will  not  be  fast.  Their  estimated  speed  is  but  12  knots. 
The  speed  of  our  earlieat  irondada  ia  14  knota,  whioh  apeed  ia  now 
maintained  by  most  of  our  Transatlantic  steamen.    The  latest  iron- 
dad ordered,  an  improved  Dévastation,  named  the  Fury,  is  estimated 
to  hâve  13 1  knots,  but  as  the  T/itiiuierer,  to  be  built  at  Chatham,  ia 
not  yet  laid  down,  it  wonld  be  wiae  to  reoonstruct  her  and  inorease 
her  speed  from  12^  knots  to  at  least  13|,  the  same  as  the  Fury, 
The  anthor  f  urther  atated  that  it  is  more  than  probable  that  withùi 
the  next  two  or  three  years  we  shall  possess  1,000-pounder  guns,  for 
the  Bussian  Gtovemment  do  already  possess  suoh  a  gun,  weighing 
50  tons,  throwing  projectiles  of  1,000  Ib.  weight,  with  a  charge  of 
130  Ib.  of  powder.    Again,  it  is  possible  that  the  hydraulic  propeller 
may  prove  more  suitable  for  ships  of  war  than  the  sorew,  that  Uquid 
fuel  may  supersede  ooal  for  generating  ateam,  and  that  an  effident 
plan  for  aheathing  the  bottoma  of  our  ixon  ahipa  with  sino  may  be 
diacovered.    Conaidering  that  theae  at  praaent  unaolved  problème  may 
and  undoabtedly  will,  oanae  another  reoonatruotion  of  our  navy,  in» 
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TolTing  on  «xymditiire  of  £19,000,000  or  more,  th«  nathor  belisva  it 
aoat  UDirije  to  lay  down  at  the  praaent  tima  nair  ironol&di  whioh  iriQ 
t»k«  two  OT  three  jeva  ta  eonplato,  At  a  ooat  of  dSSOO,000  ain«oa. 
But,  haTÎng  ragud  to  tha  national  neoeaiity  foi  increuing-  tha 
nnmbcr  ot  oor  prewnt  ûonoladi — a  neoBuilj  admitted  fa;  the  Ad- 
mirait;— ws  might  oonTett  tlie  beat  ot  onr  acrsir  lins-of-battle  ahip» 
into  piactioall;  M  good  ironolad  tuiTtt-Taanla  ai  tha  DevattaUon, 
wMoh  wonld  inTolve  bnt  one-third  the  oatUy  in  time  and  mone;. 
At  tfae  aame  time,  a  portion  ot  tha  tnone;  thni  WTOd  might,  vitb  ad- 
Tantage  to  the  oonntr;,  be  eipanded  in  makinK  jndiciooa  and  ai- 
luHutiTe  «iptiriiiieiiti  for  aolTiDg  the  abora  qoestiona.  Thaa  ahonld 
we  ■«onre  real  eoDDom;  vith  tl^aaaj, 

Biaao'a  Bolphln  lu  Britiah  Seai. — We  laam  from  a  oontampo- 
rai7  a  female  of  "Bîsso'e  Dolphin"  (Qran-pus  RUsoanuij,  nsail; 
12  fi.  long,  mu  oanght  on  the  ooaat  naar  Pljmonth,  on  tha  28th  of 
Febrnai;.  The  apadea  appeua  to  ha  neail?  oonflned  to  the  Hsditer- 
ransan  eeaa.  Theie  â  on  record  onl;  ona  inatanoe  of  ita  baring  b«ea 
fonnd  on  thia  ooaat  befora,  whieh  r«ata  on  the  autborit;  of  a  aknll  dia- 
ftoTOad  b;  VSi.  Bair;,  whioh  he  aent  to  tha  Britiih  HuMam.  Tbe 
animal  boa  a  Ter;  ronnded  heid,  trith  a  ver;  alight  indioation  of  a 
btak  like  tbe  "globe-headed  «haie,"  Qlobiocepluiliu  iwintinxHI}, — a 
Tei;  high  doraal  fin,  utl  long,  aleoder,  aioUa-abaped,  paotoial  fins. 
It  ia  of  ■  gie;  and  whit«  mottled  appaanuuM,  wltb  »  Dombw  of 
Bciatohea  in  vahoiu  direotiana  □□  the  rarfaoe.  The  anim^  waa  aent 
to  the  Ccdtunbia  Maiket,  and  >old  ta  sman  who  «ihiUtedit  about  the 
Btraeta,  oaUingit  "a  croaa  betweena  ahalk  anda  whale."  Hr.Flowsr 
willpnbliah  ita  anatomy.aad  tba  apeoinen  will  be  plaoad  in  the  Britiah 
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WEDNESDAY,  Uamh  23rd. 


H.  C.  Wood. 
Aroh«al<Hical  AuoolatioD,  8  p. 

b;  t&.  H.  F.  Holt. 
HuDtatlaD  Socdety,  8  p.  ni. 

b;  Dr.  Peaoook. 
Olaagoir  PhUoeophioal  Society,  8  p.m.    "NotM  upon  the  Appoarance 

and  Chemlau  CoutitntloD  ot  Anoient  Qlan  fonnd  in  Tombi  In  tbe 

labnd  of  Crjiru»,"  by  Mr.  JtJm  M.  -  -       . 

Progrea  ot  tbe  Iron  Mauofactnre  in  C 


"Holbtin  M  an  Hiatorical  Painter," 
"Some  Eiperienoaa  of  an 


in  Clavalaod,"  bj  Mr.  John  Mayar. 
THUBSDAY,  2ith. 
Ro;a1  Elomet;,  S.30  p.m.      "On  the  MadraporU  dredged  up  b;  the 

EipediCloa  in  B.U.S.  Panvpiiu,  1S6S,"  by  Pror.  Dunoau,  F.K.S. 
aoolet;  ot  Antiquariea,  8.30  p.m.     "Oreek  Inaoïiption  found  at  Autun 

by  CardlaaT  Pitre,"  by  the  Rot.  W.  B.  Marriott. 
Zoalogioal  Soolaty,   S.30  p.m.      "  On  tbe  Birda  oF  Ve 

Oabert  SftlTÎn.  "  Eihibitit 

B.  Tegetmoior.    "  On  twc 

■«the  Society 


Médical  Society  of  London,  8 
•-'-  'niititution,  i  p.m. 

Philotopbioil   Socistyv  Cbemical  Section,  6  p.m.      "On  the 

'  for  Obtaining  a  Continoona  Currant  o(  Air  or  Gaa  imde 

for  Bloirlng-ptpe  or  other  purpoaee,"  Hr.  T.  L.  Paleisan. 

TUE3DAY,  29Ui. 
InatitiitioD  of  dril  Englnelra,  8  p.m, 

WEDNESDAY,  SOli. 
Sodetr  of  Arlj,  8  p.m.    "  On  Submarine  Chaonel  Communisation,"  by 

Thomaa  Page.^q.,  CE. 
Olawow  Philoa^hii^  .^°?^>  ^lt*n^>i>d  Social  ,EeonoK 


y  aod  Social  Eoononn  BedioD, 
CooitracUon,"   by  Mr.   B.   H. 


"  On  tbe  Birda  of  Vengua,"  by  Mr. 
I  of  a  Matiunorphned  Axolotl,"  bj  Mr.  W. 
rare  apeoiee  ot  Pheaaanta  revantl;  added 


.  .  tha  induoed  ourrent, 

FaraditatioH  to  médical  men,  inteoinfies  pain  ver;  much.     The 

of  Remak  abroad,  and  af  IJr,  C.  B.  Radclifla  in  tbia  country, 

hara  demonatrated  that  tbe  oonticuaiu  current  irhen  peœd  acroea  the 

We  hâve  aeen  Tanoui  forma  of  nauralgia  relieVed  by  the  ^pHcatlon  of 
Uie  otmitaot  cnrreot,  bnt  we  beliere  that  tha  onl;  aucoeaafal  metfaod  ot 
deslina  witb  U»aa  oaaei  i«  b;  the  hn>odennic  introdaction  of  morphia 
with  tne  tub-oatanaoïu  ayringe. 

Bn  W.  Thomboh  v.  Oboloqt.— "D.  G.  W."— Communication  waa 
duly  reoalTed.    "  De  giutibui,"  ko. 

SociirÉ  VidwiM  dd  Bcnao»  NammiLLEa.— "  E.  R."— Dur  bert 
tluuika  ti>r  the  lattar.    Tbe  propoaal  ahall  be  laid  befora  oar  publiibera. 

OoFiXB  roR  UBCDLaTion.— "  W.  K."— Letter  raorived. 

Boston  Sooœtt  or  Nitus*t  Histort.— "R.  B."— We  ara  mncfa 
obllgad  for  tha  commuaication.    The  woriu  were  dul;  reoelTed. 

Lastiti  BociiTT.— "R.  K."  — Communication  recaired.  Wb;  do 
you  not  aand  us  Dotioe  ot  the  papers  to  be  read,  and  brief  reporta  of  the 
meetings! 

Ahthokout  asd  itb  Pbophït.— "A.  P."— Mr.  John  Hampden  rtarts 
a  waaer  between  Ood'a  adanca  and  man'i,  aod  bâcha  the  fônner  with 
£6001  !  If  old  Hoaea  Bidow  oonld  oui;  get  hold  of  thii,  It  iroold  ax- 
tînguish  "  J.  F.  Robiiuon    allogeUieT. 

Oeolooisto'  ABBociA«Oir.— "J.  m."— Ciçy  reoeived.  Proof  «aa  tor- 
warded  to  yon. 

Bbttish  AssocuMos  Report. 
ta  now  publiabed,  there  «ould  be 
haTB  not  mentionad  tbe  aubjeat. 

Macbine-mide  J^weLlehY.— Mr.  Streettr'a  il 
reached  ua.  Wa  iball  bare  tometbiDg  to  sa;  of  it 


ireeting  pai 
an  eoil;  nomber. 

and  Interaiting. 


IUi;aâln»titation,8p.m.  "  éhemiatry  ot  Vegotable  Prodoota,"  by  Prof, 
Odllng,  F.R.S.  '  B  -.       J 

Roy»:  Sooiet;  Club,  6  p.m. 

London  Tnrtïtutlon,  7.S0  p.m. 

Newcaalle  Chemical  Society,  7.30  p.m. 

FBIDAY.  2Gth. 

Quekett  Mlcroaoopieal  Club,  8  p.m.  "On  Uioroacopia  tCooldc,"  by  Mr. 
M.  C.  Cooke.^ 

Royal  Institution,  8  p.m.  "On  the  Anglo-Saion  Conqueet,"  by  Prof. 
RollestoD. 

Eaat  Indu  Assodation,  8  p.m.  "  On  the  Addltlonal  £100,000,000  pro- 
proeed  to  be  Bipended  for  Bailways  in  India,"  by  lient. -OeDeral 
Sir  Artbnr  Cotton. 

CUoioal  Society.  8.30  p.m.  "Atroph;  of  Braïn,  with  very  low  Tem- 
pnrntnn,"  by  Dr,  Oreenhow.  "ImperfbnOe  Anoa,''  by  Mr.  C. 
n»th.     "  Ealoid  of  Allbert,"  by  Dr.  T>uckwMth.    "  Fatal  Epileptio 

8tupor,'b;Dr,  Handflold  Jones.  "Artiflcial  Re«pitation  inap ' 

Doath  from  Epileptoid  Fita,"  by  Dr.  Lmred  for  &.  H.  Jones. 

BATDRDAY,  26th. 


liie  variimaiiBhip  too  is  gond.     U  ahall  be  notioed  in 
Thk  WhiTI  HauD  ahall  be  notioed  in  our  neit. 

EaBT     KlBT     NaTURAL     HISTOBÏ      aWHETÏ.  —  "J.     H."— YoOT    IcttST 


HONDAY,  SStb. 


ttoyal  GeosTapbical  Hooiet;,  8.30  p 
Boâet;  of  Brilâah  Architecti,  S  p.m 
Inatltûteof  Aotuariea,  7p.m. 


NOTICES. 


Au.  penons  falliDg  to  obtain  a  réguler  aupply  ot  tbia  jourtlal  tbrough 
their  local  agent  may  ioaure  ita  prompt  recâpt  upon  tbe  day  ot  pablïca- 
tioD  by  forwarding  their  name  and  eddress  to  tbe  pubtlafaera,  at  75,  Givat 
Queen-atreet,  toeetber  witb  a  remittanoe  in  acconfance  with  tbe  sutijoined 
modiBed  ecale  of  anbaoription  (wUofa  inelndea  poatage),  via- — 

£.  s.    à. 

One  Year"!  Subaoription   0  17    9 

Half     „  „  0    B    0 

Quarter  „  0    E    0 

Sabacriptiona  in  ail  caaes  to  be  pud  ïn  adnnoe. 

Theae  tenus  praotlaallv  aboliab  tbe  cbsise  tor  poatage,  and  thon  of 

our  readera  wbo  hare  hltharto  haen  inommnienced  I7  the  qiathy  or 

of  tbair  newaagenta  wiQ  henoefotth  be  saved  tnabla,  aimoy- 

•ui^,  aod  aitm  ooat  in  proéuiing  this  joumal. 

Tbï  PusiMffltBB  o»  ScnBTiKc  Opunoif  wDl  be  happr  to  fbmrd  a 
prepidd  paioel  ot  Proapaotusee,  fec,  to  anj  «nbaoriben  no  wiU  iBterart 
hernsetres  in  oirenlating  them  among  tlMir  triwtdi. 
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WEDNE8DAY,  MABCH  30,  1870. 


DEMONSTEATIQNS  VERSUS  LECTURES. 

|HE  fact  that  a  namber  of  artisans  were  last  week 
shown  o?er  the  British  Masenm  bj  Professor 
Owen  and  Mr.  Woodward  is  symptomatic  of  the 
great  edacational  révolution  throngh  wbicli  we 
are  now  passing.  It  sbows  us  tbat  the  principle 
of  object-teacbing  is  getting  beyond  the  mère  sphère  of  chil> 
dreH's  schoolSi  and  that  an  idea  is  now  at  last  being  recognized 
of  the  necessity  for  démonstration  in  the  teaching  of  scientific 
snbjects.  The  visit  which  Professor  Morris  and  the  members 
of  the  Qeologists'  Association  paid  to  the  Muséum  is  a  fact  in 
the  same  direction.  There  cannot  be  the  smallcst  donbt  that, 
as  Science  is  now  tanght  in  the  greater  number  of  even  Scien- 
tific Institutions,  the  gênerai  resuit  is  "  cram."  The  students 
yawn  and  gape,  and  trj  to  keep  awake  while  a  lecturer  is 
drowsily  and  drearily  intoning  a  discourse  which  he  delivcrs 
from  manuscript,  and  save  that  now  and  then,  when  a  dîagram 
is  referred  to  or  a  "  stock  "  spécimen  is  lifted  up  and  replaced 
on  the  table,  there  is  really  nothing  to  convey  to  the  studcnt 
any  realization  of  the  subject.  How  is  it  to  be  ezpected  that 
any  good  oan  come  of  such  a  system  P  The  pupil  very  seldom 
handles  and  examines  a  third  of  the  objecte  concerning  whose 
history  and  characters  he  has  to  strain  bis  memory,  and  in  not 
one  q^e  in  a  thousand  is  he  shown  how  to  make  re« 
searches  on  his  own  acoount.  This  latter  is  a  point  of 
real  importance,  and  one  which  we  know  is  much  neg- 
lected  in  our  sohools  of  Science.  There  are,  of  course, 
now  and  then  young  men  of  wonderful  energy  who, 
Btriring  against  no  end  of  difficulties,  will  try  to  make  ont 
for  tUemselvetf  whether  the  statements  made  in  the  lectures  be 
really  true  or  not.  Thèse  afberwards  become  discovererB  ;  but 
Burely  their  teacher  is  hardly  to  be  credited  with  the  fact,  for 
Buch  men  would  aasuredly  hâve  tnrned  to  original  researoh  by 
the  force  of  their  very  natures.  But.  how  many  are  there  even 
now  attending  scientific  lectures  who  would  also  distinguish 
themsehres  as  investigators  where  they  only  shown  the  way  P 
We  venture  to  say  hundreds.  And  this  is  why  we  would  wish 
to  see  less  of  lectures  and  more  of  démonstration  in  our  Science 
schools.  As  it  is,  there  is  far  too  much  of  written  disccurses, 
black-boards,  and  diagrams. 

A  very  distinguished  examiner  in  one  of  our  universities  not 
long  ago  said  to  us,  "I  note  the  absence  of  démonstrative 
teaching,  especially  in  our  médical  schools.  Very  few  of  the 
candidates  for  degrees  know  anything  of  really  praotical  phy- 
siology.  They  can  write  volumes  on  the  nature  of  vital  force 
or  the  theory  of  reflex  action,  but  if  asked  what  will  be  the 
effect  of  an  injury  to  the  spinal  cord  at  this  or  that  point,  I 
notice  that  tl^ey  are  often  puzzled."  In  the  trnth  of  this  state* 
ment  we  hâve  the  most  implicit  belief.  Physiology  is  almost 
untaught  in  England.  Microscopic  Anatomy  is  nearly  as  little 
taught,  save  în  one  or  two  schools.  That  is,  they  are  not  dealt 
with  as  they  should  be.  Experiments  are  not  madc  in  the 
one  case,  and  the  student  is  not  shown  the  microscopic  struc- 
tures in  the  other.  In  hardly  any  instance  does  the  student 
learn  how  to  conduct  practical  inquiries  on  bis  own  account. 

llie  branches  of  Science  in  which  démonstration  is  so  much 
neglected  are  the  natural  and  not  the  physical.  Physics  and 
Ghemifltry  are  tanght  in  a  thoroughly  démonstrative  manner 
in  most  of  our  schools,  and  in  some  there  is  an  attempt  made 
to  teach  the  student  methods  of  original  research.  But  in 
Geology,  Pakeontology,  Botany,  Zoology,  Physiology,  and 
Histology,  there  is  nothing  like  adéquate  démonstration  al  teach- 
ing in  any  of  our  schools.  A  few  spécimens  are  arranged  on 
the  table,  and  diagrams  hang  on  the  wall  ;  there  is  a  black- 
board  and  chalk,  but  in  too  many  cases  the  lecture  is  delivered 
from  paper. 

We  Bhould  Hke  to  hé  able  to  say  in  a  few  years  Nous  avons 
chaiigè  tout  cela.    Could  not  the  Professorial  method  be  en- 


tirely  abolished,  and  a  combination  of  the  tutorial  plan  and 
the  demonstrational  be  adopted  P  If  this  could  be  achieved, 
Science  would  make  immense  advances  in  this  conntry  ;  for  not 
only  would  those  who  study  it  understand  their  subject  and 
feel  an  interest  in  it  impossible  under  the  exîsting  system, 
but,  by  a  little  additional  ezertion  on  the  part  of  the  teacher,  a 
very  large  proportion  of  bis  class  might  be  shown  the  way  to 
conduct  original  investigations  ;  and  it  is  only  by  such  work 
that  the  value  of  Science  in  éducation  can  be  appreciated. 

We  know  that  there  are  some  of  our  leading  tcachers  in 
Science  who  aiready  do  ail,  or  nearly  ail,  that  wc  hâve  sug- 
gested,  but  they  aro  the  few,  and  we  shonid  liko  to  see  thom 
the  many. 
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Sino«  openiog  this  dapartment,  we  bare  reoeiTed  lo  mneh  âisiatance  from 
friendly  rorreapondenU  in  différent  parts  of  the  world,  that  we  are  led  to 
believe  that  car  readers  may,  with  Tery  little  tronble  to  themselres,  aid  ns 
in  making  "  The  Week  "  a  most  comprehentive  record  of  cnrrent  erents  in 
the  acientifio  world.  We  therefore  appeal  to  ail  oar  friends  to  lend  ns,  not 
merelj  their  "  ears,"  bnt  their  hands,  and  to  send  os  any  weeklj  '*  jottings  " 
of  interest  relative  to  matters  oconrrlng  in  their  neighbonrhooa.  "The 
smallest  contribation  "  will  be  aocepted,  and,  aerioQsly,  the  briefer  and  more 
terse  the  notes  are  the  better.     Seoretaries  of  societies,  metropolitan  and 

groTinoial,  librarians,  corators,  leotnrers,  and  teschert,  may  aU  do  something 
1  their  tnm. 

SCIENTIFIC  Commission  of  a  most  remarkable 
character  bas  originated  in  Bussia.  A  number  of 
Bussian  savants  are  about  to  set  ont  on  a  tour  over 
Europe,  and  possibly  America,  with  the  object  of 
studying  the  progresB  of  the  ScienoeB  in  ail  their  varions 
branches.  This  Commission  will  consist  of  the  ordinary  Pro* 
fessors  of  the  University  of  Kiew — Professors  Chronszcewsky, 
Kowalewsky,  and  Hibel  ;  of  the  Grand  Master  of  the  Univer- 
sity  of  Dorpat — M.  Kepen  ;  of  Professors  Prachoff  and  Bara« 
niecky  of  the  University  of  St.  Petersburg  ;  of  M..Soblcr,  Pro- 
fessor in  the  University  of  Moscow  ;  of  Professors  Wladiniwoff 
and  Kolosoff,  of  the  University  of  Charkoff;  and  lastly,  of 
MM.  Brandt  and  He,  Professors  of  Surgery  in  St.  Petersburg 
and  Kasan.  The  fîirther  plans  of  the  Commission  bave  not 
yet  been  pnblished. 

Mb.  Birt  informsns  that  twelve  months*  observations  of  the 
spots  on  the  floor  of  the  lunar  crater  Plato  are  jnst  completed. 
The  number  of  observations  amounts  to  771,  the  number  of  spots 
ontho  iioor  being  35.  The  curves  ofvisibility  of  14  spots  bave 
been  projected  with  a  resnlt  strongly  indicative  of  an  inter* 
mittent  action  similar  to  that  manifested  by  terrestrial  volca« 
noes.  Some  of  the  spots  selected  bave  not  been  seen  for  four 
consécutive  lunations,  after  which  they  hâve  again  becomo 
visible. 

Dr.  M'Nab  has  been  appointed  Professor  of  Natural  His- 
tory in  the  Boyal  Agricuîtural  Collège,  Cirencester.  We  do 
not  know  whether  we  may  congratulate  Dr.  M'Nab  on  bis 
appointment  to  Cirencester,  but  we  certainly  congratulate  the 
Collège  on  its  obtaining  so  distinguished  and  hardworking  a 
student  of  botany  and  vegetable  histology. 

We  stated  some  time  since  that  there  were  fifty-three  candi- 
dates for  the  fifteen  fellowshîps  of  the  Boyal  Society.  We 
can  now  snpply  the  namcs,  no  less  than  twenty-one  of  which 
are  those  of  médical  men  : — William  Baker,  CE.  ;  E.  M.  Barry, 
BA.  ;  Bev.  Francis  Bashwortb,  B.D.  ;  B.  E.  Brodhurst, 
F.B.C.S.;  Samuel  Brown,  P.I.A.;  James  Brnnlees,  CE.; 
F.  T.  Buckland,  M.R.CS.;  G.  W.  Oallender,  F.B.CS.;  Com- 
mander William  Chimmo,  R.N.;  F.  Le  G.  Clark,  F.B.CS.  ; 
Henry  Dircks  ;  Alexander  Fleming,  M.D.  ;  P.  Le  N.  Foster, 
M.A.  ;  Sir  Charles  Fox,  CE.;  William  Fronde.  M.A.;  T.  M. 
Goodeve,  MA.  ;  E.  H.  Greenhow.  M.U.  ;  E.  T.  Higgins, 
M.B.C8.  ;  Bev.  Thomas  Hincks,  B.A.  ;  Charles  llornc  ;  Ri-v. 
A.  Home,  LL.D.  ;  James  Jago,  M.D.;  W.  S.  Jevons,  M.  A.; 
George  Johnson,  M.D.  ;    M.  K.  King,  M.D.  ;  J.  A.  Langridgo, 
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CE.  ;  N.  S.  Maskeljne,  M.A.  ;  M.  T.  Maaters,  M.D.  ;  Major 
F.  G.  Montgomerie,  BJQ.;  Alfred  Newton,  M.A.;  Andrew 
Noble;  Thomas  Nunneley.  F.B.C.8.;  E.  L.  Ormerod,  M.D.; 
Captain  Sherard  Osborn,  B.N.  ;  Be^.  Steven  Parkinson,  B.D.  ; 
Captain  B.  M.  Parsons.  B.B.;  W.  0.  Priestley,  M.D.  ;  C.B. 
Badcliffe,  M.D.;  W.  H.  Bansom,  M.D.;  E.  J.  Beed,  C.B.; 
W.  J.  Bussell,  Ph.D.;  B.  H.  Scott;  John  Shortt,  M.D.;  Ed- 
ward Thomas;  C.  F.  Varley,  CE.;  G.  F.  Verdon,  C.B.; 
Angastus  Voelcker,  Ph.D.  ;  Viacoont  Walden,  P.Z.S  ;  G.  0. 
Wallich,  M.D.;  A.  T.  H.  Watere,  M.D.  ;  Samuel  Wilks,  M.D.; 
Captaîn  C  W.  Wilson,  B.E.  ;  and  John  Wood,  F.B.CS. 

Tjie  unpleasant  qnarrels  and  gênerai  state  of  insubordination 
latelj  reported  as  ezisting  in  Queen's  Collège,  Galway,  appear 
to  bave  undergone  no  abatement.  The  lateat  news  we  hear  is 
that  Mr.  Ward,  the  demonstrator  of  anatomy,  bas  resigned  bis 
post.  In  a  letter  wbicb  that  gentleman  bas  addreased  to  the 
Président  of  Queen'a  Collège,  Galway,  be  déclares,  à  propos  of 
the  charges  brought  against  aome  of  the  Professors  conducting 
the  Clinical  Department  of  tbo  Médical  Scbool,  tbat  thèse 
were  sucb  as  no  man  connected  witb  tbat  acbool  could  safely 
contradict;  and  be  conoludes  by  saying  tbat  be  bas  strong 
opinions  on  tbe  way  in  wbicb  some  médical  Professors  dis- 
charge  the  duties  of  médical  éducation,  and  tbat  it  may  be 
soon  time  for  bim  to  express  tbem  ;  but  tbat,  meanwbile,  be 
feels  it  impossible  to  bold  bia  office  in  the  existing  state  of 
tbings.  This  really  looks  as  tbougb  a  searcbing  public  inquiry 
were  neoeasary.  We  tbink  tbat  the  Collège  autborities,  wbo 
can,  no  doubt,  justify  tbe  somewbat  aevere  course  tbey  bave 
Utely  adopted,  sbould  be  tbe  first  to  court  inquiry  into  tbe 
justice  of  tbe  measares  pursued  by  tbem.  Tbe  présent  con- 
dition of  bouleversement  ia  one  most  detrimental  to  tbe  interests 
of  certainly  as  good  a  aoientific  scbool  as  tbere  is  in  tbe 
kingdom. 

At  last  tbere  ia  aome  fair  proapect  of  tbe  eatablisbment  of 
a  Boy  al  Society  of  Medicine  in  London.  Tbe  adjourned 
meeting  of  the  Boyal  Médical  and  Chirurgical  Society  waa  beld 
on  tbe  14tb  inst.,  to  consîder  tbe  résolutions  propoaed  by  tbe 
committee  of  delegatea  to  promote  an  amalgamation  of  varioua 
Médical  Societies.  Tbe  proceedings  were  altogetber  of  a  formai 
character,  only  a  few  verbal  altérations  being  made  in  some  of 
the  résolutions  ^bicb  in  no  way  altered  tbeir  sensé  ;  and  tbey 
ail  were  adopted  witb  nearly  complète  unaniminity.  Tbe  only 
important  modification,  tberefore,  wbicb  bas  been  made  in  tbe 
acbeme  sent  up  by  tbe  committee  of  delegatea,  consists  in  tbe 
reunion  of  Medicine  and  Surgery  in  a  Medico- Chirurgical 
Section,  and  tbe  formation  of  a  Physiological  and  Anatomical 
Section  ;  so  tbat  tbe  sections  proposed  to  be  formed  are  pre- 
cisely  tbe  same  as  originally  agreed  upon  by  tbe  Society  at  its 
meeting  in  May  last.  We  bave  beard  notbing,  however,  of  the 
establishment  of  a  Tberapeutical  Section,  and  we  must  confess 
that  in  tbe  opinion  of  very  many  of  tbe  younger  members  of 
tbe  profession  aucb  a  aection  is  much  required. 

It  may  interest  tbose  of  our  readers  wbo  aided  witb  ua  in 
the  view  we  took  concerning  tbe  propoaed  abolition  of  tbe  chair 
of  the  late  Profeasor  Penny  to  know  that  a  brief  but  feeling 
memoir  of  the  Professer  bas  just  been  written  by  Dr.  James 
Adams.     The  pamphlet  is  printed  for  private  circulation. 

The  Society  of  Arts  bas  undertaken  a  task  wbicb  cannot  but 
be  attended  witb  tbe  very  best  results,  and  for  wbicb  it  merits 
tbe  bigbest  praîse.  It  bas  publisbed,  as  a  supplément  to  its 
/mtmal,  a  statistical  acconnt,  accompanied  by  a  map  or  plan 
of  the  educational — or  rather  non-educational — character  of 
one  square  mile  of  tbe  East-end  of  London.  In  this  we  fînd 
stated  tbe  population,  tbe  number  of  schools  receiving  Grovern- 
ment  granta;  tbe  number  of  sçhools  receiving  Government 
inspection  but  no  grants  ;  tbe  number  of  sobools  not  inapected  ; 
the  number  of  acboola  propoaed  to  be  enlarged;  and,  laatly, 
tbe  number  of  new  acboola  propoaed.  In  tbia  aquare  mile  tbere 
are  165  public-honaea  and  166  beer-bouaea,  and  the  eatimated 


amount  annnally  apent  in  tbem  by  thèse  very  poor  people  ia 
not  leaa  than  £450,000.  If  one  penny  out  of  every  eigbt  now 
apent  in  drink  were  put  by  for  one  year,  tbe  amount  raiaed 
wouldmore  than  build  the  acboola  required,  and  one  penny  out 
of  every  twenty-eight  would  keep  tbem  up  efficiently,  wiUiout 
any  Government  aid  or  assistance  from  charity. 

Those  wbo  occaaionally  travel  to  Dublin  or  Edinburgh  by 
the  night  mails  know  how  pleasant  it  is  to  procure  a  pair  of 
cross-sticks  from  tbe  guard,  and  covering  them  witb  cushions, 
thus  to  make  a  sort  of  couch  on  wbicb  even  disturbed  reat  can 
be  had  for  an  bour  at  a  time.  Sucb  travellers  will  be  deligbted 
to  hear  of  a  new  proposai  wbicb  the  BuUder  describes  : — Mr. 
Howliaon,  of  Glasgow,  propoaea  to  make  use  of  the  existing 
compartments  of  rail  way -carriagea,  bia  arrangement  permitting 
them  to  be  uaed  either  for  sitti bg  or  sleeping,  at  the  will  of  the 
passengers.  Uuless  when  used  for  sleeping,  the  compartments 
will  présent  almost  exactly  tbeir  présent  appearance,  and  the 
sleeping  arrangement  will  consiat,  in  first-class  carnages  of  one 
shelf,  in  second- class  carriages  of  two  sbelves,  placed  at  equal 
distances  above  the  présent  aeata,  of  equal  breadth  with 
them,  and  extending  in  the  same  direction.  The  arrangement 
is,  in  short,  similar  to  tbat  of  bertbs  in  ships  ;  and  tbe  railway 
berlbs  may  be  made  equally,  if  not  more,  commodious.  Under 
this  System  a  first-class  compartment  could  hold  only  four,  and 
a  second-clasa  aix,  passengers. 

Attempts  are  being  made  in  France  to  cultivate  tbe  Chinese 
primrose  in  the  open  air.  It  is  known,  aaya  the  Oardeners* 
Chronicle,  that  the  plants  grow  freely  in  China  and  Corea,  in 
colder  latitudea  than  those  of  France,  tbe  aloping  aides  of  the 
valleya  being  in  many  cases  covered  with  them.  An  amateur 
gardener,  in  order  to  try  the  robuatness  of  this  primrose,  lefb  a 
root  out  against  tbe  foot  of  a  north  walI,  during  the  whole  of 
the  month  of  January  last,  wbicb  was  not  at  ail  warm,  and  it 
was  not  destroyed.  This,  of  course,  does  not  prove  much,  but 
it  just  holds  out  a  hope  of  the  possibility  of  acclimatizing  this 
very  charming  and  early  flower;  and  if  borticulturists  sue- 
ceed  in  growing  it  out  of  doora  in  tbe  north  or  centre  of  France, 
thoae  of  the  aouth  of  England  may  do  tbe  aame. 

Mr.  Foley,  tbe  aculptor,  bas  received  tbe  commission  for 
the  Faraday  mémorial.  Tbe  work,  when  finished,  will  be 
placed  in  the  British  Muséum,  where,  in  the  hall,  a  fitting 
sepulchre  (!)  will  be  found  for  it.  Truly,  "  He  that  humbleth 
bimself  is  exalted," — at  least,  in  England. 

The  British  Médical  Journal  tells  us  that  M.  Fëlix  Boubaud 
bas  just  started  a  new  médical  journal.  It  is  "  cauiionné  et 
iinilyré  ";  so  tbat  it  is  evidently  intended  as  an  organ  of  medico- 
political  opinions,  as  well  as  of  médical  science.  The  ordinary 
médical  journals  do  not  pay  caution-money  or  stamp-duty,  and 
are  consequently  legally  disqualified  from  treating  politic^ 
questions.  Tbe  name  of  the  new  journal  is  L'Opinioth 
Médicale. 

Dr.  Sandeeson  and  Mr.  Hulke  bave  resigned  tbeir  joint 
lectureship  on  Physiology  at  the  Middiesex  Hospital  Médical 
Collège.  This  is  a  serions  blow  to  the  prospect  of  a  médical 
scbool  wbicb  was,  of  late  years,  commencing  to  be  prospérons. 
The  loss  of  two  such  genuine  labourers  in  the  field  of  science 
as  Mr.  Hulke  and  Dr.  Burdon-Sanderson  cannot  easily  be  re- 
paired. 

It  is  stated  on  authority  that  Mr.  W.  Egerton  Hubbard*s 
prizes,  offered  througb  the  médium  of  the  Boyal  Horticnltural 
Society,  bave  been  awarded  as  foUows: — For  an  Essay  on 
Cottage  Gardening,  the  prize  of  £5  to  Mr.  E.  W.  Badger, 
Midland  Couniies  Herald,  Birmingham  ;  for  an  Essay  on 
Window  Gardening,  the  prize  of  £3  to  Mr.  H.  Buttery,  Olap- 
bam.  For  the  former  prize  thirty-four  essay  s  were  sent  in,  of 
wbicb  number  thoae  from  Mr.  W.  P.  Ayres,  Nottingham.  and 
Mr.  E.  Luckhurst,  Egerton  House  Gardens,  Kent,  were  bigbly 
commended  ;  and  tbose  from  Mr.  D.  T.  Fish,  Hardwicke  Hoose» 
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Bary  St.  Edmand's  ;  Mr.  A.  Meikle,  Eead  Hall,  Wballej  ;  Mr. 
P.  Grieve,  Galford  ;  and  Mr.  W.  Earloy,  Digswell,  were  sève- 
rally  commended.  For  the  window  gardening  prize  eighteen 
essajs  were  contrîbated,  that  from  Mr.  D.  T.  Fish  beîng  highly 
commended,  and  those  from  Mr.  E.  Lnckhnrst,  Egerton  House 
Gardons  ;  Mr.  A.  Meikie,  Bead  Hall  ;  and  Mr.  W.  Mohs,  Shel- 
field,  Wickham,  Hants,  were  commended. 

Tue  fourth  grand  State  fair  of  the  Mechanics  and  Agricnl- 
taral  Fair  Association  of  Lonisiana  will  be  beld  at  New 
Orléans  in  April  of  this  year,  commencing  Satnrdaj,  tbe  23rd, 
and  continaing  nine  days.  Tbe  fair  will  be  beld  on  tbe  ezten- 
sive  grounds  of  tbe  association  in  the  above  city,  and  a  greatly 
enlarged  list  of  premiams  is  offered.  Yisitors  and  ezbibitors 
are  invited  from  every  section  of  America.  It  is  annoanced 
tbat.  railroads,  steamsbips,  and  otbcr  transportation  lines  will 
carry  exhibitors  and  tbeir  wares  at  balf  price.  The  secretary 
of  the  association  is  Mr.  Luther  Homes,  wbo  may  be  addressed 
by  those  who  wisb  for  further  information. 

Thx  season  of  the  Boyal  Botanic  Society  commences  to-day 
witb  an  exhibition  of  spriog  flowers. 

A  NEW  discovery  of  ooal  in  tbe  Brazil  is  jnst  announoed. 
B.  Ton  Brause  states  that  be  bas  discovered  coal  of  very  good 
qnality  in  the  Santa  Cartharina,  near  Ararangna.  Tbe  seam 
wbich  crops  oui  bas  been  explored  for  a  distance  of  some 
tbirty  miles,  and  fonnd  to  be  of  an  average  tbickness  of  ono 
mètre.  This  coal  bas  been  tboroughly  tested  and  analyzed  by 
Dr.  Netto,  of  Bio  de  Janeiro,  and  is  interesting  as  one  of  tbe 
very  few  instances  of  a  trae  coal  occurring  in  a  récent  geo- 
logical  formation,  altbongb  in  tbe  United  States  and  in 
Hanover  (on  the  ver^  borders  of  tbe  Netberlands)  two  or  three 
snch  occnrrences  are  on  record.  Tbe  coal  bere  allnded  to  is 
an  excellent  qaality  of  gas-coal. 

The  Isthmus  of  Corinth  is  at  last  to  be  cat  tbrongh  ;  it  is 
to  be  ''  Lessepsed,"  bat  not  by  Lesseps.  Tbe  undertaking  is 
conceded,  by  a  decree  of  February  9th,  ait.,  to  Mr.  Maxime 
Chollet.  The  works  are  to  be  commenced  within  eighteen 
months,  and  to  be  completed  within  six  years  ;  the  depth  to  be 
7'80  mètres  =  25^  ft.  Bâtes,  as  for  the  Suez  Canal,  to  be 
levied  on  sbips  only,  goods  being  free.  The  Gk>vemment  grants 
to  the  concessionnaires  ail  the  land  necessary  for  the  canal,  and 
5,000  hectares  =  12,350  acres,  on  each  side  ;  also  the  privilège 
of  working  the  mines,  quarries,  and  forests  of  the  State  sitnate 
vrithin  a  distance  pf  30  kilomètres  =  19  miles,  on  either  side  of 
the  canal. 

Thb  Boyal  Dublin  Society  bas  commenced  its  session  for  the 
deliv ery  of  popnlar  soientific  lectures.  Some  of  last  y  ear's  courses, 
reproduced  in  Scientific  Opinion,  werô  of  the  deepest  interest. 
Mr.Huggins  bas  already  giren  one  of  the  présent  course  of  lectures 
'*  On  Becent  Solar  and  Stellar  Discoveries."  Amongst  others 
it  is  announced  that  Dr.  B.  M'Donnell  will  gi?e  a  lecture  "  On 
Phosphorescence  and  Fluorescence  ;"  Professor  Hnll,  "  On  the 
Ooal-fields  of  Great  Britain  ;"  Dr.  Wyville  Thomson,  "  On  the 
Deep-sea  Soundings  during  the  Cruise  of  the  Porcwpine  ;"  Dr. 
Humphrey  Minchin,  '*  On  some  interesting  Phenomena  of 
Sound  ;  "  and  Dr.  J.  Emerson  Beynolds,  "  On  Ozone,  its  Nature, 
Properties,  and  Uses." 

On  Friday  evening  next,  Dr.  Hyde  Clarke  will  open  a  Con- 
férence at  the  Society  of  Arts  "  On  the  Through  Boute  to 
India."  The  chair  will  be  taken  at  8  o*clock.  Members  and 
their  friends  are  invited  to  attend. 

We  believe  that  tbe  Horticultural  Society  bas  made  arrange- 
ments by  which  it  will  retain  a  portion  of  tbe  old  Chiswick 
Garden.  It  is  said  that  the  terms  of  tbe  arrangement  are 
very  satisfactory. 

The  Médical  Scientific  Scbool  at  King's  Collège  is  about  to 
nndergo  serions  changes.  Sir  William  Fergusson  resigns  bis  chair 
of  Systematic  Surgery,  and  Mr.  Partridge  bis  appointment  as 


surgeon  to  tbe  bospital.  Sir  William  will,  however,  be  appointed 
Professor  of  Olinical  Snrgery  ;  while  Mr.  Partridge  stîU  retains 
the  chair  of  Anatomy.  Mr.  Wood  is  expeotod  to  sncceed  Sir 
William  Fergusson  as  Professor  of  Systematic  Surgery. 

The  first  of  the  séries  of  Annual  International  Exhibitions 
of  seleoted  works  of  Fine  and  Industrial  Art  and  Scientific 
Inventions  will  be  opened  at  South  Kensington,  London,  on 
Monday,  the  Ist  of  May,  1871,  and  closcd  on  Saturday,  the 
30th  September,  1871. 

The  result  of  some  récent  American  microscopical  examina- 
tions  does  not  favour  Dr.  Tyndall's  views.  The  dast  obtained 
from  the  places  of  amnsement  in  New  York  bas  been  analyzed 
by  tbe  scientific  officers  of  the  Metropolitan  Board  of  Health. 
Over  one  bundred  spécimens  of  the  partides  floating  in  tbe  air 
and  falling  as  dust,  were  coUected  on  plates  of  glass,  and  were 
examined  under  the  microscope.  The  proportions  of  the  dif- 
férent ingrédients  varied,  but  the  same  substances  were  found  in 
ail  the  spécimens.  The  composition  of  the  matter  subjected  to  the 
microscope  was  as  follows: — "The  dust  of  the  streets  in  its  finer  or 
coarser  particles,  according  to  the  height  at  which  it  had  been 
collected,  witb  a  large  proportion  of  organic  déments  ;  par- 
ticles of  sand,  of  quartz  and  feldspar  ;  of  carbon,  from  coal- 
dust  and  laropblack  ;  fibres  of  wool  and  cotton  of  varions 
tints  ;  epidermic  scales  ;  granules  of  starcb,  of  wheat,  mainly 
the  tissues  of  plants  ;  the  epidermic  tissue,  recognized  by  the 
stomata  or  breathing  pores;  vegetable  ducts  and  fibres,  witb 
spiral  markîngs  ;  vegetable  bairs  or  down,  either  single  or  in 
tufts  of  four  or  eight,  and  of  great  variety,  and  three  distinct 
kinds  of  pollens.  Fnngi  were  abundant,  from  more  micrococcus 
granules  to  filaments  of  mould.  When  water  was  added  to  a 
portion  of  dust  from  whatever  source,  and  exposed  in  a  test- 
tube  to  sunlight  or  beat  for  a  few  hours,  vibriones  and  bacteria 
made  tbeir  appearance. 

We  understand  that  a  new  édition  of  a  work,  entîtled  The 
Honeybee  :  its  Natural  Hiatory,  Physiology,  and  Managenieiit^ 
by  Ed.  Bevan,  M.Dl,  revised  and  enlarged,  witb  copions  illus- 
trations, by  Wm.  Augustus  Munn,  F.B.H.S.,  &c.,  is  in  tho 
press,  and  sbortly  wiU  appear. 

• 

Db.  Both  bas  issued  a  pamphlet,  addressed  apparently  to  tho 
(xovemment,  in  wbich  be  urges  the  daims  of  physical  éducation 
to  rank  witb  reading,  writing,  and  arithmetic  in  scbools.  We 
do  not,  however,  exactly  comprehend  what  Dr.  Both  means  to 
include  under  physical  éducation.  Clearly  it  is  not  pbysics. 
We  fancy  be  means  hygiène  ;  but  we  are  in  doubt  whether  tbe 
movement-cure  or  atbletics  is  not  also  intended. 

The  French  Academy  of  Medicine  bas  been  doing  honour  to 
the  press.  At  its  meeting  on  the  15th  it  elected  M.  Amédde 
Latour,  many  yeard  editor  ofii*l/nûm3f6dtca2e,tothebonorary 
rank  of  Associate.  This  maj  fairly  be  regarded  as  a  compli- 
ment paid  to  tbe  médical  press  of  Paris  in  the  person  of  one  of 
its  most  worthy  représentatives. 

The  Âilienœum  states  that  M.  Andrc  Leroy,  of  Antwerp, 
is  engaged  on  a  Dictionary  of  Pomology  ;  three  large  volumes 
are  ready,  and  treat  of  pears,  apples,  quinces,  service-trees,  and 
I  medlars.  Two  more  volumes  will  complète  the  work,  one  of 
î  which  will  treat  of  stone-fruits,  the  other  of  grapes  and  miscel- 
I  lancous  fruits.  Each  species  of  fruit  is  treated  in  an  elaborate 
I  way,  and  to  the  mode  of  its  culture  is  prefixed  a  bistory  of  its 
1  culture  (besides  several  types  of  each  variety — 915  varieties  of 
pears  are  described),  and  each  description  is  accompanied  by  a 
woodcut* 

On  Saturday  the  members  of  Working  Men*8  Clubs  visited 
the  British  Muséum,  under  the  guidance  of  Professor  Owen 
and  Mr.  Henry  Woodward.  Professor  Owen  explained  the 
nature  of  the  extinct  animais.  The  next  visit  will  be  made 
to  the  National  Gallery,  under  the  guidance  of  Mr.  Francis 
Tumer  Palgrave. 
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M.  T.  0.  BfiKHAUT,  reporter  m  Class  86  of  the  Paris  Exhi- 
bition, desires  the  introdaction  of  maize  into  Eogland  as  a 
green  vegetable.  His  observations  certaioly  havo  considérable 
force.  He  writes  as  follows  : — "  Two  seasons  of  expérience  in 
the  attempt  to  grow  Tarieties  of  maize  which  wonld  take  a  good 
place  as  table  vegetables  in  this  coantrj  hâve  proved  so  snc- 
cessfal  as  to  make  me  wish  to  spread  more  fnlly  the  know- 
ledge.  Maize,  thoogh  the  staplo  food  of  millions,  in  a  green 
Btate,  is  not  known  in  England  as  it  deserves  to  bc.  This 
anses  because  the  only  variety  common  is  the  jellow  maize  of 
commerce,  which  is  too  coarse  in  flavour  to  be  nsed  fresh. 
Some  time  ago  I  introduced  twenty  new  varieties,  never 
previously  to  the  late  French  Exhibition  grown  together,  and 
now,  after  two  very  dissimilar  seasons,  it  is  fairly  shown  that 
they  are  well  adaptcd  to  continue  the  season  in  the  automnal 
months,  rcproducing  the  fiavours  of  the  pea  and  asparagus. 
Of  the  value  of  maize  as  a  nutritions  vegetable  of  great  value 
for  invalida  and  others  there  was  never  any  question.  lis 
culture  hitherto  bas  been  omitted  because  the  pure  white 
varieties  from  Oeorgia  werc  not  known;  and,  but  for  the 
Exhibition  of  1867,  wonld  scarcely  bave  been  appreciated. 
Among  the  others  are  very  bcautiful  rcd,  blue,  and  pink 
hybrids,  and  their  grand  appearance  is,  of  itself,  no  little 
recommandation ." 

Tet  another  new  journal.  To-day  is  published  the  first 
nnmber  of  a  monthly  periodical  devoted  to  the  literature  of  tbe 
fragrant  weed.  It  is  really  an  interesting  paper,  and  bears 
the  name  of  Oope's  Tobacco  Fiant,  Its  leader  asks  the  im- 
portant qaeation,  "  Why  cannot  Great  Britain  grow  tobacco  P  " 
To  which  we  can  give  a  satisfactory  answer  in  five  words— Mr. 
Lowe  won't  allow  it. 


CONGELATION    OF    PERSONS   KILLED    BY 

LIGHTNING. 

BY  H*  LB  PBOFB68BVB  A.  FO£Y. 

BNEBAL  comte  de  MAISTBE,  son  of  the  illus- 
trions  author  of  Soirées  de  Saint'Péterahourg,  in- 
forms  Dr.  Boudin  that  some  Sardinian  sailors  killed 
by  lightning  in  the  Mediterranean  presented  ail  the 
signs  of  death  hy  freezing.  "This  observation  is  the  more 
remarkable,"  adds  M.  Boudin,  "  as  it  recalls  the  congélation  of 
wine  long  ago  noticed  by  the  anciente."  ^  On  a  man  strnck  by 
lightning  toward  the  back  of  the  head,  at  the  passage  of  the 
stroke,  there  coald  be  fonnd  neither  fracture,  nor  fissure,  nor 
yet  an  altération  in  any  other  part  of  the  skuU.  The  brain 
was  alao  very  sonnd,  there  being  alone  at  the  superior  part 
coiigeàled  lymph,  which  had  infiltrated  into  the  folds  of  the  pia 
tncUer,  This  yonng  man,  killed  by  the  stroke,  remained 
immobile,^ 

If  the  congélation  of  persons  kiHed  by  lightning  bas  been 
well  observed,  if  it  bas  not  slipped  in  by  some  illusion  in  the 
observer's  mind,  and  if  especially  this  fact  comes  to  be  confirmed, 
hère  is  the  explanation  of  it  which  I  would  propose  ;  The  ré- 
cent researches  of  MM.  Joule,  Clausius,  Thomson,  and  others, 
hâve  led  physiciets  to  regard  beat  as  resulting  from  a  rotatory 
motion  of  the  particles  about  an  axis,  and  M.  de  la  Rive  bas 
considered  this  hypothesis  as  calculated  to  explain  the  polarity 
of  atoms.  This  savant  thon  asks,  "  If  it  might  not  be  possible 
that  the  cause  of  the  heat  generated  by  the  reunion  of  the  two 
eleotricities,  bronght  about  nnder  the  form  of  discharge  or  cur- 
rent,  may  bo  not  in  the  fact  itself  of  this  reunion,  but  in  an 
increase  of  molecular  motion,  which  might  resuit  from  the  trans- 
mission of  electricityP"3  Consequently,  according  to  this 
theory,  a  carrent  or  an  electrical  discharge  direoted  npon  a 

1  Boadin.    Mêmes  Annales,  and  p.  43  du  tirage  à  part. 

2  BiMtoif  de  l'Académie  deê  Seieneei  de  Varié,  1093,  t.  ii.  p.  111. 

»  De  la  BiTe  (Aneust).    Traité  de  VSUeirieUi  théorique  et  applique,  t.  ii.  p.  21f . 
Walker'i  trane.,  TOI.  ii.  p.  803,  '-*■   ^    » 


body,  must  give  rise  to  two  molecular  motions  in  contrary 
directions,  and  in  the  sequel  to  effects  equally  inverse.  In  the 
first  case,  the  current  being  directed  in  the  same  way  as  the 
polarity  which  produces  the  natural  heat  of  the  body,  it  is  évi- 
dent that  it  augmente  the  rotary  motion  of  the  particles  around 
their  axes,  raises  their  température,  and  produces  in  proportion 
to  its  energy  ncw  thermo>mechanical  effects.  The  resnlt,  there- 
fore,  will  be  the  élévation  of  the  température  of  the  body  tra- 
versed  by  the  current  or  electrical  discharge.  In  the  second 
case,  the  current  being,  on  the  oontrary,  in  an  inverse  direction 
from  the  polarity  which  produces  the  natural  heat  of  the  body, 
it  is  also  évident  that  it  diminishes  the  rotary  motion  of  the 
particles  around  their  axes,  lowers  the  température,  and  pro- 
duces, as  in  the  first  case,  thermo-mechanical  effects  propor- 
lional  to  its  power.  The  resnlt  will  therefore  be  a  lowering, 
instead  of  an  élévation  of  the  température,  which  lowering  may 
descend  to  the  freezing-point. 

It  is  according  to  this  principle  that  M.  de  la  Rive  explains 
the  thermo-electrical  properties  of  some  metals  of  orystalline 
molecular  structure,  in  which  is  sometimes  observed,  as  Pettier 
first  proved,  a  lowering  of  température  by  the  reunion  of  the 
two  eleotricities,  as  far  as  the  freezing-point  of  water,  and  even 
according  to  the  expérimente  of  Lenz,  in  five  minutes  this 
lowering  of  température  reached  4°  C.  (24°  Fahr.).^ 

Seeing  that  modem  physics  can  supply  us  with  an  explana- 
tion BO  satisfactory,  we  can  now  readily  nnderstand  that  the 
congélation  of  persons  or  liquids  struck  by  lightning  shonld 
not  be  to  us  a  snrprising  phenomenoo.  In  fact,  one  has  bat  to 
suppose  that  the  discharge  of  the  lightning  takes  place  in  aa 
inverse  direction  to  the  polar  rotation  which  the  molécules  of 
the  body  poesess  for  the  purpose  of  originating  its  own  heat  ; 
and  that  then  this  rotation  or  motion  of  heat,  having  been 
reversed  and  diminished,  the  lowness  of  the  température  pro- 
duced  may  reach  congélation.  Indeed,  beat,  properly  so  oalled, 
dépends  npon  a  molecular  vibration,  more  intense  and  in  a 
certain  direction  ;  minimum  heat,  or  coîd,  dépends  also  npon 
this  same  vibration,  but  less  intense  and  in  an  opposite  direc- 
tion.— New  York  MedicalJoumal,  March. 


WHAT    IS    BRICK    TEAP 

BY  WILLIAH   COCHBAN,  U.B.A.S. 

HE  utilization  of  the  refuse  of  the  tea  manufacture  is 
a  featnrc  in  Chinese  economy  which  well  deservee 
the  attention  of  our  Indian  planters  ;  and  the  ad- 
mirable product  resulting  from  it  claims  the  atten- 
tion of  philanthropists  both  there  and  at  home.  It  is  well* 
known  that,  from  Ûie  prolongea  manipulation  which  tea  leaves 
undergo,  a  large  percentage  becomes  much  broken,  or  is  re* 
duced  to  powder,  and  thereby  deteriorated  in  value.  It  may 
seem  strange  to  many  why  tea  dust  and  siftings  should  be  con- 
sidered as  refuse  at  ail,  seeing  they  are  still  tea  ;  more  especi&U j 
when,  as  a  rule,  they  yield  a  stronger  infusion  than  the  finest 
and  most  perfectly  curled  leaves.  This  apparent  incongruitj 
disappears,  however,  on  doser  investigation.  When  in  the  form 
of  dust  its  liability  to  adultération  with  sand  or  other  heary 
foreign  substance  is  vastly  inoreased  ;  and,  as  siftings,  fanningB, 
or  broken  leaf,  an  irrésistible  temptation  is  offered  to  the  in- 
troduction of  the  broken  leaves  of  other  less  valuable  plants. 
Then  again  the  darker  infusion  is  nsually  obtained  only  at  the 
first  macération,  the  boiling  water  so  acting  on  the  pulverixed 
leaves  that  nearly  their  whole  strength  is  extracted  at  once  ; 
whereas,  with  closely  twisted  leaves,  a  second,  thirâ,  or  some- 
times even  a  fonrth  infusion  fails  to  deprive  them  of  ail  aolnble 
material.  Under  snch  circnmstances  the  Chinese  merchant,  in 
order  to  encourage  business  in  good  leaf,  frequently  sells  his  dust 
and  siftings  at  a  low  figure,  if  not  at  a  price  under  oost.     Bat  it 

*  De  la  BiTO  (Aofost).     Work  dted,  t.  ii.  p.  MS  ,•  Walker's  tranilatioD,  toL  U. 
p.  306. 
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happens  that  a  vast  (pantitj  of  refaae  is  prodaced  in  a  district 
of  ihe  Empire  80  remote  from  the  *'  Treaty  ports/'  where  alone 
basineas  can  be  profitably  transacted  with  foreigners,  that  some 
other  openîng  had  to  be  discovered.  Sach  an  oatlet  the 
Chinese  speedilj  foand  in  the  mannfactare  of  brick  tea  for  the 
Bussian  market. 

This  étrange  phase  of  the  fragrant  herb  takes  three  forme  : 
Large  Green,  Small  Green,  and  Black  Bricks. 

The  large  green  variety  ie  manafactnred  in  the  hilly  régions 
in  the  province  of  Hnpeh,  abont  two  hnndred  miles  west  of 
Hankow.  It  ie  fabricated  ont  of  the  coarser  leaves  and  upper 
twigs  of  the  Thea  viridis,  to  which  are  added  mnch  of  the 
broken  leaf  and  dast  resiilting  from  green  tea  manipulation. 
The  mass  is  simply  moistenedby  the  application  of  steam,then 
compressed  in  wooden  moolds,  having  the  chop  of  the  manu- 
facturer eut  in  relief  on  one  of  the  inner  surfaces.  The  bricks 
are  then  piled  np  in  stacks  protected  from  the  sun  and  rain,  but 
having  a  free  cnrrent  of  air  circulating  through  and  aronnd 
them.  When  qnite  dry,  each  brick  is  enveloped  in  paper; 
thirty-six  bricks,  built  into  an  oblong  figure,  are  covered  with 
dry  fragrant  leaves,  and  the  whole  matted  over.  Snch  packages 
are  known  as  "  baskets." 

In  colonr  this  form  of  tea  exhibits  a  dusky  green,  and  is 
now  made  to  a  large  extent  by  the  Bussian  agents  of  the 
Kiachta  merchants.  It  sells  at  Eiachta  at  abont  three  roubles 
(1  rouble  =:  ds.  2d.  sterling)  more  per  basket  than  that  made 
by  the  Chinese  ;  but  then  it  should  be  remembered  it  costs  the 
Bussian  agents  from  50  to  75  tael  cents  (1  tael  =  6s.  8d. 
sterling  there)  more  at  Hankow.  Large  green  bricks  measure 
13  X  6|  X  li  inches,  the  weight  of  the  basket  being  abont 
83  catties,  or  nearly  111  Ib.  avoirdupois. 

Unlike  the  method  employed  in  Mincing-lane  for  testing  the 
qnality  of  tea,  the  Mongol  buyer  proves  the  soundness  of  his 
purchase  by  placing  a  brick  upon  his  head  and  pnlling  the 
extremities  downwards  with  both  hands;  should  it  neither 
yield  nor  break  it  is  considered  sonnd  ;  if  it  bends  or  fractures 
it  is  unhesitatingly  tossed  aside  as  worthless.  Occasionally,  a 
similar  test  is  practised  over  the  bended  knee. 

Among  ail  the  native  inhabitants  of  Mongolia,  and  a  large 
number  of  the  Bouriats  who  live  in  the  neighbonrhood  of  the 
Busso-Mongolian  f routier,  this  description  of  tea  is  in  favour. 
The  chief  markets  are  Chang-kia-kow,  Ourga,  and  Kiachta. 

Small  green  brick  tea  is  always  snperior  to  large,  from  the 
simple  circumstance  that  much  greater  care  is  bestowed  on  the 
sélection  of  the  materials,  and  during  the  manufacture;  con- 
sequently  it  commande  a  higher  price,  although  its  fabrication 
is  similarly  conduoted.  It  is  consumed  by  the  Siberian  pea- 
santry  and  the  better  class  of  Bouriats  and  Toungous  résident 
near  the  Mongolian  frontier.  Even  the  Mongol  mandarins, 
both  in  their  native  country  and  when  attachcd  to  the  court  at 
Pékin,  prefer  this  tea.  The  usual  size  of  the  bricks  is 
8J  X  5J  X  I  in.,  and  the  principal  emporinms  for  their  dis- 
tribution are  Kiachta,  Ghita,  and  Nerchinsk. 

Neither  of  thèse  two  forms  of  brick  tea  undergo  fermenta- 
tion. Black  brick  tea,  named  in  Mongolia  "  Dirintirroo,"  is 
made  into  cubes  of  the  same  size  as  small  green.  It  consists 
of  siftings,  fannings,  and  the  dust  resulting  from  the  prépara- 
tion of  Moning  and  Kaisow  teas  for  the  London  market,  with 
an  admixture  of  Bohea  and  small  twigs.  Like  small  green,  it 
is  nsually  packcd  with  64  or  72  bricks  in  a  basket,  and  is  in 
reqnest  among  the  Tartars  or  Khirgis  of  Western  Siberia. 
Large  quantities  are  also  sold  to  the  peasantry  residing  on  the 
western  shores  of  Lake  Baikal.  The  native  markets  are 
Kiachta,  Irkoutsk,  Omsk,  Tomsk,  Kazaw  ;  and  Nijni  Nov- 
gorod  and  Irbit,  during  the  faire. 

The  average  priées  obtained  by  the  Bussians  at  the  markets 
stated  are  as  follows  : — 

Sort.  BMketof  Fer  BMk«t.  Woight. 

Large  green  brioks...  36  brioka 4  taels    1111b.  avoird. 

Small  green      „     ...  64    „      4    „       93^        „ 

Smaîlblack      „     ...64    „      4i  to  5  93i        „ 


As  already  mentioned,  the  brick  tea  of  Ghineso  manufacture 
fetches  a  rather  lower  price. 

A  few  statisties  may  prove  instructive,  especially  to  such  of 
onr  Indian  tea-planters  as,  from  the  favonrabie  position  of  their 
gardens,  may  in  future  hâve  opportnnities  of  cnltivating  the 
brick  tea-trade  in  compétition  with  the  Bussian  merchants. 

The  commerce,  until  within  the  last  nine  years,  was  wholly 
in  the  hands  of  the  Ghinese;  but,  forecasting  events,  and 
depending  on  the  superiority  of  European  to  Asiatic  manipula- 
tion, the  Bussian  merchants  of  Kiachta  boldly  sent  their  own 
agents  to  Hupeh,  who  hâve  not  only  succeeded  in  producing  a 
better  quality  of  tea,  but  hâve  since  then  monopolized  a  con-- 
siderable  percentage  of  the  brick  tea  trade.  This  no  doubt 
arose  partly  from  tho  fact  that  foreigners  posecss  an  advantage 
over  tho  Ghinese,  inasmuch  as  they  are  not  ronlcted  in  snch 
heavy  inland  duties.  To  show  the  extraordinary  progrcss 
made  by  the  Bussians,  it  may  be  mentioned  that  in  18(m,  only 
two  years  after  they  commenced  the  manufacture  their  agents 
forwarded  to  Kiachta  15,000  baskets,  whilst  the  Ghinese  during 
the  period  received  only  30,000  at  their  old  established  cm- 
porium  at  Maimaichin,  150  yards  from  Kiachta  ;  in  short,  the 
quantity  of  Bussian  manufactured  brick  tea  which  crosses  the 
frontier  is  annually  increaeing,  whereas  that  made  by  the  natives 
is  as  steadily  on  the  wane. 

The  sales  at  Ourga,  the  capital  of  Mongolia,  abont  200  miles 
from  Kiachta,  are  said  to  be  upwards  of  50,000  baskets  per 
annum  (over  5,000,000  Ib.,  or  piore  than  half  the  entire  produco 
of  our  Indian  tea^gar.dens),  of  which  nine-tenths  are  large  green 
brick. 

The  Ghinese  transport  the  greater  portion  of  their  brick 
tea  overland,  vîâ  Shansi,  whilst  the  Bussians  invariably  send 
theirs  via  Shanghai  and  Tientsin  to  Kiachta,  whence  it  is 
transported  to  Siberia,  Tartary,  and  Bussia,  on  the  backe  of 
camele. 

In  Mongolia  and  Tartary  the  method  of  preparing  brick 
tea  for  drinking  is  unique,  and  ie  suggestive  of  a  cheap  and 
afâmirable  substitute  for  food  during  times  of  commercial 
distress  and  famine,  which  we  heartily  recommend  to  the 
guardians  of  the  poor  at  home,  and  to  the  Government  of 
India. 

It  is  rubbed  to  fine  powder,  boiled  with  alkaline  steppe- 
water,  to  which  sait  and  fat  hâve  been  added,  the  décoction 
being  earefully  decanted.  Of  this  liquid  the  nomadio  races 
drink  from  twenty  to  forty  cups  per  day,  mixing  it  first  with 
milk,  butter,  and  a  little  roaeted  meal.  But  even  with  mcal, 
they  Bubsist  on  the  beverage,  and  maintain  perfect  health  and 
a  robust  physique  for  many  weeks  in  succession. 

It  is  not  illogical  to  argue,  from  the  foregoing,  that  the  use 
of  brick  tea,  prepared  in  a  similar  manner,  and  introduced  into 
onr  varions  unions,  casual  wards,  and  prisons,  in  a  country  less 
exposed  to  clîmatic  severity  than  the  steppes  of  Tartary  or  tbe 
wintry  solitudes  of  Siberia,  would  be  productive  of  economy, 
not  to  mention  the  déterrent  influence  that  such  unusual  faro 
could  not  fail  to  exercise  on  the  dass  of  people  habitually 
finding  their  way  to  thèse  refuges. — The  Food  Journal, 


ON  THE  TEMPEBATUBB  AND  ANIMAL  LIFE  OF 

THE  DEEP  SEA. 

BY  WILLIAM   B.   CARFENTKB,  H.D.,  F.A.S. 

In  Four  Pabts. — Part  II. 

|N  ordcr  to  connect  the  work  of  the  Potcuplne  with 
that  of  the  Lightning  expédition,  it  will  be  désirable 
to  commence  with  the  third  cruise  of  the  former,  in 
which  a  detailed  survey  was  made  of  the  arca  travcrsed 
in  the  preceding  year  by  the  latter.  In  this  cruise  hotiom- 
soundings  were  taken  at  thirty-six  différent  stations,  at  depths 
varying  from  100  to  767  fathoms  ;  of  thèse,  seventeen  were  in 
the  oold  area  and  fourteen  in  the  warm,  whilst  five  exhibited 
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intermediate  températures,  in  accordanoe  wîth  their  border 
position  between  the  two.  In  order  to  ascertain  whether  the 
minimum  températures  thns  obtained  were  really  the  tempera- 
tares  of  the  bottom,  sériai  soundiogs  were  taken  at  three 
stations,  of  which  one  was  in  the  warm  area  and  two  in  the 
oold — the  température  at  différent  depths  between  the  surface 
and  the  bottom  being  ascertained  bj  successive  observations,  at 
the  same  points,  at  intervals  of  50  or  100  fathoms.  AU  thèse 
résulta  agreed  extremely  well  with  each  other  ;  and  thej  closely 
accorded  with  the  fifteen  observations  made  in  the  Lujhtning 
expédition,  when  the  requisite  correction  for  pressure  (from  2° 
to  3^,    according  to  the   depth)   was   applied  to   the    latter 

(Table  I.). 

TABLE  I. 

Température  of  the  Sea  at  différent  Deptus  in  the  Channel 

BETWEEN  the    NORTH  OF  SCOTLAND,  THE  ShETLAND   IsLES,  AND 

THE  Faroe  Islands,  as  ascertained  by  Sériai  and  by  Bottom 
Sonndings.  (N.B. — ^The  Boman  Namerals  indioate  the  Lig7itnir\g 
Température- SoundingS)  correoted  for  pressure.) 
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The  following  gênerai  snmmary  of  thèse  results  brings  into 
marked  contrast  the  conditions  of  the  warm  and  cold  areas, 
which  occnpy  respectively  the  W.S.W.  and  E.N.E.  portions  of 
the  channel  between  the  north  of  Scotland  and  the  Faroe 
Islands,  and  lie  side  by  side  in  its  midst. 

The  0t<9/ac€-temperature  may  be  said  to  be  everywhere  nearly 
the  same,  yiz.,  52^  ;  the  variations  above  or  below  this  being 
attribntable  either  to  atmospheric  difiEerences  (as  wind,  snn- 
shine,  &o,)  or  to  différences  of  latitude.  Alike  in  the  warm 
and  cold  areas,  there  was  a  fall  of  from  3°  to  4^  in  the  first 
50  fathoms,  bringing  down  the  température  at  that  depth  to 
48°.  A  slow  descent  took  place  nearly  at  the  same  rate  in 
both  areas  throngh  the  nezt  150  fathoms  ;  the  température  in 
the  warm  area  at  the  depth  of  200  fathoms  being  47^,  whilst 
in  the  cold  it  was  457°.  It  is  below  this  depth  that  the 
marked  différence  shows  itself.  For  whilst  in  the  warm  area 
there  is  a  slow  and  pretty  uniform  descent  in  tho  nezt  400 


fathoms,  amounting  to  less  than  four  degrees  in  the  whole, 
there  is  in  the  cold  area  a  descent  oî  fifteen  degrees  in  the  next 
100  fathoms,  bringing  down  the  température  at  300  fathoms  to 
30'8°.  Even  this  is  not  the  lowest  ;  for  the  sériai  soandings 
taken  at  depths  intermediate  between  300  and  640  fathoms  (the 
latter  being  the'greatest  depth  met  with  in  the  oold  area-, 
midway  between  the  Faroe  and  the  Shetland  Islands)  showed 
a  further  progressive  descent  ;  the  lowest  bottom-temperatore 
met  with  being  29'6°.  Thus,  while  the  température  of  the 
snperficial  stratum  of  the  water  occupying  the  cold  area  clearly 
indicates  its  dérivation  from  the  same  source  as  the  gênerai 
body  of  water  occupying  the  warm  area,  the  température  of 
the  deeper  stratum,  which  may  hâve  a  thickness  of  more  than 
two  thotufand  feet,  ranges  from  the  freezing-point  of  fresh 
water  to  2^°  below  it.  Between  the  two  is  a  stratum  of  inier- 
mixture  of  aboat  100  fathoms  thickness,  which'  marks  the 
transition  between  the  warm  superficial  layer  and  the  body  of 
frigid  water  which  occupies  the  deeper  part  of  the  channel. 

The  shortest  distance  within  which  thèse  two  contrasted 
submarine  climates  were  observed  at  corresponding  depths  was 
aboat  20  miles  ;  but  a  much  smaller  distance  was  suâicient  to 
prodace  it  when  the  depth  rapidly  changed.  Thns,  near  the 
Southern  border  of  the  deep  channel,  at  a  depth  of  190  fathoms, 
the  bottom  température  was  487°  ;  while  only  six  miles  off, 
where  the  depth  had  increased  to  445  fathoms,  the  bottom- 
temperature  was  30*1°.  In  the  first  case,  the  bottom  evidently 
lay  in  the  warm  snperficial  stratum  ;  whilst  in  the  second  it 
was  overfiowed  by  the  deeper  frigid  stream. 

It  seems  impossible  to  acoount  for  thèse  phenomena  on  any 
other  hypothesis  than  that  of  the  direct  derivatton  of  this  frigid 
water  from  tlie  Arctic  hasin.    And  this  agrées  very  well  with 
other    facts    observed    in    the    course    of    the    exploration. 
Thus  : — 1.  The    rapid  descent    of   température  maxking  Ûe 
**  stratum  of  intermizture  "  began  about  50  fathoms  searpr  the 
surface  in  the  most  northerly  portion  of  the  oold  area  ezamined 
than  it  did  in  the  most  southerly,  as  might  be  ezpected  &om 
the  nearer  proximity  of  the  cold  stream  to  its  source.     2.  The 
sand  covering  the  bottom  contains  particles  of  volcanic  minerais, 
probably  brought  down  from  Jan  Mayen  or  Spitzbergen.    3. 
The  fauna  of  the  cold  area  has  a  decidedly  Boréal  type  ;  many 
of  the  animais  which  abound  in  it  having  been  hftherto  found 
only  on  the  shores  of  G-reenland,  Iceland,  or  Spitzbergen. 

Although  the  températures  obtained  in  the  warm  area  do  not 
afford  the  same  striking  évidence  of  the  dérivation  of  its  whole 
body  of  water  from  a  southern  source,  yet  a  oareful  ezamina- 
tion  of  its  condition  seems  fully  to  justify  suoh  an  inference. 
For  the  water  at  400  fathoms  in  lat.  59^°  was  only  2*4°  colder 
than  water  at  the  same  depth  at  the  northem  border  of  the 
Bay  of  Biscay,  in  a  latitude  more  than  10°  to  the  south,  where 
the  surface  température  was  627°  ;  and  the  approximation  of 
the  two  températures  is  yet  nearer  at  still  greater  depths,  the 
bottom-temperature  at  767  fathoms  at  the  former  station  being 
41 '4°,  whilst  the  température  at  750  fathoms  at  the  latter  point 
was  42*5°.  Now,  as  it  may  be  certainly  afiirmed  that  the  lowest 
température  observed  in  the  warm  area  is  considerably  above 
the  isotherm  of  its  latitude,  and  that  this  élévation  could  not 
be  maintained  against  the  cooling  influence  of  the  Arctic  stream 
but  for  a  continuai  supply  of  beat  from  a  warmer  région,  the 
inference  seems  inévitable  that  the  bulk  of  the  water  in  Uie  warm 
area  must  hâve  come  thither  from  the  south-west.  The  influ- 
ence of  the  Gulf  Stream  proper  (meaning  by  this  the  body  of 
superheated  water  which  issues  through  the  "  Narrows  "  from 
the  Gulf  of  Mexico),  if  it  reaches  this  locality  at  ail — ^which  is 
very  doubtful — could  only  affect  the  m^st  supetficiaZ  stratum  ; 
and  the  same  may  be  said  of  the  surface-drifb  caused  by  the 
prevalence  of  south-westerly  winds,  to  which  some  hâve  attri- 
buted  the  phenomena  usually  aocounted  for  by  the  extension  of 
the  Gulf  Stream  to  thèse  régions.  And  the  présence  of  the 
body  of  water  which  lies  between  100  and  600  fathoms'  depth, 
and  the  range  of  whose  température  is  from  48°  to  42°,  can 
scarcely  be  acoounted  for  on  any  other  hypothesis  than  that  of 
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a  ffreat  gênerai  movement  of  equatorial  waier  towards  the  Polar 
area,  of  which  moyement  tbe  Qalf  Stream  constitates  a  pecaliar 
oasd  modified  by  local  conditions.  In  like  manner  the  Arctic 
Stream  which  nnderlies  the  warm  snperficial  stratam  in  onr 
cold  area,  constitates  a  pecnliar  case,  modified  by  the  local 
.conditions  to  be  presently  ezplained,  of  a  great  gênerai  move» 
ment  of  Polar  water  iowarde  the  equatorial  area,  which  de- 
presses  the  température  of  the  deepest  parts  of  the  great 
oceanio  basins  nearly  to  the  freezing-point. 

TABLE  n. 
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Dnring  the  firet  and  second  craises  of  the  Parcupinet  the 
température  of  the  eastem  border  of  the  great  North  Atlantic 
basin  was  ezamined  ai  Tarions  depths  between  from  54i  to 
2,435  fathoms,  and  in  widely  différent  localities,  ranging  from 
lai.  47^  to  lat.  55°.  The  &o^<om-temperatare  was  ascertained 
at  ihirty  stations,  and  eerial  soundings  were  taken  at  seven 
stations  ;  making  the  total  number  of  observations  eighty- 
fonr  (Table  II.).  Amongst  ail  thèse  the  coïncidence  of  tem- 
peratares  at  corresponding  depths  is  extraordinarily  close  ;  the 
diief  différences  showing  themselves  in  the  température  of  the 
9wrfaee  and  of  the  stratnm  immediately  beneath  it.  A  de- 
cided  euper-heating  is  observable  in  this  superficial  stratnm, 
not  extending  to  a  depth  of  mnch  more  than  70  or  80  fathoms, 
and  more  considérable  at  the  sonthem  than  at  the  northern 
stations.  Whether  this  "  snper-heating  "  is  entirely  due  to 
the  direct  influence  of  solar  beat,  or  dépends  in  any  degree  on 
an  extension  of  the  Gnlf  Stream  as  far  as  the  southem  part  of 


the  area  examined,  îb  a  question  which  can  only  be  resolved  by 
the  détermination  of  its  relative  amount  at  cQfferent  seasons. 
Between  100  and  500  fathoms,  the  rate  of  décrément  is  very 
slow,  averaging  only  about  3°  in  the  whole,  or  three-fourths  of 
a  degree  for  every  100  fathoms  ;  and  this  body  of  water  bas  a 
température  so  much  above  the  isotherm  of  the  northern  sta- 
tions at  which  the  observations  were  made,  as  decidedly  to  in- 
dicate  that  it  must  hâve  found  its  way  thither  from  a  southem 
source.  Between  500  and  750  fathoms,  however,  the  rate  of 
decrease  becomes  much  more  rapid,  the  réduction  being  5'4®,  or 
above  2°  per  100  fathoms;  while  between  750  and  1,000 
fathoms  it  amounts  to  3'1°,  bringing  down  the  température  at 
the  latter  depth  to  an  average  of  38*6°.  Beneath  this  there  is 
still  a  bIow  progressive  réduction  with  increase  of  depth,  the 
température  falling  a  little  more  than  2°  between  1,000  and 
2,435  fathoms  ;  so  that  at  the  last-named  depth,  the  greatest 
at  which  it  was  ascertained,  it  was  36'5°.  Thus  it  is  obvions 
either  that  the  vast  body  of  water  occupying  the  deeper  half 
of  the  Atlantic  basin  bas  bcen  itself  derived  from  a  colder 
région,  or  that  its  température  bas  been  reduced  by  the  diffasion 
through  it  of  frigid  water  from  a  Polar  source.  The  latter 
supposition  beat  accords  with  the  graduai  dépression  of  tem- 
peratnre  exhibited  between  500  and  1,000  fathoms,  which  corre- 
sponds with  the  "stratum  of  intermixture"  of  the  cold 
area. 

The  température  soundings  recently  taken  by  Commander 
Chimmo,  B.N.,  and  Lieutenant  Johnson,  B.N.,  at  varions 
points  in  the  North  Atlantic  basin,  when  the  requisite  correc- 
tions are  applied  for  the  influence  of  pressure  on  the  bnlbs  of 
the  unprotected  thermometers  employed  by  them,  give  results 
which  are  remarkably  accordant  with  our  own  ;  so  that  it  may 
be  stated  with  confidence  that  the  température  of  the  deeper 
parts  of  the  North  Atlantic  sea-bed  is  but  a  very  few  degrees 
above  the  freezing-point. 

Kow  a  glance  at  the  North  Polar  région,  as  laid  down  either 
on  a  globe  or  any  projection  of  which  the  Polo  is  the  centre, 
shows  that  the  Polar  basin  is  so  much  shut  in  by  the  northern 
shores  of  the  European,  Asiatic,  and  American  continents, 
that  its  only  communication  with  the  North  Atlantic  basin — 
besides  the  circuitous  passages  leading  into  Hudson's  and 
Baffin's  Bays — is  the  space  which  intervenes  between  the 
eastem  coast  of  Groenland  and  the  north- western  portion  of  the 
Scandinavian  peninsula.  If,  therefore,  there  be  any  snch 
gênerai  interchange  of  Polar  and  Equatorial  water  as  that' for 
which  we  bave  argued,  the  Arctic  current  mnst  flow  through 
the  deeper  portions  of  this  interspace,  at  the  north  of  which 
lies  Spitzbergen,  whilst  Iceland  and  the  Faroes  lie  in  the 
middle  of  its  southerly  expanse.  Now  in  the  channel  that  lies 
between  Groenland  and  Iceland,  the  depth  is  such  as  to  give 
a  free  passage  to  such  a  frigid  stream  ;  but  between  Iceland  and 
the  Faroe  Islands  there  is  no  depth  so  great  as  300  fathoms  at 
any  part,  except  in  a  narrow  channel  at  the  south-east  corner  of 
Iceland  ;  so  that  an  effectuai  barrier  is  thus  interposed  to  any 
movement  of  frigid  water  at  a  depth  exceeding  this.  A  similar 
barrier  is  presented,  not  merely  by  the  plateau  on  which  the 
British  Islands  rest,but  also  by  the  bed  of  the  North  Sea;  theshal- 
lowness  of  which  must  give  to  such  a  movement  a  not  less 
effectuai  check  than  would  be  afforded  by  an  actnal  coast-line 
uniting  the  Shetland  Islands  and  Norway.  Consequently,  it  is 
obvions  that  a  flow  of  ice-cold  water,  at  a  depth  exceeding  300 
fathoms  from  the  surfJEuse,  down  the  north-eastem  portion  of  this 
interspace,  can  only  find  its  way  southwards  through  the  deeper 
portion  of  the  channel  between  the  Faroe  and  Shetland  Islands  ; 
which  will  tura  it  into  a  W.S.W.  direction  between  the  Faroe 
Islands  and  the  norUi  of  Sootland,  and  finally  disoharge  such 
part  of  it  as  bas  not  been  neutralized  by  the  opposing  stream 
coming  up  from  the  south-west,  into  the  great  North-Atlantio 
basin,  where  it  will  meet  the  Icelandic  and  Groenland  car- 
rents,  and  unité  with  them  in  diffusing  frigid  waters  through 
its  deeper  portion.  In  thus  spreading  itself,  however,  the 
frigid  water  will  necessarily  mingle  with  the  mass  of  warmer 
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water  with  which  it  meets,  and  will  thas  hâve  its  own  tempéra- 
ture raiseci,  whilst  lowering  the  gênerai  température  of  that  mass; 
and  hence  ît  is  that  we  do  not  find  the  température  of  even  the 
greateet  depths  of  *the  Atlantic  basin  nearly  so  low  as  that  of  the 
comparatively  shallow  channel  which  feeds  it  with  Arctic  water. 

It  may  be  qnestioned,  howeyer,  whether  the  whole  body  of 
Arotîo  water  that  finds  its  way  throngh  the  channels  jnst  indi- 
cated  coald  alone  maintain  so  considérable  a  rédaction  in  the 
temperatnra  of  the  enormons  mass  which  lies  below  1,000  fathoms 
in  the  Atlantic  basin;  snbject  as  this  mnst  be  to  oontinnal 
élévation  by  the  snrface-actîon  of  the  snn  on  its  southern  portion. 
And  as  the  few  reliable  observations  on  deep-sea  temperatnre 
ander  the  eqnator  îndicate  that  even  thero  a  température  not 
mnch  above  32^  prevails,  it  seems  probable  that  part  of  the 
cooling  effect  is  due  to  the  extension  of  a  flow  of  frigid  water 
from  the  Antarctio  Pôle,  even  north  of  the  Tropio  of  Cancer. 
Of  such  an  extension  there  is  évidence  in  the  temperatnre 
sonndings  recently  taken  in  H.M.S.  Hydra  between  Aden  and 
Bombay,  where  the  cooling  inflnence  conld  scarcely  hâve  been 
derived  from  any  other  source  than  the  Antarctic  area.^ 

The  unrestricted  communication  which  exists  between  the 
Antarctio  area  and  the  great  southern  ocean-basins  would  in- 
volve, if  the  doctrine  of  a  gênerai  oceanic  circulation  be  admitted, 
a  mnch  more  considérable  interchange  of  waters  between  the 
Antarctic  and  equatorial  areas,  than  is  possible  in  the  northern 
hémisphère.  And  of  such  a  free  interchange  there  seems  adé- 
quate évidence  ;  for  it  is  well  known  to  navigators  that  there 
is  a  perceptible  "  set  "  of  warm  surface-matter  in  ail  the 
southern  océans  towards  the  Antarctic  Pôle  ;  this  "  set  "  being 
80  decided  in  one  part  of  the  Southern  Indian  Océan,  as  to  be 
compared  by  Capt.  Maury  to  the  Gulf  Stream  of  the  North 
Atlantic'  Conversely,  it  would  appear  from  the  application  of 
the  necessary  pressure-correction  to  the  températures  taken  in 
Sir  James  Boss's  Antarctic  expédition,  the  voyage  of  the  VenuSf 
Ac,  at  depths  greater  than  1,000  fathoms,  that  the  bottom- 
temperature  of  the  deepest  parts  of  the  southern  oceanio 
basin  really  approaches  the  freezing-point,  or  is  even  below  it. 
And  if  the  température  of  the  deeper  portion  of  the  Norih 
Pacific  Océan  should  be  found  to  exhibit  a  dépression  at  ail 
oorresponding  to  that  of  the  North  Atlantic,  it  must  be  attri- 
buted  entirely  to  ther  extension  of  this  Antarctio  flow  ;  sinoe 
the  depth  of  Behring's  Strait,  as  well  as  its  breadth,  is  so 
small  as  to  permit  no  body  of  Arctic  water  to  issue  throngh 
that  channel. 

If  further  observations  should  snbstantiate  the  gênerai  diffu" 
8Îon  of  a  température  not  mi^h  àbove  the  freezing -point  over  the 
deepest  portions  of  the  ocean^hed,  even  in  interiropical  régions, 
as  a  resnlt  of  a  gênerai  deep  movement  of  Polar  waters  towards 
the  equator,  forming  the  complément  of  the  «ui/ac6-movement 
of  equatorial  water  towards  the  pôles,  it  is  obvions  that  such 
diffosîon  mnst  exert  a  very  important  influence  on  the  distri- 
bution of  animal  life  ;  and,  in  particular,  that  we  «lay  expect 
to  meet  with  forms  which  hâve  hitherto  been  reputed  essentially 
Arctic,  in  the  deep  seas  of  even  the  intertropical  région,  and  again 
in  the  shallower  waters  of  the  Antarctio  area.  Such,  there  is 
strong  reason  to  believe,  will  prove  to  be  the  case.  In  his  récent 
annual  address  as  président  of  the  Boyal  Society,  Sir  Edward 
Sabine  cites  observations  on  this  point  made  by  Sir  James 
Boss  in  his  Antarctic  expédition,  as  confirmatory  of  the  view 
entertained  by  that  distinguished  navigator,  "that  water  of 
sîmilar  température  to  that  of  the  Arctic  and  Antarctic  seas 
exists  in  the  depths  of  the  intermediate  ooean,  and  may  bave 
fbrmed  a  channel  for  the  dissémination  of  species."  The 
"  similar  température  "  believed  by  Sir  James  Boss  to  hâve  had 
this  gênerai  prevalence,  seems  to  hâve  been  39°  ;  whereas  the 


^  The  lowest  tomperatnra  aetuàUjf  vhnervd  in  thèse  soaadîngs  wm  36|*.  The 
tempentare  of  SSi*^  given  in  the  prenons  diaoonrM,  m  ezittieg  below  1,800 
fethoma,  prorei  to  hAve  been  onlj  en  ê^moU  formed  by  Oftptein  BhortlAod  nnder 
the  idea  thet  the  rete  of  rednofcion  observed  at  saïaUer  depths  wonld  oontinne 
naifoiin  to  the  bottom,  whioh  the  aeiial  lonndingt  <ji  the  IWmgrfM  prore  to  be 
bj  no  meent  the  esse. 
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observations  made  in  the  Porcupine  expédition  distinctly  prove 
that  a  température  even  below  30°  may  be  conveyed  by  polar 
streams  far  into  the  temperate  zone,  and  that  the  gênerai 
température  of  the  deepest  part  of  the  North  Atlantic  sea-bed 
bas  more  of  a  polar  character  than  he  snpposed. 

Again,  the  deep-sea  dredgings  of  the  Porcupine  expédition 
bave  shown  that  m  any  species  of  moUusks  and  crustacea  prs- 
viously  snpposed  to  bo  purely  Arctic,  range  southwards  in  deep 
water  as  far  as  those  dredgings  extended — namely,  to  the 
northern  extremity  of  the  Bay  of  Biscay  ;  and  it  becomes  a 
question  of  hîgh  interest  whether  an  extension  of  the  same 
mode  of  exploration  wonld  not  bring  them  up  from  the  abysses 
of  even  intertropieal  seas. 

Now,  as  there  mnst  hâve  been  deep  seas  at  ail  geologieal 
epochs,  and  as  the  physical  forces  which  maintain  the  oceanio 
circulation  must  bave  been  in  opération  throughout»  though 
modified  in  their  local  action  by  the  particular  distribution  of 
land  and  water  at  each  period,  it  is  obvions  that  the  présence 
of  Arctic  types  of  animal  life  in  any  marine  formation  oannot 
be  aocepted  as  fumishing  évidence  per  se  of  the  gênerai  ex- 
tension of  glacial  action  into  temperate  or  tropical  régions. 
How  far  the  doctrines  now  ourrent  on  this  point  may  need  to 
be  modified  by  the  new  faots  now  brought  to  bear  on  them,  it 
will  be  for  geologists  to  détermine  ;  the  question  may  be  left 
in  their  banda  with  fnll  assurance  of  a  candid  réception  of  the 
fresh  évidence  now  adduced. — Lecttfre  ddivered  hefore  the  Boyal 
InstUuHoH, 


ON   GOMETS    AND    METEOBS. 

BT  DAIOSL  KISKWOOn,  LL.D., 

Professor  in  Indiana  Univenity, 

In  Two  Pabts. — Pabt  IL 

\EŒ  fact  that  the  August  meteors,  which  hâve  been  so 
ofben  snbsequently  observed,  were  first  notîoed  in 
811,  rendors  it  probable  that  the  oluster  was  intro- 
duced  into  the  planetary  System  not  long  préviens 
to  the  year  800.  It  may  be  also  woiîhy  of  remark  that  tha 
éléments  of  the  comet  of  a.d.  770  are  not  very  différent  from 
those  of  the  August  meteors  and  the  third  comet  of  1862.^ 

Adopting  Strnve's  estimate  of  the  sun*s  orbital  velocity,  we 
find  the  diameter  of  the  nebnla  traversed  in  500  years  to  bo 
fbnrteen  times  that  of  Neptune's  orbit. 

It  is  remarkable  that,  with  the  exception  of  Mars,  the  péri- 
helia  of  the  orbits  of  ail  the  principal  planets  fall  in  the  same 
semicircle  of  longitude — a  fact  whioh  can  hardly  be  regarded 
as  accidentai.  Now,  if  the  orbits  were  originally  circular,  the 
motion  of  the  solar  System  throngh  a  nebnlous  mass  not  of 
uniform  density  would  hâve  the  obvions  effect  of  compelling  tiie 
planets  to  deviate  from  their  primitive  orbits  and  move  in 
ellipses  of  varions  eccentricities.  It  is  eaây  to  perçoive,  more- 
over,  that  the  original  perihelion  points  of  ail  the  orbits  wonld 
be  on  that  side  of  the  System  which  had  passed  throngh  the 
rarer  portion  of  the  nebnlous  mass.  We  hâve  thos  a  possible 
cause  of  the  eccentricity  of  the  planetary  orbits,  as  well  as  of 
the  observed  distribution  of  their  perihelia.^ 

4.  The  partides  of  a  cometio  mass,  being  at  unequal  dis- 
tances from  the  sun,  will  tend  to  move  at  différent  rates  and  in 
Bomewhat  différent  orbits.  This  tendency  will  gradually  over- 
come  the  feeble  attractive  force  between  the  partides  them- 
selves.    The  most  distant  parts  will  thns  become  separated 


1  The  interrel  between  the  peziheUon  paMsge  of  770  and  that  of  1^62  is  eqvalto 
mne  periods  of  1S1*86  jcars.  Oppolsers  détermination  of  the  period  of  18a  m. 
is  121*6  yesrs.  Hind  remarks  that  the  éléments  of  the  oomet  of  770  are  '*  nikm 
nnoertain,"  bat  says  "  that  the  gênerai  oharaoter  of  the  orbii  is  deeided."  Itmi^ 
be  worth j  of  remark  thmt  a  ffreat  mete<»io  shower,  the  exaot  date  of  iHiioh  bas 
not  been  preeerred,  oocaiiea  in  770. 

t  xhis  snarestlon  ia  doa  to  B.  A.  Ftootor,  V.B. A.8.,  the  dietl&gaished  antfior  of 
Batum  mndUê  Sjgttem, 
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from  the  nudens,  and  move  in  independent  orbiis.  The  motion 
of  saoh  meteoric  matter  will  be  in  the  same  plane  with  that  of 
the  parent  oomet  ;  the  orbit  of  the  former,  however,  being  gene- 
rallj  ezterior  to  that  of  the  latter.  The  connection  recently 
discorered  between  comète  and  meteors,  and  eapeciallj  the  fact 
that  the  period  of  the  November  gronp  is  somewhat  greater 
than  that  of  the  oomet  of  1866,  are  in  striking  harmonj  with 
the  views  hère  presented. 

5.  Owing  to  thie  loss  of  matter,  periodio  cornets  mast  be- 
come  lees  brilliant,  other  things  being  eqaal,  at  each  snccessire 
rotnm — a  fact  observed  in  regard  to  the  cornets  of  Hàlley  and 
Biela. 

6.  The  line  of  apsides  of  a  large  proportion  of  cornets  will  be 
approzimatelj  coincident  with  the  solar  orbit.  The  point 
towards  which  the  snn  is  moving  is  in  longitude  abont  260^. 
The  quadrants  bisected  by  this  point  and  that  directly  opposite 
eztend  from  215''  to  305^  and  from  35""  to  125''.  The  nnmber 
of  cometary  perihelia  fonnd  in  thèse  quadrants  up  to  July, 
1868  (periodic  cornets  being  counted  but  once)  was  159,  or  62 
per  cent.  ;  in  the  other  two  quadrants,  98,  or  38  per  cent. 

This  tendency  of  the  perihelia  to  crowd  together  in  two  op- 
posite régions  bas  been  noticed  by  différent  writers. 

7.  Cornets  whose  positions  beifore  entering  our  System  were 
Teiy  remote  from  the  solar  orbit  mnst  hâve  overtden  the  stin 
in  its  progressive  motion  ;  henoe  their  perihelia  must  fall  for 
the  most  part,  in  the  ricinity  of  the  point  towards  which  the 
son  is  moving;  and  they  mnst  in  gênerai  hâve  very  small 
perihelion  distances.  Kow,  what  are  the  reserved  facts  in  regard 
to  the  longitudes  of  the  perihelia  of  the  comets  which  hâve  ap- 
proaohed  within  the  least  distance  of  the  sun's  surface  P  But 
three  hâve  had  a  perihelion  distance  less  than  0*01.  AU  thèse, 
it  will  be  seen  by  the  annezed  table,  hâve  their  perihelia  in 
dose  proximity  to  the  point  referred  to. 


I.  Comets  whose  Perihelion  DisUmees  are  less  tha/ti  G- 01. 
Perihelion  Passage.  Per.  Dtet.         Long,  of  Per. 

1.1668,  Feb 28d.  13h.      ...     00047     ...     277'     2f 

2.  1680,  Dec 17  23    ...  00062  ...  262  49 

3.  1843,  Feb 27   9    ...  00055  ...  278  39 

In  table  II.  ail  but  the  last  hâve  their  perihelia  in  the  oame 
quadrant. 

n.  Cornets  whose  Perihelion  Lisianees  ctre  greater  than  0*01,  and  Uts 

than  0*05. 
Perihelion  PaMige.  Per.  Diat.         Lonff.  of  Per. 

1.1689,  Nov 29d.    4h.      ...     00189  ...     269**  41' 

2.  1816,  March  1       8         ...     00485  ...     267    35 

3.  1826,  NoT 18      9         ...     00268  ...     815    81 

4.  1847,  Maroh  30      6         ...     00425  ...     276      2 

5.  1866,  Jan 14       7         ...     0-0260  ...     141     15 

The  perihelion  of  the  first  comet  in  table  III.  is  remote  from 
the  direction  of  the  sun's  motion  ;  that  of  the  second  is  distant 
but  14^  and  of  the  third  21^ 

m.  Cornets  whose  Perihelion  Distances  are  greater  than  0'0B,emd  less 

than  0*1. 
Perihelion  Peeisge.  Per.  Dist.         Loag,  of  Per. 

1.  1593,  July  18d.l3h.   ...  00891  ...  176*  19' 

2.  1780,  Sept 30  22    ...  00963  ...  246  35 

3.  1821,  Mwoh  21  12    ...  00918  ...  289  29 

With  greater  perihelion  distances  the  tendency  of  the 
perihelia  to  crowd  together  around  the  point  indîcated  is  less 
distinctly  marked. 

8.  Few  comets  of  small  perihelion  distance  should  bave  their 
perihelia  in  the  yicinity  of  longitude  80°,  the  point  opposite 
that  towards  which  the  snn  is  moving.  Accordingly  we  find, 
by  examining  a  table  of  cometary  éléments,  that  with  a 
perihelion  distance  less  than  01,  there  is  not  a  single  perihelion 
between  85°  and  125°  ;  between  0*1  and  0*2,  but  3  ;  and  between 
0*2  and  0*3  only  1. — Paper  read  before  the  American  Philo- 
eophical  Society,  Nov.  19,  1869. 


ADDITIONS  TO  THE  MENAGEBIE  OF  THE  ZOOLOGIOAL  GABDENS,  BEGENT'S  PABK. 

From  March  ISth  to  2eth,  1870. 

[The  following  Table  indadee  the  retoms  for  two  weeka.    Lut  week*a  liât  did  not  reaoh  ns  till  we  had  gone  to  presa. — ^Ed.  8.  0.] 


Kame. 

Ooonftfj. 

How  obteined.                              Wbere  placed  in  Oardene. 

1  Common  Seal  Œhoca  Yitulina)  rf 

Britiah  lalaads 

Aaaam 

Ponhafled 

Seal  Pond 

Pheaaaatiy 

Pàrrot-honae 

Top  Tard 

Eaâtem  Ariary 

Ditto 

Ditto 

Ditto 

Pheaaantiy 

Top  Tard 
Beptile-honae 
Western  Ariary 
Winter  Ariary 

Beptile-honae 
Anteater'a  Honae 
Eaatem  Aviary 
Owl'a  Ariary 
Monkey-honae 
Small  Mammal  Honae 
Ditto 

Sheep  Sheda 
Fiah-honae 
Parrot-honse 
Three  Island  Pond 
Ditto 

Gaxelle  Sheda 
Weatern  Ariary 
CaxniTora-dena 
Baoooon'a  Gagea 
Sduli  Mammal  Hoaae 

1  Indian  Bniah-tailed  Poroapine(Athenttafawoînnlata) 
1  Feaoook  Pheaaaat  (Polypleotron  diinqnia)   

1  Bing-necked  Farzakeet  (Pdasomis  torquata)   

2  Fat-tailed  Sheep  (Ovia  aiiea)  ^  and  9     

Preflented  bv Dr.  Jerdon 

Depoaited  by  Dr.  Jerdon  

Preaented  by  Mra.  Eldred 

Tii<«ft -.,.,,,.-,- 

Ditto 

Preaented  by  Capt.  Parker    

1  Plioated  Hombill  (Bnœroa  plioatoa)  ^  • 

1            Ditto                     ditto            ?  •  

1  Slender  Hombill  (Bnoeroa  gradlis)* 

1  Oanoave  Casqoed  Hombill  (Bneeros  bioonua) 

1  Pair  of  Bafoiia-tailad  Fbeaaanta  (Eoplooanms  exy- 
thropthalmna) 

1  Indi&a  Antdope  (Antilope  oerricapra)  ^ 

2  Conœntrio  Terrapina  (EmjB  ooneentrioa) 

1  Snow  Banting  (Pleotrophanes  nivalia)  

1  White-headed  Sea  Eagle,  yonng  (Hali»tii8  Jeooo- 

oephalna) 

1  Tegoexin  lôzard  (Teioa  tegaezin)  [and  $ 

2  Weaael-headed  Armadilloa  (Daaypna  enconbert)  S 
1  Tiolaoeooa  Night  Héron  (Nyotioorax  violaœna)  ... 

Parohaaed 

Malacoa 

Ditto 

BUBatca 

Ditto 

India 

Ditto 

Ditto 

India 

Preaented  by  Col.  H.  J.  Smyilie    

Preaented  by  H.  Arthur,  Eaq 

Preaented  by  F.  Bond,  Eaq.,  F.Z.S 

Preaented  by  A.  G.  Teatman,  Eaq.   

Preaented  by  G.  Wilkea,  Eaq.,  C.M.Z.S. 
Ditto 

Europe 

NorthAmarioa 

Bnenos  Ayres  

Ditto 

Ditto 

Ditto 

TMtto 

Ditto 

1  Green  Monkey  (Cercopitheeas  callitriehna)  ^ 

1  Marah  Icfaneomon  (Herpeatea  palodoaaa)  S     

1  Oaraoal  fFelia  oaraoal) 

Weet  Afrioa 

Deooaited  bT  Ladr  Wilmot  

SoathAfrioa    ...... 

pDTohMed. 

Ditto 

2  Aondadfl  ^Ovia  tnurelaDhofl)  ^  .....................t.t 

Bom  in  the  Ménagerie 

1  Grey  Wafftail  rMotaoiUa  boamla) 

BritUhlalands 

Anatralia  

Europe 

Pnrohaaed  ..^ 

1  Blœ-bonnet  Parrakeet  (Paephotaa  hœmatogaster) 

3  Golden-^ea  (Olangnla  glaacion)2  ^  and  1  $ 

1  Tnfted  Dook  (FnlUrola  oriatatai  ^    

Beeeived  in  EsroBpoge.. 

Parobamd 

Ditto 

Ditto 

1  Wood-loving  Antelope  (Cephalophoa  aylvionltriz)  * 

1  Bed-headed  Fruit  Pigeon  (Tieron  oalva)  

2  liona  (Felia  leo>  ê  and  2 

West  Afrioa 

Ditto 

Beœiyed  in  Ezohange 

Ditto 

Denoaited  l^  Cant.  Newman 

Babylonia 

1  Indian  Batel  (MellÎTora  indioa)  S   

1  Ooebt  (Felis  pardalia)  2    

PMaeoted  by  Dr.  Anderaon,  F.Z.S 

Preaented  by  Vioe-Admiral  Sir  Sydn^ 
Daorea,  K.C3. 

America    

i  Halo. 


9  Female.  *  Keror  pcefioo^r  eiliibitad* 
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WHAT  WAS  DONB  IN  THE  SEVERAL  BBITISH 

OBSEEVATORIBS  IN  1869. 

In  Four  Pakts. — Part  II. 

Cambridge  Ohservaiory. 

|HE  meridian  observations  with  the  transit  instrument 
and  mural  circle  were  made  in  the  usnal  order  until 
July  lOth  when  the  former  instrument  was  dis- 
mouoted  in  préparation  for  the  réception  of  the  new 
transit-circle.  Thèse  were  chiefly  coufined  to  observations  of 
standard  stars  for  the  détermination  of  dock  and  instrumental 
errors,  of  Mars  near  opposition,  and  of  the  sun  near  the 
equinozes  and  solstices.  Since  Jaly  lOth  the  time  has  been 
approximatelj  found  by  transits  taken  with  the  télescope  of 
the  mural  circle.  Winnecke's  comet  was  obsenred  on  thirteen 
separate  nights  in  May  and  June  with  the  Northumberland 
equatorial;  on  each  night  it  was  compared  with  several  stars 
carefully  selected  from  catalogues.  The  results  are  found  to 
be  very  accordant.  Both  the  equatorials  hâve  been  nsed  in 
observing  occultations. 

The  meteorological  observations  hâve  been  made  at  the 
usaal  honrs  of  0  a.m.  and  3  p.m. 

The  courses  of  a  few  meteors  were  registered  in  Aagust/  but 
the  sky  was  unfavourable  in  November. 

Steady  progress  has  been  made  during  the  year  with  the 
calculations  and  préparations  for  the  press  ;  the  observations 
Df  more  than  1,000  stars,  which  were  made  in  1864  and  1865 
with  the  Northumberland  eqnatorial,  by  means  of  the  square 
bar  micrometer,  for  the  purpose  of  completîng  the  Markree 
zones,  hâve  been  redueed,  and  the  m  eau  places  obtained  for  the 
beginning  of  1865. 

The  observations  of  Winnecke's  comet  hâve  been  redueed, 
and  the  comet  observations  of  former  years  are  now  being 
arranged  for  the  press.  The  transit  recTuctions  are  completed. 
The  mural  circle  réductions  are  completed  to  the  end  of  1866. 

Ail  the  préparations  hâve  been  made  for  some  time  past 
for  the  new  Transit-circle,  the  arrivai  of  which  has  been  most 
unaocountably  delayed,  as  in  October  last  it  was  ezpected. 

Glasgow  Observatory.  —  The  opérations  at  the  Glasgow 
Observatory  during  the  past  year  hâve  been  essentially  the 
same  as  those  of  preceding  years.  In  addition  to  stars  chosen 
from  the  usual  list,  several  of  the  minor  planets  hâve 
been  observed  with  the  transit  circle.  The  Ochtertyre  eqna- 
torial has  been  employed  in  observing  such  of  the  minor 
planets  as  may  be  conveniently  seen  with  it,  and  do  not  come 
within  the  range  of  the  meridian  instrument.  A  few  observa- 
tions of  Brorsen's  and  Winnecke*s  comets  hâve  also  been 
obtained  with  the  same  instrument. 

True  time  continues  to  be  transmitted  in  the  usual  manner 
to  the  cîty  and  port  of  Glasgow.  A  System  of  meteorological 
observations,  oonducted  by  means  of  self-recording  instruments, 
was  established  at  the  Observatory  in  the  beginning  of  1868, 
nnder  the  auspices  of  the  Meteorological  Committee  of  the 
Royal  Society,  and  has  continued  since  in  active  opération. 

Work  done  wUh  the  Phoioheîiograph  ai  the  Keto  Observatory, 
— The  first  instalment  of  the  measurements  and  réductions  of 
the  Kew  sun-picturep  taken  during  the  two  years  1862  and 
1863,  containing  also  the  areas  of  the  observed  groupa  and  an 
ezplanation  of  the  methods  followed  in  the  working  ont  of  the 
observations,  has  been  pnblished  in  the  last  volume  of  the 
Tran8<ictionê  of  the  Boyal  Society.  Nearly  150  separate  copies 
of  the  paper,  printed  partly  at  the  private  ezpense  of  Mr. 
Warren  de  la  Rue,  were  distributed,  ohiefly  to  foreign  observa- 
tories,  scientific  institutions  and  distingnished  astronomers  and 
physioists. 

The  second  instalment,  containing  the  heliographîo  positions 
of  the  sun-spots  observed  from  the  beginning  of  1864  to  the 
and  of  1866,  is  nearly  ready  and  wiU  be  presented  to  the  Royal 
Society  at  an  early  date  during  the  présent  session. 

Some  investigations  were  also  made  last  year  on  the  in- 
fluence which  a  refracting  médium  of  considérable  denûty  wonld 


hâve  on  the  apparent  size  and  figure  of  the  sun,  and  the  time 
of  rotation,  as  calculated  from  spots  at  différent  latitudes.  The 
prelimiuary  discussion  has  led  to  the  conviction  that  a  oom- 
parison  of  the  times  of  rotation  as  derived  from  spots  while 
they  are  near  the  limb,  with  those  deduced  from  the  same  spots 
when  near  the  centre,  will  throw  much  light  on  several  im- 
portant questions  connected  with  solar  physics.  The  matter 
will  be  ezhaustively  investigated  in  the  gênerai  discussion  of 
the  Kew  results. 

During  the  présent  year  it  is  intended  to  bring,  if  possible, 
the  work  of  the  measurements  up  to  date.  The  scarcity  of 
spots  during  1867  and  1868  was  such,  that  the  pictures  of  thèse 
years  may  be  measured  in  a  comparât! vely  short  time  ;  and  it 
is  hopcd  that  by  completing,  by  the  end  of  this  year,  the  obser- 
vations made  up  to  at  least  the  end  of  1869,  that  the  greater 
part  of  the  succeeding  years  may  be  devoted  to  as  oarefal  a 
discussion  of  the  whole  work  as  is  requîred  by  the  importance 
of  the  astroDomical  and  physical  problems  involved  in  it. 

Messrs.  De  la  Rue,  Stewart,  and  Loewy,  state  that  the 
réductions  of  Hofrath  Schwabe's  observations  are  now  finished. 
By  comparing  his  observations  with  those  taken  by  Carrington, 
and  also  with  the  sun-pictures  taken  at  Kew,  tbey  arrived  at 
very  favourabla  conclusions  regarding  the  accuracy  of  the  de- 
lin  eations  of  the  distingnished  German  observer.  Beginning 
with  the  year  1832,  they  hâve  measured  the  spotted  area  of  ail 
his  pictures  up  to  the  time  when  Carrington's  séries  comménced. 
From  the  résulte  obtained  they  hâve,  first  of  ail,  deduced  fort- 
nightly  viewe,  and  in  the«nezt  place,  in  order  to  get  rid  of  the 
more  transitory  fiactuations,  they  hâve  taken  a  séries  of  those 
monthly  views  corresponding  to  the  middle  and  end  of  eaoh 
month,  from  the  beginning  of  1832  till  the  end  of  May,  1868. 
Patting  thèse  results  into  a  graphical  form,  they  hâve  obtained 
a  curve  ezhibiting  only  the  irregularities  of  comparatively  long 
periods,  and  from  the  curve  by  the  ordinary  method  of  eqnali- 
zation,  they  bave  deduced  an  equalized  curve  exhibiting  the 
décimal  period  of  solar  disturbances. 

They  find  therefrom  the  foUowing  epochs  of  maximum  and 
minimum  spotted  area  : — 

Minimum Nov.   28 1833 

Maximum Deo.    21 1836 

Minimum Sept.  21 1843 

Maximum Nov.    14 1847 

From  thèse-  dates  it  will  be  perccived  that  (as  has  been 
already  observed)  the  time  between  the  minimum  and 
maximum  is  always  less  than  that  between  the  maximum  and 
next  minimum. 

It  will  also  be  noticed  that  the  whole  period  is  not  always 
of  uniform  length  ;  nevertheless,  judging  from  what  bas  gone 
before,  they  believe  that  they  are  perhaps  entitled  to  oonclnde 
that  the  approaohing  minimum  will  not  be  delayed  much 
beyond  the  end  of  this  year.  It  ought  also  to  be  remarked 
that,  in  ail  the  three  séries,  the  progression  from  maximum  to 
minimum  is  not  a  simple  progression,  but  exhibits  in  eaoh  case 
traces  of  a  secondaxy  maximum. 

Finally,  they  hâve  examined  thèse  results  for  traces  of  the 
action  of  the  planets  upon  sun-spots,  and  pursuing  the  method 
indicated  in  their  preliminary  researches,  they  derived  the  fol- 
lowing  table^  as  eâiibiting  the  évidence  deduced  from  ail  the 
observations  between  1832  and  1868  : — 


Minimum April  21 1856 

Maximum Oct.       7 1859 

Minimum Feb.    14 1867 


Beiatiye  PUneUij 
Séparation. 

Between  0**  and    30" 

80 

60 

90 
120 
150 
180 
210 
240 
270 
300 
330 


ExMM  or  Defloienof  of  Spotted  Area. 
Jupiter  and  Tenus— Mam  Mnd  Merourf . 


Il 

» 
II 
II 
II 
II 
II 
II 


II 


60 
90 
120 
150 
180 
210 
240 
270 
300 
330 
0 


+ 
+ 


881 
60 
452 
579 
705 
759 
898 
752 
263 
70 
480 


+  1134 


+  1675 

-  139 
-1665 
-2355 
-2318 
-1604 

-  481 
+  547 
+  431 
+  228 
+  1318 
+  2283 
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FOOD    STORES    IN    HOBOWHENUA    LAKE. 


From  thla  table  tbere  appeara  to  bc  an  excess  of  eolar 
aetiTÎtj  when  either  Jnpiter  and  Yenas  or  Mars  and  Mercury 
are  tof^ether,  and  a  deficienoy  when  thej  are  180°  apart.  We 
aee  alao  that  the  progreiaion  of  tbe  nambera  îa  regnlar  in  eacb 
case  and  terj  aïmilar  ia  the  oae  caae  to  irfaat  it  la  in  the  other. 
— Annuai  Btporl  of  the  Couneil  of  the  Rayai  Ailronamical 
Society. 


REVIEWS   OF  BOOKS, 

Ti  Ika  A  MatU  ;  or,  New  Zcaland  and  it*  Inhabitante.  Second 
EdiUon.  B;  the  Rer.  Bicn.^an  T&tloe,  U.A.,  F.G.S- 
London  :  Macintoah.     1870. 

[FiHST  Notice.] 

THEKE  ia  not,  perbapa,  on  tbe  wbole  fdoe  of  tbe  globe  a 
raos  wboae  history,  origin,  habita,  and  efaaraeter  preaent 
a  Urelier  intereat  to  tbe  Anthropologiat  than  that  of  New 
Zealaod.  Wbether  we  regard  tbe  remarkable  intelligeQce  and 
faigh  mental  cnltnre  whtch  even  the  firat  New  Zealand  savagee 
dieplayed  «hm  taken  on  board  Ooolt'a  veaiel,  or  the  cnrioni 
circamstance  tbat  the  tradïtiona  of  the  people  ehow  them  to 
bire  been  in  tbeîr  pre-cannibaliam  period  a  more  ciTilized  race 
thau  when  firat  diacOTered  by  tbe  great  circomnaTigator,  tbe 
New  Zealander,  aa  a  type  of  primitive  uan,  ia  a  atndy 
of  the  bigheat  moment  to  Science.  It  ia  atrange,  therefore, 
tbat,  with  the  exception  of  aome  commanicationa  to  apecial 
Jonmala,  n  little  has  been  dooe  towarde  a  compléta  Antfaropo- 
l<^oal   sketch  of  the  New   Zealand  aavage.      The  Central 


A/rican  haa  been  dooe  to  death  ;  the  American  Indian  haa 
long  aince  paaaed  from  onr  litcratare;  tbe  races  of  the  Baatem 
Arcbipelagu  bave  foand  an  eloqnent  and  philosophical  hiatorian 
in  Mr.  Wallace  ;  bnt  the  New  Zealander  haa  not  had  fall  jnatice 
donc  to  bim  till  the  «ppearance  of  Mr.  Taylor'a  work,  whïab 
we  are  happj  to  aee  now  before  na  in  ita  second  édition,  and 
whicb,  coming  as  it  doea  front  a  miBaionaiy  and  man  of  acienee, 
ia  a  truthfai  and  worthy  record  of  the  bahite,  mannera,  and 
tcaditiona  of  the  Maories. 

The  aathor  commencée  hia  treatiae  with  some  gênerai  ob- 
eervationa  on  aaTages,  whicb  we  think  he  wonld  hâve  done 
well  to  bave  omitted,  aince  they  bave  led  bim  into  apecolationa 
wbicb  he  cannot  anpport.  For  example,  in  apeaking  of  the 
.  preaent  degenerate  condition  of  the  Maori,  aa  contra(t«d  with 
hia  bighly  civilized  atate  when  firat  diaeoTered,  the  anthor 
adfances  thia  aa  a  fact  againat  progreaatTe  dcTeloproeoL  Thia 
is  at  once  ahatlow,  and  ont  of  accordance  with  £âct.  The  law 
of  progressive  development  exacte  as  one  of  ita  very  elementary 
conditioaa  that,  while  certain  favonred  raoea  ahall  anrïive, 
otberB,  leaa  able  to  contend  with  eitemal  cironmetancea,  ahall 
degenerate  and  die  ont. 

Bot,  paaaing  thia  aligbt  miaooncaption  o«er,  we  soon  oome 
to  the  more  valoable  parla  of  the  book,  where  the  anthor  givea 
ne  the  résulta  of  hia  tbirty  jeara'  ohaerration  and  itndy  of  tbe 
race.  One  of  the  Grat  pointa  to  whicb  Mr.  Taylor  directe  hia 
attention  ia  that  connected  with  tbe  early  aettlement  of  the 
preaent  race  in  tbe  ialands.  He  ahowa,  ehiefly  from  tbe  tra- 
ditiona  of  the  people,  tbat  tbe  Maoriea  originially  inhabited 
other  islanda,  and  that  tbe  popolation  baving  beoome  too 
denae,  many  of  them  emigrated  in  canoea,  and  some  of  the 
lalter  atrnck  oa  the  Tî  Ika  A  Mani  (or  fiah  of  tbe  Manî,  or 
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Creator).  Hère  thej  met  a  race  more  of  tlie  African  type, 
which  they  eveDtaally  drove  ont  and  dispossessed,  bnt  rem- 
nants  of  which  are  stlll  to  be  fonnd  amoog  the  Maories.  We 
fear  that  a  good  manj  of  the  aathor's  specolations  as  to  the 
origin  of  thèse  races  will  meet  with  disapproval,  but  thej  are 
neverthelesB  interesting,  and  are  thas  sommed  np  in  the 
anthor's  words  : — 

"Theie  appean,  therefore,  to  be  one  grand  oonoluaion  airived 
at  on  thia  deeply  intevesting  Babjeot  of  inqnîzy,  whioh  it  that  the 
J^Mifio  has  been  diiefly  peoplad  by  two  xaoea— -the  Melanesian  aad 
Poiynasîsn  slthoagh  othen  may  hâve  oontribnted  to  do  bo  in  a 
smalJT  degne.  That  the  Helanesian  waa  by  far  the  most  anoient  of 
ilie  two,  and  both  entend  the  Flaoifia  from  contraxy  dizeotiont.  That 
wlMnerer  t^ey  oasie  isto  eontaot  with  eaiA  other  the  lighter  oolouzed 
■obdaed  mnà  dominfted  over  the  other.  The  blaok  arrived  from  the 
west  ;  tl^gr  eaay  be  olaarly  tiaoed  throngh  Anstralia  and  New  Zealand 
towazdfl  -tiie  eonth,  and  throngh  India  with  ita  ialande,  also  China, 
Japan,  the  Fhilippinee,  and  ail  those  islands  oompiiniig  the  Indian 
ÀxobJBpÊikÊgo,  jmiàl  by  New  Guaaa  aad  New  Galedonîa  they  entered 
the  Flaoifio." 

Mr.  Taylor  pnsnim  tint  both  nuMS  DrigiDàlly  started  £rom 
Egypt,  and  1m  tmosa  tbe  ivapeative  rootM  pnrssed  bj  them 
with  a  détail  whîbh  shows  us  liow  dengeroas  are  the  jîaths  of 
«nthnsiastic  theorists.  The  rabjests  of  oivililation  «nd 
retigion  next  occnpy  tbe  attention  of  the  antiior,  bot  hîs  «b- 
aerrations  on.  thèse  points  ave  more  missinniatic  if  we  naj  nae 
iàm  Word,  thaa  epecially  oonneoted  with  fhiisBUB.  In  ihis  ws^ 
Mm  first  hnnâMi  pages  of  the  book  are  oeonpieâ*  amà  mt  thk 
Imdmark  we  mmÉb  postpone  oor  remarks  on  the  vohnBB  to  a 
îaàme  nimber.  We  may,  however,  draw  attention  ée  ihe  £a0t 
tint  «M  mmk  je  wary  «iniably  illostrated  with  nonoRW 
CMiàUeBt  âfmwÎQ0i  l[y  the  «ntiior's  pencil.  One  of  thèse  (kindlf 
lent  'Bs  by  the  pnblishers)  is  seen  on  p.  307,  and  représente  the 
appearanoe  of  Lake  Horowheana,  mm  seen  many  yeara  ago  ly 
Mr.  Taylor.  The  lake-honses  on  piles  recall  foroîbly  many 
of  the  dwellings  fignred  in  Keller's  excellent  treatise,  bnt  at  the 
date  Mr.  Taylor  sketohed  them  thèse  érections  were  merely  nsed 
as  food-stores.     Since  then  they  hâve  altogether  passed  away. 


Cfhridianum  Orga/num  ;  or  the  Indueiwe  Meihod  in  Boripture 
and  Science.  By  Josiah  Milleb,  M.A.,  with  an  Introdac- 
tion  by  John  Hall  Gladstone,  Ph.D.,  FJt.S.  London  : 
LoDgmans.    1870. 

UNQUESTIONABLY  the  beat  part  of  thîs  work  is  the 
calm  and  temperate  préface  whioh  that  clever  physicist, 
Dr.  Gladstone,  has  written  for  it.     Dr.  Gladstone's  remarks 


OHhe  Fhiloêophy  of  thé  Bath;  with  a  History  of  Hydro» 
TherapetUice  and  of  tJie  KoUair  JBath,  froin  the  Earîieet 
Ages.    By  Dubham  Dunlop,  M.B.I.A.     Dublin  :  Moffat. 

MB.  DUNLOP  appears  to  be  one  of  those  gentlemen  who, 
with  a  very  limited  knowledge  of  physiology  and  ad- 
Tanced  therapentios,  think  that  modem  medicine  is  a  delnsion 
and  a  snare,  and  that  a  book  written  to  expose  the  dootors 
is  not  only  a  very  landable  proeeeding,  bnt  one  which 
is  likely  to  insnre  the  ntter  demolitioa  of  the  disciples 
of  Galen.  When  we  /arther  say  that  the  anthor  dedicates 
this  volume  of  fulmen  hrutum  to  Dr.  Barter,  of  Blamey, 
whom  he  regards  as  the  apostlo  of  tbe  tme  faiti^, 
and  the  pioneer  of  philosophie  therapentios,  we  hâve  said 
enongh  to  give  the  ednoated  reader  an  idea  of  the  natare  of 
the  work.  Itis  the  olnmsiest  pièce  of  spécial  pleading  we  bave 
erer  read  ;  and  to  any  one  with  a  knowledge  of  what  modem 
scientific  medicine  has  done  and  is  doing,  the  book  carries  its 
own  réfutation  with  it.  Médical  men  acknowledge  the  advan- 
tage  of  the  hot«air  bath  in  particular  cases  ;  bnt  those  who 
would  regard  it  as  a  panaeea  wonld  bave  to  argne  in  the 
flippant  style  and  with  idl  the  préjudice  and  warped  judgmeat 
which  the  anthor  of  this  work  displays. 


deserve  the  attention  of  thonghtful  men,  whether  belierers  or 
sceptics,  for  they  show  that  tbe  writer  appréciâtes  the  terrible 
difficnlties  which  thinkers  often  encounter,  and  they  do  not 
conyey  that  brand  of  bnming  brimstone  sort  of  feeling  which 
is  nnhappily  characteristio  of  too  many  of  onr  divines.  The 
anthor,  Mr.  Miller,  tries  to  show  the  advantage  of  the 
inductive  method  in  religion,  and  proves  that  it  is  eqnally 
applicable  to  Science  and  Theology.  His  arguments 
so  far  are  sonnd.  We  do  not  gainsay  them.  Bnt  we  know 
how  tbe  soeptio  will  answer  them.  He  will  say,  "Firstly, 
may  not  the  inductive  method  be  a  very  daagerons  one, 
both  in  Science  and  Beligion  P  '*  and  if  this  be  answered  in  the 
négative,  he  will  say,  "  Seoondly,  in  naing  the  indnotive  meihod 
in  Science  we  start  with  phenomena,  and  argue  from  them. 
Ton  start  in  Beligion  with  an  assumption,  vis.,  that  certain 
writings  are  reveided.  Qo  a  step  farther  back  and  naaon 
pnrely  from  phenomena,  as  the  soientifio  man  does,  and  what 
will  it  lead  to  P"  We  take  no  intereet  in  bodks  of  this  kind. 
We  think  they  often  make  infidéls,  kaowingyas  we  do»  tint  the 
only  nie  basis  of  Beligion  ia  Faith. 
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CORRESPONDENCE. 


It  le  diitinotly  to  be  borne  in  mind  that  w«  do  net»  by  inaarting  letten,  oonvej 
Maj  opinion  fnyonrable  to  their  contenta.  We  open  oor  colnmna  to  ail,  withont 
leaning  to  anj  ;  and  thoa  inpplj  a  obannel  for  tha  publication  of  opinions  of 
allahaaea. 

Ko  notice  whatever  will  be  takea  of  anoaymons  eommnnioationi. 

We  oaanok  undertake  to  retom  rtijeoted  oommnnioaliona. 


The  NOYE3CBBB  MSTBOBS  AND  THE   SUN. — FfOm   B.   A.    PSOCTOB, 

S.A.|  F.B»A.S. 

SiB, — This  disoossion  grows  wearisome.  Mr.  Elvins  does  not  reoog- 
nize  the  reqnirements  of  bis  own  tbeory.  He  associâtes  tbe  33-year 
period  of  the  Norember  meteors  with  the  ll-year  son-spot  period.  Yet 
he  only  gets  bis  meteors  into  the  son  by  distorbing  their  rogalar 
orbital  motion,  and  so  spoiling  their  periodicity.  As  a  matter  of  faot 
the  meteors  do  not  "  aometimes  pass  near  the  oater  planets  Satom, 
Jnpitefr,  and  Mars."  They'  come  neareet  to  Mais,  bat  axe  always 
fnll  twelre  millions  of  miles  f rom  him.  Bat  it  is  aseless  to  toaoh  on 
one  error  in  a  theory  whioh  is  absnrd  throaghont. 

That  meteors  f  ail  into  the  son  in  oonnUesa  millions  bas  long  been 
reoogniced  aa  a  neoessary  oondasion  from  the  observed  namber  of 
meteoEÎo  Systems  enooontered  by  the  earth,  and  the  dednoed  ezistenoe 
of  miUions  of  other  système.  Some  few  of  the  Noyember  meteors, 
passing  very  olose  to  ITranas  or  the  earth  (the  only  planets  whioh  can 
snffioiently  affect  them),  may  reaoh  the  son  after  long  wanderings  ; 
bat  theze  woold  remain  no  trace  of  periodicity  in  sach  oocnrrences. 
The  namber  of  meteors  so  distarbed  maat  be  very  small,  since  Uranas 
is  only  snitably  sitaated  once  in  more  than  eighty  years,  the  earth, 
whose  distarbing  power  is  very  far  smaller  once  a  year  ;  and  not  one 
meteor  ont  of  thoasands  would  be  distarbed  so  as  to  leave  the  gênerai 
traok. 

It  is,  however,  the  most  complète  waste  of  time  to  oonsider  sach 
a  tbeoxy,  and  I  maat  décline  to  continae  the  disoassion.  I  did  not 
promise,  as  Mr.  Elvins  says,  to  **  state  other  objections."  I  thoaght 
the  one  I  stated  so  palpable  that  Mr.  Elvins  might  beable  to  recognize 
its  force,  and  so  be  adrised  to  waste  no  f nrther  time  OTer  bis  fandes. 
That  there  are  other  objections  severally  fatal  to  bis  notions  any 
tolerably  advanoed  stadent  of  astronomy  can  iofozm  him. 

March  25.  Toars  traly,  Bichabd  A.  Pboctob. 


Snt  W.  Thoksok  versiLs  Geoloot. — From  P.  W.  Stuabt 

Menteath. 

SiB, — ^The  Uniformitarians  are  represented  by  Sir  W.  Thomson  as 
a  partioalar  school,  who  "  bave  broaght  so  maoh  of  British  popolar 
geology  into  direct  opposition  to  the  prinoiples  of  natnral  philosophy." 
Now,  at  least  sinoe  the  time  of  Hatton,  XJniformitarianism  bas  been 
steadily  growing  as  the  leading  idea  of  geology,  and  its  obief  saf egaard 
against  rash  hypotheais  and  oonflicting  specalations.  Daring  the 
greater  part  of  that  time  it  was  oertahily  not  f  oand  to  be  in  direct 
opposition  to  the  principlee  of  natnral  philosophy.  Bat  a  few  yeara 
ago  Sir  W.  Thomson  propoanded  a  dogma,  yiz.,  the  universaX  prin- 
ciple  of  dissipation  of  energy  ;  this  dogma  he  bas  endeavoared  to 
sapport  by  the  statement  that  he  knows  nothing  against  it  (of  oonrse, 
troe,  as  he  rojècts  withoat  ezamination  sach  évidence  as  may  be 
addqped  against  it),  and  by  a  sélection  of  certain  isolated  passages 
from  tiie  Bible.^  It  is  to  this  dogma,  and  not  to  the  prinoiples  of 
nsÂozal  philosophy,  that  Uniformitariaxdsm  is  opposed  ;  and  it  is  pre- 
oisely  beoaase  Sir  W.  Thomson,  in  attempting  to  frame  a  universal 
prinoîple,  bas  not  considered,  batrejected,  the  eridence  from  geological 
faots,  whioh  "  do  oertainly  belong  to  the  law  of  Natare,"  that  he  bas 
reoently  broaght  himself,  and  a  few  disciples  of  bis,  into  "  direct 
opposition  to  the  prinoiples  of  "  geology.  And  as  andeniable  fact, 
stated  in  simple  langaage,  bas  asoally  been  f  onnd  more  valaable  than 
qaestionable  faot  stated  in  obscnre  technicaUties,  it  is  not  snrprising 
that  trœ  geology  shoald  be  "  popolar."  So  is  Gbristianity,  so  is 
poetry,  so  ii  troth  ;  and  thongh  the  North  British  Beviewer  seems  to 
take  popnlarity  as  of  itself  a  term  of  reproach,  he  bas  not  giren  any 

^  "Bnergy/'Thomton  and  Tait.— (7ood  TTorit,  188?. 


reasons  for  belieying  it  to  be  so.  Certainly,  geologists  are  not  infal- 
lible,  and  doobtless  mistakes  and  rash  statements  can  be  selected  in 
aU  their  worka  ;  bot  nearly  ail  tbe  physioists  and  astronomera  of 
fifteen  years  ago,  and  several  at  least  of  those  now  living,  ooold  be 
cited  as  holding  doctrines  in  contradiction  with  those  of  Sir  W.  Thom- 
son. And  if  any  one  were  désirons  of  sopporting  a  particolar  dogma 
against  the  ondalatory  theory  of  light,  he  might  cite  a  roU  of  great 
names,  from  Newton  to  Brewster,  rejeot  the  eridence  for  it  withoat 
oriticism,  ask  ".on  what  calcalation  is  this  opinion  fonnded  P  "  when 
the  reaolts  of  observation  were  cited  to  him, — and  getlaoghed  at  for 
bis  pains.  The  citation  of  great  names  may  frighten  off  fair  oriticism, 
jost  as  the  introdootion  of  mathematioal  calcolationB  may  frighten  oS 
those  foUy  compétent  to  examine  the  real  phgrsical  CTidenoe  on  whioh 
the  whole  qoestion  tams,'and  withoat  foll  yaloation  of  whioh  the 
calonlations  are  ntterly  impertinent.  Bot  no  great  names,  and  no 
mathematical  cahralations,  can  conyert  vagoe  assomptions  into  a 
"  sober  soientifio  certainty,"'  or  obtain  a  "  qoite  certain  "  oondoBlon 
from  speoolations  on  obsoore  and  qaestionable  évidence. 

Jf  Leibnitz  and  Newton  ("  troe  geologists  '*  aooording  to  Thomson) 
really  regarded  an  imaginary  oosmogony  as  a  legitimate  explanation 
of  a  few  obsoore  facta,  on  the  other  hand  nearly  ail  great  reasoners, 
from  Aristotle  to  Malebranche,  Spinoza,  and  the  Scotch  school,  bave 
regected  sach  ezplanations,  and  shown  their  absordity.  And  when 
Sir  W.  Thomson  now  revives  a  oosmogony,  calls  it  a  "  sober  soientifio 
certainty,"  and,  in  conseqoenoe,  instead  of  ezamining  rcgects  geology, 
we  are  sorry  for  him,  and  most  regard  his  **  position  "  as  an  example 
of  the  evilinfioence  of  mathematioal  tnùning — sach  as  nearly  ail  great 
thinkers  bave  oondemned,  snob  as  we  bave  récent  examples  of  the  per- 
nioioas  efféots  of ,  soch  as  Professor  Hoxley  bas  lately  dwelt  on,  and 
Professer  Sylvester  bas  defended  by  an  argament  striotly  parallel  to 
this  : — ^Beoaase  a  man  who  invents  or  improves  a  barrel-organ  most 
be  more  or  less  intellectaal,  therefore,  organ-grinding  is  an  exoellent 
mental  training,  and  a  highly  inteUeotoal  oooapation  ;  with  illostra- 
tions  from  spaoe  of  foor  dimensions,  the  relation  of  âge  to  correct 
reasoning,  anecdotes  of  private  lif  e,  and  the  moaio  of  the  f  otore. 

Now,  what  are  Sir  W.  Thomson's  références  to  the  works  of  geolo- 
giata  worth  P  Let  thoae  oontained  in  bis  Beply  be  examined  ;  those 
I  mean  whioh  might  seem  to  lend  coontenance  to  his  views  : — 

1.  Professor  Kaoghton's  Manual. — ^In  this  elementary  woik  I  find 
the  aothor  tréats  the  theory  of  Darwin  with  ridicole  and  contempt, 
beoaoae,  as  be  says,  he  is  a  "  man  and  not  an  ape  "  (a  petiHo  prin^ 
cipii)  ;  he  considers  "  loose  théories  "  to  be  sopported  by  "  the  shallow 
metaphysical  philosophy  of  the  Scotch  school  "  ;  and  he  remarks  that 
geology  **  ia  like  the  stody  of  archiBology,  and  not  of  biatory,  and 
therefore  a  certain  amoont  of  licenae  and  poetry  most  be  aUowed  to 
the  specolator  in  it  that  woold  be  forbidden  to  the  aooorate  his- 
torian."  So  I  oannot  see  that  any  chance  passage  in  Professer 
Haoghton's  Manual  can  bave  moch  weight. 

2.  If  Sir  W.  Thomson  will  explain  wbat  he  means  by  calling  Pro- 
fesser Phillips's  expression  of  opinion  a  "carefol  analysis,"  its 
"  marked  contrast  "  to  the  remarks  of  Darwin  might  be  profitably 
diaoosaed.  It  may  be  that  a  handred  million  years  woold  aoffioe  for 
the  operationa  oonaidered  by  Prof  eaaor  Phillipa  and  Mr.  Ctoikie  ;  bat 
more  definite  oonsiderationB  ahow  a  balanoe  ùt  pvobability  the  other 
way,  and  I  argae  that  Sir  W.  Thomson  bas  broaght  nothing  to  afEsot 
that  balance. 

If  Sir  Boderick  Morohison,  or  any  other  geologist,  will  prodooe  any 
stratigraphicfd  évidence  that  will  establisb,  withouttaieing  caiastropTUsm 
for  granted,  the  grander  intensity  of  caoaation  in  former  epochs,  then 
his  first  remarks  might  bave  weight  in  the  présent  discussion.  Snob 
evidenoe  has  never  becoi  addaced  ;  a  roU  ci  names  may  be  cited  on  the 
opposite  side  ;  and  it  is  obvions  that,  at  least,  the  groands  for  a  deoi» 
sion  mnat  be  aooght  elaewhere.  The  "  traveller  *'  has  again  and  again 
cited  Alpine  gorgea  as  évidence  of  "  former  catastrophes  ;"  bnt  Pro- 
fessor Tyndall,  a  praotised  observer,  takes  the  tronble  to  examine  the 
gorges,  and  writes  in  1869  of  that  of  Pontresina,  "  like  ail  others  I 
bave  seen,  it  is  a  ohasm  of  érosion."  Having  oarefolly  explored  on 
foot  nearly  the  whole  Pyrenean  ohain,  I  bave  never  fonnd  sach  **  dear 
and  nnmistakable  signs  of  former  catastrophes"  as  Sir  Boderick 
Morohison  mentions;  bot  many  sopposed  examples  of  catastrophe 
hâve  been  pointed  ont  to  me,  and  oarefol  examination  has  oonvinoed 
me  that  they  were  évidences  of  the  oontrary.  Nothing  is  easier  than 
hastily  to  ref er  a  valley  or  fiasore  to  some  oonvolaion  ;  bat  3ret  th» 
more  oacef olly  it  be  examined  the  more  it  may  afford  evidenoe  of  the 
oontrary.  In  one  case  I  was  nearly  ref erring  a  deep  and  narrow  gorge 
to  fraotore,  becaoae  it  fdlowed  a  Une  of  faolt,  and  the  évidence  of 
aqœoos  érosion  was  not  satiaf aotory  ;  bot  I  f  oand  the  gorge  end  at 
another  gorge  transverse  to  the  first,  and  on  the  opposite  wall  of  roek 
the  dislocation  was  olearly  marked — ^its  sides  not  an  inch  apart  ;  so  as 
streams  nwtst  erode,  and  there  was  no  évidence  to  the  oontrary,  I 
natorally  condaded  that  the  gorge  had  been  worked  eot  by  the  stream. 
"  Convnlsion  was  as  évident  in  the  straotore  of  the  moontains  as  in 
their  forcible  séparation,"  says  Mr.  Bayard  Taylor,  of  the  gorges  of 
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the  Eio  Segre.  Certainly,  by  no  gargw  in  the  whole  Pyrénées  is  oonynl- 
don  more  etrongly  eogireflted  to  the  imagination;  certainly,  few 
**  travellera  '*  coold  be  more  intelligent  than  Mr.  Bayard  Taylor.  Bat 
aa  I  hâve  most  carefnlly  stadied  the  gorges  of  the  Bio  Begre,  as  well 
as  the  structure  of  the  whole  neighbonring  oountry,  not  simply  record» 
ing  a  passing  impression,  but  spending  many  days  in  seeking  évidence 
regarding  the  structure  and  origin  of  the  mountains  and  gorges,  I 
haTe  not  the  slightest  hésitation  in  affirming  that  there  is  no  évidence 
of  conynlsioD,  and  suoh  évidence  of  the  contraiy,  that  if  we  reject  it, 
we  must  reject  the  simplest  faots  that  are  aocepted  by  ail  geologists. 

If  time  be  granted,  geological  phenomena  oan  be  consistently  ex- 
plained  ;  if  not,  the  assumptions  and  contradictions  introdnced  are 
endless.  The  last  remarks  qnoted  from  Sir  B.  Murohison  relate 
espeoially  to  ohemioal  geology.  Thoy  are  simply  inconsistent  with  ail 
that  has  been  done  in  that  science.  The  processes  of  metamorphism 
that  hâve  been  acoomplished  in  laboratories,  or  observed  in  the  arts 
or  in  nature,  are  so  nnmerous  that^  the  diffioulty  among  those  who 
stndy  thèse  matters  is  to  seleot  those  most  appropriate  in  each  par- 
ticular  case  ;  and  unless  it  be  taken  for  granted  that  ohemical  pro- 
cesses were  formerly  subject  to  a  law  of  fits  and  starts,  it  remains  to 
be  shown,  not  so  muoh  h<m  metamorphism  could  hâve  taken  place  as 
hout  it  could  not  hâve  taken  place.  The  "  theorist  "  is  he  who  rejeots 
the  vast  amount  of  évidence  aocnmolated  on  this  question,  and  refers 
to  fandful  hypothèses,  like  that  of  Von  Bnch  regarding  dolomite.  The 
faot  that  many  do  so  is  strong  évidence  against  Catastrophism.  Now, 
regarding  thèse  last  qnotations  from  Sir  B.  Murohison,  and  ospedally 
the  last  sentence  regarding  grand  ranges  of  limestone  changed  "  ail  at 
once,  I  would  remark  that  their  date  is  1867,  and  that  in  February, 
1868,  Sir  B.  Murohison  said,  regarding  an  elementary  lecture  by  Mr.  D. 
Forbes,  that  he  **  felt  as  y  et  incompétent  to  offer  any  opinion  upon  the 
great  ohemical  questions  treated  of  in  the  paper  ;"  and  I  would  ask 
what  would  be  thought  of  a  soientist  who,  propoaing  to  re/orm  our 
notions  regarding  the  spectrum  analysis  of  theheavenly  bodies,  should 
ignore  the  researohes  of  Stokes,  Huggins,  Secohi,  Kirohhof,  and  others 
who  hâve  devoted  themselves  to  suoh  matters,  and  cite  some  passages 
from  the  works  of  an  astronomer  whose  spécial  field  was  peouliarly 
remote  from  suoh  investigations  ? 

I  hâve  used  above  the  words  "might  seem  to  countenanoe  his 
views,"  for  the  notion  of  former  convulsions  formed  a  part  of  the 
Uniformitarianism  of  Hntton  ;  and  Sir  W.  Thomson  has  mentioned  no 
geological  évidence  for  the  secular  cooling  of  the  earth.  **It  cannot 
be  reasonably  nrged  that  a  hotter  sun  is  not  a  probable  ezplanation 
of  the  supposed  warmer  climate  of  the  palœozoic  âges,"  says  Sir  W. 
Thomson .  But  what  is  a probahle  explanation  of  a  strongly  oontroverted 
supposition  worth.  Local  changes  in  climate  are  well  established  ; 
but  the  best  established  évidence  of  gênerai  change  is  the  évidence  for 
the  former  colder  climate  of  the  glacial  epoch.  There  seems  also  some 
évidence  that  during  neady  aXl  the  geological  âges  the  gênerai  climate 
was,  on  the  whoU,  more  equable  than  it  has  been  sinoe  the  glacial  epoch  ; 
but  that  the  climate  of  the  palœozoic  âges  was  warmer  than  that  of 
the  suoceeding  periods  there  is  no  e-videnoe  whatever.  If  the  North 
British  Reviewer*8  estimate  of  Sir  W.  Thomson's  position  (*'  that 
natural  philosophy  already  points  to  a  period  of  some  ten  or  fifteen  i 
millions  of  years  ")  be  fair,  we  may  thank  Sir  W.  Thomson  for  having 
afforded  to  ail  geolosists  a  reductio  ad  dbsurdum  of  certain  rash  and 
rague  spéculations  that  still  linger  in  some  geological  works. 

Now,  do  Sir  W.  Thomson's  références  to  geological  works  strengthen 
or  weaken  his  position  ?  If  it  be  admitted  that  they  lend  it  no  sup- 
port, that  is  ail  I  oare  for. 

No  one  disputes  that  Sir  W.  Thomson  is  a  highly  compétent  master 
of  the  art  of  drawing  conclusions  by  mathematical  reasoning.  But  aa  j 
he  has  not  shown  thai  the  geologists  hâve  drawn  their  conclusions  by  ' 
erroneous  reasoning,  the  question  of  oertainty  of  reasoning  is  not 
pertinent  to  the  discussion.  Even  the  conclusions  for  which  the  most  , 
complète  certainty  is  daimed-— even  the  papal  décisions — ^h&ve  usually  i 
oontained,  expressed  or  implied,  the  limitation  8i  ita  est,  si  preces  \ 
veritate  nitantur.  And  if  the  reasoning  is  certain,  there  can  be  no 
doubt  that  the  value  of  the  oonolndons  dépends  strictly  ou  the  value 
of  the  premiaes  :  so  if  the  promises  are  worthless,  it  follows,  with 
mathematioal  certainty,  that  the  condnsions  are  worthless  also. 

I  hâve  already  indioated  the  raine  of  Sir  W.  Thomson's  promises  ; 
but  the  moze  they  are  ezamined,  the  more  fully  does  their  real 
charaoter  appear. 

Internai  Heat, — It  is  commonly  stated  that  the  mean  inorease  of 
température  is  about  1*  Fahr.  for  every  50  ft.  of  descent.  For  ordinaiy 
practical  purposes  this  may  be  admitted  as  a  faot.  But  to  raise  it 
into  an  absolute  axiom  and  draw  ooncludona  from  it  against  the  other 
faots  of  geology  is  a  very  différent  matter.  In  proportion  aswe  would 
draw  valuable  oonolndons  from  it  we  must  know  what  it  means  ; 
this  geologists  do  know,  and  therefore  they  9o  not  draw  utterly  unjusti- 
fied  conoludons  from  it.  The  statement  means  that  observations  hâve 
been  made  to  within  an  extrême  depth  of  about  ^j^qq  of  the  earth's 
diameter  ;  and,  dividing  the  respective  depths  reaohed  by  the  respec- 
tive gross  amounts  of  inorease  of  température,  the  mean  resuit  is  as 
above.    The  obserrationa  bave  been  made  orer  only  a  few  portiona  of 


a  fourth  part  of  the  earth' s  surface.  The  results  in  différent  places 
hâve  been  found  yery  différent.  Most  of  the  observations  hâve  been 
very  roughly  made.  It  would  be  difficult  to  find  more  trustworthy 
observations  than  those  made  by  Messrs.  Arag  and  Walferdin  at  the 
well  of  Grenelle,  and  those  of  De  la  Bive  at  the  well  of  Brëgny  :  thèse 
observations  showed  that  the  rise  in  température  took  place  at  a 
decreasing  rate  ;  and  most  other  observations  do  not  show  the  real  rate 
at  ail.  Yet  if  the  rise  take  place  at  a  deureasing  rate,  the  observa- 
tions tell  against  the  hypothesis  of  original  heat  ;  and  can  the  decreas- 
ing rate  be  said  to  be  less  wdl  established  than  a  nniform  or  increasing 
rate.  Yolcanoes  and  hot  springs  may  be  due  to  the  indefinite  inorease 
of  internai  heat  ;  but  it  is  usually  admitted  that  they  may  be  due  to 
ohemical  action,  friction,  electridty,  and  other  such  causes.  Has  Sir 
W.  Thomson  given  any  grounds  for  deoiding  between  the  two  views  ? 
If  volcanio  aotion  hâve  the  latter  origin,  it  is  pretty  obvioos  that 
the  évidence  from  température  in  excavations  may  in  great  part  be 
aocounted  for  by  such  aotion.  Until  thèse  matters  be  dedded,  faow 
can  an  argument  against  Uniformitarianism  be  grounded  on  suoh  con- 
sidérations. Anyhow,  there  are  known  causes  of  heat  in  the  earth; 
and  their  effeot  must  be  eliminated  before  the  oaloulations  from 
observed  température  can  hâve  any  deoided  value.  The  ohemical 
theory  of  Davy  is  oertainly,  at  the  présent  day,  a  mère  man  of  straw, 
which  Sir  W.  Thomson  need  not  hâve  troubled  himself  to  attack. 
But  that  oxidation  is  going  on  in  rocks  is  one  of  the  best  asoertained 
faots  of  ohemical  geology  ;  that  water  peroolating  through  rocks  will 
beoome  heated  by  friction,  pressure,  and  ohemical  aotion  oan  hardly 
be  donbted  ;  that  eleotrio  ourrents  are  constantly  passing  through 
rocks  is  well  asoertained  (and  terrestrial  magnetism  seems  bound  up 
with  this  faot)  ;  and  that  the  produots  of  volcanio  aotion  are  just  what 
we  should  expeot  on  the  ohemical  theory  oan  scaroely  be  disputed.  It 
must  oertainly  be  granted  that  the  value  of  any  oonolndons,  and  espe- 
cially  of  any  oaloulations,  drawn  from  observed  internai  température, 
is  at  least  altogether  problematical. 

Sir  W.  Thomson's  argument  regarding  the  sun  is  thia  : — ^That 
aooording  to  Uniformitarianism  the  sun  is  a  perpétuai  miracle,  beoause 
we  know  of  no  manner  in  which  the  heat  given  ont  by  the  sun  oan  be 
restored  to  it  ;  therefore  he  would  force  us  into  admitting  a  theory  to 
aooount  for  the  sun,  which  theory  oontradiots  geology,  and  repTeaenta 
the  nniverse  as  strictly  analogons  to  a  maohine.     But  : — 

1 .  Is  it  more  reasonable  to  admit  that  there  are  many  things  in 
the  nniverse  which  we  do  not  yet  anderstand,  but  which  future  investi- 
gation may  reveal  to  us  ;  or  more  reasonable  to  admit  that  the  évidence 
of  geology  is  f  aise  P  As  Sir  W.  Thomson  has  not  attempted  to  disouss 
the  évidence  adduœd  by  our  great  geologists,  he  has  thrown  no  light 
on  this  point. 

2.  As  Sir  W.  Thomson  seeks  ont  what  Uniformitarianism  may,  so 
far  as  we  know,  involve,  and  rejeots  it  beoause  it  involves  a  nûraole, 
may  we  not  similarly  seek  ont  what  Sir  W.  Thomson's  theory  in  vol  vos, 
and  reject  it  if  it  involves  a  miracle  ?  This  theory  (substantially  that 
of  Desoartes,  Laplace,  and  the  Vestiges  of  Création)  involves  not  one 
miracle  only  but  many  miracles.  First,  it  involvea  the  miracle  of  the 
dispersion  of  matter  through  space  ;  second,  the  determining  of  par- 
tionlar  centres  of  attraction  in  this  mtraonloudy  dispersed  matter  ; 
f urther,  it  involves  spontaneous  génération,  the  development  of  monads 
into  verte  brates,  and  the  innumerable  other  miracles  required  to  evolve 
the  order  and  the  beauty  of  our  System  from  a  mass  of  oosmotio  gaa. 
I  take  the  word  miracle  in  the  aense  in  which  Sir  W.  Thomson  employa 
it  ;  I  apply  it  in  his  theory  as  he  has  applied  it  in  Uniformitarianism  ; 
I  show  that  his  own  thoory  is,  on  his  ovm  preniises,  far  moie  inadmia- 
able  than  the  other.  And  surely  Sir  W.  Thomson  does  not  leally 
suppose  that  the  miraoulous  is  govemed  by  a  law  that  relegates  to 
wherever  it  may  suit  the  oonvenience  of  his  own  théories  to  permit  it  ? 

3.  The  doctrine  of  the  universal  dissipation  of  energy  is  a  singular 
extension  of  an  old  and  well-known  resuit  of  induction  from  a  certain 
nnmber  of  faots.  The  statement  of  this  prindple  as  universal  dmply 
means  that  Sir  W.  Thomson  finds  nothing  against  its  nniversalify. 
But  the  obvions  means  of  testing  whether  the  prindple  be  probably 
universal  or  no  is  to  ask  from  geology — in  which  the  prindple  of  uni- 
versal would  neoessarily  make  itself  felt — for  information  on  the  ques- 
tion. The  answer  of  geology  is  négative  ;  but,  instead  of  snpposîng 
the  prindple  not  universal.  Sir  W.  Thomson  during  nearly  ten  years 
publishes  the  oonoludon  that  the  geologists  ara  wrong  ;  and  during 
ail  that  time  he  doea  not  attempt  to  oritidae  their  évidence,  or  to  show 
how  they  may  esoape  from  the  condnsions  to  which  the  patient  and 
progresdve  atudy  of  Nature'a  footprinta  haa  oonducted  them. 

But  with  mnch  astonishment  I  hâve  found  Sir  W.  Thomson's 
conclusions  welcomed  by  the  British  and  Foreign  Evangelical  Review» 
The  secret  of  this  I  find  in  an  article  in  Oood  Words  of  1862,  in  whîoh 
Messrs.  Thomson  and  Tait  endeavour  to  support  their  cosmogony  by 
certain  isolated  clauses  from  the  Bible.  TÛs  manner  of  ntilidng  the 
Bible  has  been  oondemned  by  Augustine,  Aquinas,  Pascal,  and  a 
hnndred  other  authorities  ;  and  of  its  faimess  in  this  partionlar  case, 
I  think  any  unprejudiced  reader  would  speedily  judge.  It  is  of  a  pièce 
with  the  introduction  of  sdentific  patriotism,  regarding  Mayer,  in  the 
same  article.    Beligioua  writers  might  do  well  to  remember  that,  till 
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▼ery  lately,  whole  librariea  were  written  against  the  oosmogony  of 
Laplace  ;  that  if  they  are  now  to  anwrite  those  libraries  they  wUl  be  in 
a  étrange  position  ;  and  they  might  well  panse  before  oommitting  them- 
selres  to  a  mathematical  fattJism  that  wonld  engnlf  religion  and 
Boienoe  alike. 

The  existing  conrse  of  nataro  is  assnmed  in  ail  onr  reasonings  as  to 
the  past,  and  ail  attempts  at  cosmogony  are  inrolyed  in  a  oyole  of 
contradictions.  What  that  conrse  of  natnre  is,  it  is  the  bnsiness  of 
the  geologist  and  other  scientists  to  asoertain,  by  patient  and  pro* 
gressive  obserration,  calling  in  the  assistance  of  the  mathematical 
craft  when  necessary,  bnt  whether  by  maohinery  or  by  craftsmen  is 
indiffèrent  ;  and  while  they  acknowledge  the  merits  of  the  inventors 
of  the  maohinery  or  the  craft,  they  refuse  ail  claim  to  "prond  pré- 
éminence "  to  the  craftsmen. 

But  I  will  endeavonr  to  sketch  tho  gronnds  of  Uniformitarianism  in 
my  nezt  letter.  Of  course  it  is  only  by  the  comparison  cl  the  value 
of  those  (Rounds,  with  that  of  the  grounds  of  Sir  W.  Thomson' s  "posi- 
tion," that  the  àaid  position  can  be  fairly  oatimated.  This  seems 
never  to  hâve  occurred  to  Sir  W.  Thomson  ;  but,  similarly,  it  will 
never  occnr  to  modem  scientists  to  attribute  value  to  conclusions 
obtained  by  the  simple  and  certain  method  of  first  begging  tho 
question.  I  remain,  &o., 

P.  W.  Stuabt  Menteath, 

Senior  Hopo  Scholar  in  Chemistry  of  Edinburgh  University  in 
1864.  First  in  the  Geological  Examination  of  the  Royal 
Sohool  of  Mines  in  1865. 


CAR90NIFEB0U8  AND   GENERAL  IcHNOLOaT. — Fvom  T.  P. 

Babkas,  F.G.S. 

SiB, — ^There  are  few  departments  of  palœontology  more  interesting 
and  instructive,  and  that  give  a  greater  promise  of  important  dis- 
coveries,  than  that  whioh  is  known  as  Ichnology,  and  there  are  few 
phases  of  paisBontographical  research  that  hâve  been  so  much  neglected, 
espeoially  in  the  British  Islands.  Since  tho  production  of  those 
standard,  bnt  oomparatively  little  known,  works  on  Ichnology,  en- 
MU'odL  Ichnology  of  New  Engla/ndt  by  Professer  Hitchcock;  Ichnology 
o/Annandale,  by  Sir  William  Jardine;  and  Fossil  Footprints  in  the 
Red  Sandstones  of  Potsdam^  Pennsylvania,  by  Dr.  J.  Lea,  which  were 
pnblished  sevenJ  years  ago,  no  work  specifically  devoted  to  the  eluci- 
dation  of  Ichnology  has  been  issued  from  the  press  in  England,  and 
the  three  works  above-named  are  so  rare  as  not  even  to  be  found  in 
some  of  the  best  provincial  libraries  in  the  kingdom.  The  discovery 
of  animais  of  omithio  and  reptUian  types  in  the  palœozoic  formations, 
was  orig'nally  made  known  by  footprints,  the  discovery  of  the  remains 
of  reptiles  in  the  Carboniferous  strata  was  preceded  by  the  discovery 
of  footprints,  and,  for  a  knowledge  of  the  gênerai  oharacteristics  of 
one  of  tbe  best  known  quadrupède  of  the  more  récent  Triassio  period, 
Labyrinthodon,  we  are  indebted  to  footprints,  which,  because  of  their 
hand-Uke  aspect,  were  originally  named  Cheirotherinm,  but  whioh 
further  research,  by  the  best  known  and  moet  venerated  English 
palsoontologist,  Professer  Owen,  was  proved  to  belongto  Labyrin- 
thodon. iGnong  the  palœozoio  sandstones  of  SooUand,  the  Mesozoio 
sandstones  of  England,  and  sandstones  of  ail  âges,  down  to  and  in- 
dnding  the  Silorian  in  America,  footprints  hâve  been  disoovered,  but 
so  far  as  the  transactions  of  scientific  societies  and  the  pages  of 
soîentific  joumals  are  oonoemed,  we  neither  read  of  any  systematto  in- 
vestigation of  ichnite-bearing  sandstones  during  the  présent  day,  nor 
of  the  publication  or  préparation  of  any  extensive  treatise  on  the  snb- 
jeot  of  Ichnology.  I  believe  I  am  right  in  stating  that  no  monogn^h 
on  Ichnology  has  yet  appeared  in  the  pnblished  Transactions  of  the 
Palaontographioal  Society,  and  inquirers  into  the  interesting  field  of 
Ichnology,  in  the  présent  day,  are  driven  to  consult  a  large  variety  of 
geological  works,  in  which  the  subject  is  merely  incidentally  referred 
to,  aad  in  whioh  there  is  an  endless  répétition  of  the  same  well*known 
and  baekneyed  illustrations. 

I  hâve  reoently  had  my  attention  speciaUy  direoted  to  the  considéra- 
tion of  Ichnology  by  there  having  come  into  my  possession  from  the 
laminated  sandstones  of  the  carboniferous  formation,  two  séries  of 
beantiful  footprints,  one  séries  of  which  bears  a  considérable  rescm- 
blanoe  to  the  reptilian  and  omithio  footmarks,  represented  in  the 
works  alzeady  quoted,  and  the  other  and  much  the  more  perfect  and 
oxtenaive  séries  is,  I  think,  of  mammalian  origin,  and  al>solutely  new 
to  scienoe.  A  description  of  the  latter  spécimen,  with  a  very  acourate 
lithographie  illustration  of  natural  sizo,  appears  in  the  Colliery  Guar- 
dian, of  Marah  llth,  1870,  and  the  name  which  I  havo  bestowed  upon 
the  produoer  of  the  impressions  is  Platytherium  ptammobates.  The 
name  is  intended  to  indioate  the  leading  known  peculiarities  of  the 
sapposed  carboniferous  mammal.  The  footprints  are  36  in  nnmber, 
and  are  disposed  in  two  rows,  the  rows  are  ^  in.  apart,  the  average 
length  of  eaoh  step  does  not  exceed  f  in.  ;  the  animal,  therefore,  was 
smiUl  and  broad,  and  hence  the  generic  name  Platytherium  ;  what  is 
fnzther  known  of  the  créature  is  that  it  frequented  sandy  shores,  and 
trod  on  flsnd,  indioating  the  propriety  of  psammobates  as  its  spécifie 


désignation.  The  size  of  the  footprints  does  not  exceed  ^  in.  in  length 
and  the  width  does  not  exceed  ^  in.  In  form  the  impressions  very 
dosely  resemble  an  elongated  ace  of  clubs.  The  second  séries  of  foot- 
prints has  not  yet  been  described.  The  slab  of  sandstone  on  which 
they  are  impressed  is  4\  in.  long,  by  4  in.  broad,  and  it  contains  eight 
ichnital  impressions  ;  they  are  arranged  in  two  rows,  the  spaoe  be- 
tween  each  row  from  inside  to  inside  of  the  footprints  is  1  in.,  the 
clear  space  between  each  footprint  is  l  in.,  the  length  of  each  foot- 
print  is  iin.,  and  the  width  ^in.  On  the  larger  slab  previously  re- 
ferred to  no  toes  are  visible,  but  on  this  which  I  am  now  desoribing, 
there  are  distinct  indications  of  three  toes,  the  animal,  therefore,  was 
probably  tridaotyle.  t 

I  infer  from  the  broad,  bold,  cushion-like  appearance  of  the  body  of 
the  foot,  and  the  shortuess  of  the  stride,  that  the  impressions  are  not 
omithio,  but  that  they  hâve  been  produced  by  a  small  broad  reptile, 
not  Batraohian,  because  the  footprints  are  of  equal  sizo,  but  probably 
Chelonian.  Judging  by  the  width  of  the  body  in  proportion  to  the 
'  length  of  the  step,  and  the  flat,  cushion-like  appearance  of  the  body 
of  the  foot,  the  Chelonian  hypothesis  appears  most  probable. 

Prior  to  the  description  of  the  iohnites  now  under  considération,  I 
am  not  aware  that  footprints  in  Northumberland  sandstone  hâve  ever 
been  described  in  any  scientific  journal,  and  I  hâve-  not  found  any 
référence  to  the  subject  of  either  local  or  gênerai  ichnology  in  the 
able  and  extensive  Transactions  of  the  Tyneside  Naturalists*  Field 
Clubf  which  hâve  been  publiahed  for  manj  years,  and  oocupy  eight 
thick  8vo.  volumes.  The  only  référence  to  foasil  markings  on  sand- 
stone which  I  hâve  found  in  the  TransactionSf  is  a  papor  by  Albany 
Hancock,  Esq.,  in  vol.  iv.  "  On  certain  Vermiform  Fossils,"  which  were 
thought  to  hâve  been  produced  by  worms,  but  whioh  Mr.  Hancock 
showed  were  probably  the  product  of  crustaceans. 

Those  who  are  interested  in  the  study  of  ichnology  will  find  valuable 
information  in  any  of  the  foUowing  works  ;  référence  is  made  to  a 
large  variety  in  order  to  afford  inquirers  an  opportunity  of  examining 
a  sélection: — American  Journal  of  Sciences  and  Arts^  first  séries,  vols. 
xxix.  xxxii.  xxxiii.  xxxvi.  xxxvii.  xxxviii.  and  xlui.  to  xlix.  ;  second 
séries,  vols,  i.-vi.  viii.  ix.  xiv.  xix.  xxi.  xxii.  xxix.  xxxi.  xxxiv. 
xxxvi.  xl.  xli.  ;  Transactions  of  the  Royal  Society  of  Edinburgh,  vol. 
xi.  p.  194,  containing  the  first  paper  on  fossil  footprints  by  Dr. 
Duncan  ;  the  Quarterly  Journal  of  the  Qeoloyical  Society,  1852, 
p.  214,  1856,  p.  250,  pi.  4,  fig.  4;  vol.  xu.  pp.  238,  243,  fig.  2.  The 
Qeologist,  vols.  i.  v.  vi.  Murchison's  Silwria,  p.  351.  Owen*s  Palœ- 
ontology,  p.  176.  Page' s  Qeology,  p.  259.  De  La  Beche's  Geological 
Observer,  pp.  147,  602.  Dawsou's  Acadian  Qeology,  pp.  353-358. 
Hugh  MUler's  Sketch  Book  of  Popular  Qeology,  pp.  163-168  ;  TeM- 
mony  of  tlie  Rocks,  pp.  79-83.  Hitchoock's  OutUnes  oftlie  Ueology  of 
the  Globe,  1853,  p.  98,  fig.  a,  72-84.  Dana*s  Manual  of  Geohgy, 
pp.  185,  315,  415,  421,  436.  Bnckland's  Bridgewater  Treatise, 
pp.  247-253,  plates  31-36.  AnnaU  and  Magazine  of  Natural  History, 
vol.  xvii.  1846,  p.  451.  ;  new  séries,  vol.  vi.  1850,  p.  440. 

Information  respecthig  Ichnology  is  soattered  through  other  works 
on  geology  and  i^asontology,  but  it  is  for  the  most  part  a  mère 
répétition  of  the  facts  oontained  in  the  works  already  quoted. 

I  remain,  &c., 

Nowcastle'on-Tyne,  T.  P.  Babkas,  F.G.S. 
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SeereturiM  of  Societies  will  oblige  na  hj  regulsrlj  forwarding  *<  AbitraoU  of 
Frooeedings  j  "  snd  they  wonld  do  mach  to  enhuce  the  tnterett  and  ■accew 
of  their  meetings  if  thej  wonld  enable  na  to  pnbliah  in  anticipation  "noticea 
of  papen  to  be  read."  ___^__ 

EOYAL  SOCIETY. 

Thubsoat,  Masch  17th. — The  foUowing  papers  were  road,  but 
reaohed  us  too  late  for  insertion  in  our  last.  *'  On  tho  Estimation  of 
Ammonia  in  Atmospheric  Air,"  by  Horace  T.  Brown,  Esq.,  com- 
municated  by  Dr.  Frankland,  F.B.S. — In  the  attempts  that  hâve  been 
hitherto  made  to  estimate  the  ammonia  présent  in  atmospheric  air, 
the  results  arrived  at  by  the  varions  experimenters  hâve  differed  so 
widely  that  it  is  still  a  matter  of  uncertainty  what  tho  quantity  really 
is.  That  it  is  a  very  small  amount  ail  agrée,  but  the  extrême  results 
on  record  vary  as  much  as  from  13*5  to  '01  part  of  carbonate  of 
ammonium  per  100,000  of  air.  It  may  therefore  not  be  without 
interest  to  give  an  aocount  of  a  simple  method  affordiug  very  con- 
oordant  and,  I  believe,  aocurate  results  ;  at  the  same  tiine  being  easy 
of  performance  and  requiring  but  little  time  for  an  experiment. 

The  apparatus  nsed  consists  of  two  glass  tubes,  each  of  about  1 
mette  in  length  and  12  millims.  bore.  Thèse  are  oonnected  air-tight 
by  means  of  a  smaller  glass  tube,  and  indined  at  au  angle  of  5**  or  6^ 
with  the  horizon.  Into  eaoh  of  the  larger  tubes  are  introduced  100 
cub.  oentims.  of  a  mixture  of  perfectly  pore  w»ter  and  two  drops  of 
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Date  of  Experimeat. 


(NH«),  CO,  as  grammes 

per  100,000  litrea  of  air 

at  0°  C.  and  760  mm.  barom. 


1.  Air  takcn  from  Town.     (Taken  at  a  height  of  2  mètres  from 
ground.) 

(KH«)aC03  in  parts 
bj  weight  per 
100,000  of  air. 

1869.  Soptember  30    11294  -8732 

Ootober4  -62117  -4801 

6  -5251  -4059 

8   -62117  -4801 

November  26 1-0729  -8293 

28 11000  -8603 


tt 


tt 


2.  Air  from  Counlri/.     (Takon  at  a  height  of  2  mètres.) 


Date  of  Experiment. 


(NHt),  CO,  as  grammes 

per  luO,000  litres  of  air 

at  (P  C.  and  760  mm.  barom. 


}i 


(NHJ,  CO,  in  paris 
per  100,000  of 
air. 

-5890 

-6085 

.....  -5102 

-5121 

-6904 


dilnte  sulphurio  acid  (sp.  gr.  1*18).  Throngh  this  acidnlated  water  a 
measared  qoantity  of  the  air  under  ezamination  is  elowly  drawn,  in 
small  babbles,  by  means  of  an  aspirator. 

No  poroua  substance  mast  be  used  to  filter  the  air,  for  reasons  to 
bo  stated  hereafter.  The  air  is  condaoted  into  the  absorption  liquid 
through  a  small  pièce  of  qnill  tabing  drawu  ont  to  a  small  aperture  at 
tho  end,  immcrsod.  This  tube  must  be  kept  quite  dry  thronghoat 
the  experiment.  Great  care  must  be  taken  to  cleanse  perfectly  erery 
part  of  the  apparatus  with  water  free  from  ammonia,  and  the 
caoutohono  pings,  or  oorks,  used  must  be  boiled  for  a  short  time  in  a  * 
dilnte  solution  of  oauskic  soda. 

The  stream  of  air  is  so  regulated  as  to  allow  abont  1  litre  to  pass 
through  the  apparatus  in  an  hour. 

By  directing  the  point  of  the  delivery-tube  laterally,  each  bubble 
lias  imparted  to  it  on  rising  an  oscillatory  movement  which  facilitâtes 
complète  absorption  of  tho  ammonia. 

Whon  from  10  to  20  litres  of  air  hâve  passed,  the  liquid  is  emptied 
from  the  tubes  iuto  npright  glass  oylinders,  an  excesa  of  a  perfectly 
pure  solution  of  potash  added,  and  then  3  oub.  centima.  of  a  Nesalor 
BolutioD.  The  standard  of  compariaon  is  mado  in  the  ordinary  way, 
only  nsing  aoidulated  in  place  of  pure  water,  and  neutralizing  with 
potash  after  adding  the  standard  solution  of  ammonium  sait.  Beyond 
somewhat  retarding  tho  point  of  maximum  oolouration,  a  little  potaa> 
sinm  Bulphate  doea  not  interfère  with  the  dclioacy  of  Nessler's  reac- 
tion. 

If  the  experiment  has  been  conducted  with  proper  care,  at  least  four- 
fif tha  of  the  total  ammonia  ought  to  be  found  in  the  first  tube.  Four  or 
five  litres  of  air  are  generally  quite  sufficient  to  give  a  deoided  réac- 
tion, but  it  is  better  to  uee  not  leas  than  10  litres,  as  before  mon- 
tioned.* 

Very  many  expérimenta  hâve  been  made  by  this  method,  both  on 
air  from  the  town  of  Burton-on-Trent  and  that  of  the  adjoining 
country.  The  air  from  the  town,  as  might  be  expected,  varies  some- 
what in  composition  ;  mnch  more  so  than  that  taken  from  the  open 
country,  as  may  be  seen  from  the  f ollowing  tables,  in  which  are  given 
some  of  the  numerous  résulta  obtained. 

The  ammonia  is  calculated  in  every  case  as  carbonate  ((NH^)^  ^^3)  ; 

for  although  nitric  acid  is  sometimes  found  in  air,  yet  its  présence 
must  be  looked  upon  as  accidentai. 

In  the  immédiate  vicinity  of  towns  some  of  tho  ammonia  must  also 
bo  in  the  form  of  sulphate,  sulphito,  or  ammonium  chloride. 


1869.  December  6  -7620  

8  -7826  

9  -6601  •. 

11  -6635  

1870.  Febmaryl2  -7639  

The  direction  of  the  wind  does  not  seem  to  hâve  any  influence  on 
the  ammonia  found  ;  immediately  after  heayy  rain,  howerer,  the  quan- 
tity  falls  somewhat  below  the  ayerage,  but  the  air  is  again  restored  to 
its  normal  condition  after  a  lapse  of  two  or  three  hours. 

Attempts  were  made  to  make  the  method  more  délicate  still  by 
absorbing  the  ammonia  in  pure  water  and  then  distilling,  but  the 
nitrogenous  organic  mattor  suspended  in  the  air  was  found  to  interfère 
with  the  results. 

When  the  air  is  paased  through  cotton-wool  before  entoring  the 
abaorption-tubea,  it  ia  found  to  be  entirely  deprived  of  ita  ammonia  by 
the  filter.  This  is  also  the  caae  with  air  artiôoially  charged  with  the 
ammonia  to  a  large  extcnt.  Thia  abaorption  ia  not  due  to  the  preaenoe 
of  hygroBcopio  moiature,  since  cotton-wool,  when  abaolutely  dry,  is 
capable  of  taJdng  up  115  timcs  its  own  hulk  of  dry  ammonia  (confined 
over  meronry)  at  10-5'  C.  and  755-7  millims.  barom. }  the  gas  being 
again  slowly  eyoWed  when  the  wool  ia  loft  in  contact  with  the  air  at 
100*"  C. 

1  When  the  air  to  be  exunined  is  highlj  cbarged  with  ammonia,  as  that  frora 
stables,  ftc,  a  jperfeotiy  dry  bottle  of  3  or  4  litres  oapaoitj  should  bo  oarefullr 
fllled  with  a  pair  of  beliows,  100  oub.  oentims.  of  addnlated  water  introdnoed,  and, 
after  oloBinji;  secnrely,  the  whole  well  agitated  at  intervais  for  three  or  fonr  honrs. 
The  liquid  is  then  poored  ont,  and  tba  NH^  estimated  by  the  Kessler  solution  as 
Qiaal. 


AU  other  porous  substances  that  wore  tried  for  filtering  agents  wcro 
found  to  possess  this  property  more  or  less  ;  even  freshly  ignited 
pumicO'Stone  is  not  entirely  without  absorptiTO  effeot  upon  tho  gaa. 

[The  second  paper  was  one  of  great  length,  by  Dr.  H.  Daviea,  on 
the  laws  which  regulate  the  areaa  of  the  heart's  caTities.  As  this 
wiU  occupy  at  leaat  ten  of  our  colnmns,  we  are  obligoA  to  postpone  its 
publication,  and  that  of  Dr.  Duncan's  papcr,  read  on  the  24th,  to  onr 
next  issue. — Ed.  S.  O.j 
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March  22nd. — Professer  Huxley,  F.II.S.,  président,  in  the  chair. 
B.  S.  Newall,  Esq.,  was  announced  as  a  new  member. 

A  paper  was  read  *'  On  current  British  Mythology  and  Oral  Tradi- 
tion," by  J.  F.  Campbell,  Esq.,  of  Islay. — ^After  explaining  tho  sources 
whence  his  popular  taies  of  the  Western  Highiands  had  been  derivod, 
he  pointcd  out  the  traditional  character  of  myths,  and  cxpreasod  an 
opinion  that  genuine  British  traditiona  orally  preaerved  in  Celtic  may 
probably  be  old  Aryan  mytha  mingled  perhapa  with  pre-Aryan  myths. 
Popular  oral  history  must  be  founded  ou  a  real  ovent;  but  minor 
détails  gradually  drop  out,  while  the  most  conspicuous  incidents 
approach  each  other.  The  author  ahowed  how  a  legond  aprouts  from 
a  fact,  which  being  at  fîrat  accurately  told,  passes  into  a  tradition  with 
nnccrtain  dates,  and  persons  and  localities.  Poetry  is  a  good  Tehicio 
for  preserving  faots,  and  many  current  traditions  carry  with  them  a 
rhyme  or  a  proverb  to  aid  the  memory.  Hence,  too,  historical  events 
are  readily  prescrved  in  ballads. 

The  président,  Dr.  Archibald  Campbell,  and  Mr.  Bouverîe  Pasey 
spoke  upon  this  communication. 

Dr.  Campbell  then  read  a  note  by  the  Bev.  B.  J.  Mapleton  on  a  cist 
with  engraved  stores  on  the  Poltallock  estate,  ArgylLahire. 


ENTOMOLOQICAL  SOCIETY  OF  LONDON. 

Mabch  21  st.-— Mr.  H.  W.  Bâtes,  Tioe-president,  in  the  oh  air.    Kr. 
Howard  Vaughan  exhibited  spécimens  of  Diantlujecia  conepersa^  from 
Devonshire,  which,  in  their  oolonring,  bore  a  ourious  resemblance  to 
D.  Barrettii.     Mr.  F.  Smith  exhibited  a  larva  from  Monte  Yiedo,  wbioh 
was  profusely  covered  with  bristles,  clavate  at  their  tipa.    Mr.  Bond 
exhibited  Psyché  vef niella,  a  moth  firat  detected  in  thia  coimfry  ia  1869. 
Mr.  Stainton  exhibited  Cosmopteryx  Lienigiella,  bred  from  a  leed- 
feeding  lanra,  found  in  Wioken  Fen,  Oambridgeshire. 

Tho  foUowing  paper  was  read  : — *'  Notes  on  the  Bntterflies  deacribed 
by  LinnœuB,"  by  Mr.  W.  F.  Kirby. 

Part  I.  of  the  Transactions  for  1870  was  on  the  table. 


VICTOEIA  msTrruTE. 

An  ordinary  meeting  was  held  on  Monday  eyening  laat  at  8,  Adelphi- 
terrace,  Bev.  W.  Mitohell,  M. A.,  vioe«president,  in   the    ohair.    A 
paper  was  read  "  On  Geological  Proofs  of  Divine  Action,"  by  S.  B. 
Pattison,  Esq.,  F.G.S." — The  author  sought  to  establish  the  propo- 
aition  that  the  condition  and  disposition  of  the  atrata  diaprove  tho 
theory  of  perpétuai  récurrence  or  uniformitarianism,  and  supported 
by  the  theory  of  sériai  progression.     The  latter  may  be  styled  *' évolu- 
tion," if  by  this  tenu  is  only  meant  the  unfolding  of  phenomena  con- 
nected  by  a  oommon  plan,  but  not  if  it  is  intendod  to  express  that 
every  state  contains  the  oaosation  of  its  sncoessor.     The  discussion 
on  the  paper  was  sustained  by  Mr.  Beddie  and  Mr.  Bradlaagh. 


MANCHESTEE  LITEBABY  AND  PHILOSOPHICAL   SOCIETY. 

MICROSCOnCAL  AND   NATURAL   HISTOKY   SECTION. 

Februart  28th. — John  Watson,  Esq.,  président  of  the  seotion,  in 
the  ohair.  The  foUowing  extract  from  a  letter  to  Mr.  H.  A.  Hurst 
from  Dr.  Mueller  was  read  : — 

''I  should  be  obliged  if  you  would  procure  for  me  seeds  (or  roots) 
of  Sagittaria,  Hottonia,  Bntomus,  Lysimaohia,  l'ulgaris  and  thrysijlQra, 
Menyanthes,  Villarsia,  Lyohnis,  Flos-ououli,  CaWui  paXustris,  ail  of 
which  I  shoidd  much  like  to  naturalize  in  a  ]ake  of  this  gardon.  I  will 
gladly  send  a  good  collection  of  Auatralian  aeeda  in  exolianiire." 

The  seoretary  will  be  glad  to  receive  seeds  of  any  of  the  above-named 
plants  which  members  may  be  able  to  oolleot  during  the  ensning  season. 

"  On  some  Shell  Deposits  at  Llandudno,"  by  Mr.  Joseph  Sidebotham. 
— The  author  ref erred  to  a  paper  by  Mr.  Darbishire,  pablished  in  the 
Society's  Memoim  in  1867,  where  thèse  deposits  are  mentioned  and 
considered  to  be  the  refuse  heaps  of  former  inhabitants.  Tho  object 
of  the  présent  paper  was  to  enter  more  into  détail  as  to  tbe  oomposi* 
tion  of  thèse  refuse  heaps  and  to  fix  a  probable  date  as  to  their  being 
formed  ;  the  deposit  speoially  examined  is  situated  at  the  f oot  of  the 
Great  Ormes  Head,  on  Conway  Bay,  and  haa  been  partûilly  waabed  away 
by  the  sea,  a  seotion  of  it  is  best  seen  from  the  beach }  photographs  of 
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it  wero  ozhibited.  This  deposit  consista  cUefly  of  shells  of  Patella, 
Purpura,  and  littorina,  and  bones  of  animais,  with  pièces  of  charooal. 
Mr.  Boyd  Dawkins,  F.B.S.,  had  Identified  the  bones  as  belonging  to 
the  anoient  homed  sheep,  the  Eeltic  short^hom,  the  horse,  and  the  dog^. 
Hany  of  the  bones  were  split  np,  apparently  for  the  pnrpose  of  eztraot- 
ing  the  marrow,  and  some  bore  the  marks  of  the  teeth  of  dogs.  Some 
of  the  boues  of  the  horse  had  been  exposed  to  the  action  of  fire  ;  the 
oharcoal  appeared  ohiefly  to  consist  of  barned  stems  of  Ulcx  Europœus. 

No  traces  of  weapons,  or  implements  of  stone  or  métal  wero  met 
with,  but  Mr.  Darbishire  found  a  single  fragment  of  bright  red  pottery, 
apparently  of  Boman  manufacture,  and  from  its  shape  probably  being 
a  portion  of  a  small  drinking'Cnp.  The  absence  of  ail  bones  of  wild 
animais,  birds,  and  fish,  seemed  to  indicate  a  very  low  state  of  civiliza- 
tion. 

The  author  thén  prooeeded  to  show,  from  hiatorical  and  legondary 
eyidenoe,  that  the  place  where  the  shell  deposit  now  exists  was  within 
hiatorical  times  far  remoyed  from  the  shore,  and  quoted  from  Mr. 
Uall'B  paper  bofore  tho  Liverpool  Goological  Society,  in  1864,  as  totho 
snpposed  anciont  ooast-line,  and  submergence  of  the  plain  which  once 
ezisted  between  the  Great  Ormes  Head  and-  Bangor,  which  is  said 
to  hâve  takon  place  in  the  fonrth  century,  when  tho  lands  and  castle 
of  Helig-ab-Glanawg  were  deatroyed.  Tho  author  also  deacribod  Mr. 
Haïra  visit  to  the  suppoaed  ruina  of  this  caatle,  marked  "  Llys  Helig" 
on  tho  ordnance  map,  only  to  be  seen  at  very  low  tides,  and  snbmittcd 
a  diagram,  copied  from  the  plan  of  the  walls  and  tower  then  taken  ;  he 
also  gave  the  legend  of  the  destruction  of  this  castle,  which  is  still 
told  by  the  old  Welsh  people  living  noar.  The  author  concluded  that 
when  the  refuse  heap  of  shells  and  bones  was  dcposited,  the  coast-line 
muât  hftTe  been  somewhat  the  same  as  it  is  now,  as  Patella,  Purpura, 
&c.,  being  rock  shells,  could  not  hâve  been  found  on  a  flat  sandy  coast  ; 
if,  therefore,  the  plain  was  submerged  in  the  fourth  century,  thèse 
shells  must  hâve  been  deposited  subsequently  ;  as  besldes  the 
absence  of  rocks,  the  coast  would,  beforo  that  time,  hâve  been  too 
distant  to  render  it  likely  the  inhabitanta  should  bring  their  food  so 
far  from  where  it  was  found.  The  very  large  size  of  many  of  tho 
shells  of  Patella,  would  seem  to  prove  that  the  coast  had  been  some 
considérable  Urne  in  its  prosent  rooky  condition,  when  the  shells  were 
gathered,  whereaa  the  absence  of  aU  traces  of  bones  and  teeth  of  the 
bog,  whioh  are  found  in  such  abundance  in  later  deposits,  seems  to 
point  to  the  seventh  and  eighth  century  as  tho  probable  date  of  the 
formation  of  this  shell  deposit. 

PHT8ICAL  AND   MATHEMATICAL  SECTION.* 

January  4th. — £.  W.  Binney,  F.B.S.,  F.G.S.,  président  of  the  sec> 
tion,  in  the  chair.  "  On  the  Rainfall  of  1869,  at  Old  Trafford,  Man- 
chester," by  G.  V.  Vemon,  F.B.A.S.,  F.M.S.— Tho  rainfall  of  1869 
exceeded  the  average  of  the  last  seventy-six  years  by  0043  in.,  so 
that  the  fall  was  almost  exactly  the  average  amount  for  that  period. 
Bain  fell  upon  197  days  in  1869,  or  upon  nine  more  days  than  in 
1868. 

During  the  first  and  last  quarters  of  18G9  the  rainfall  exceeded  the 
average  of  the  corrosponding  période  for  the  last  seventy^six  yaars, 
and  during  the  second  and  third  quarters  the  rainfall  of  1869  was 
bolow  that  average. 

Afl  oompared  witl^  1868  there  was  3*221  inches  more  rain  in  1869. 

January,  February,  April,  Hay,  September,  Novembor,  and  Decom- 
ber,  1869,  had  a  rainfall  in  excess  of  tho  averago,  espeoially  February 
and  September,  the  latter  month  having  nearly  double  the  averago 
rainfall. 

The  remaining  months  of  1869  had  a  déficient  rainfall,  espeoially 
March,  June,  and  July,  the  latter  month  not  having  one-third  the 
average  fall. 

The  months  in  which  rain  fell  upon  tho  largest  numbcr  of  days  were 
January,  February,  September,  Novembcr,  and  December  ;  September 
rcachixig  the  large  number  of  twenty-aix  days. 

March  Ist.— E.  W.  Binney,  F.B.S.,  F.G.S.,  président  of  the  section, 
in  the  chair.  ^'Besults  of  Bain-gauge  and  Anemometer  Observations- 
made  at  Ecoles,  near  Manchester,  during  the  year  1869,"  by  Thomas 
Mackcreth,  F.B.A.S.,  F.M.S.^The  amounta  of  rainfall  were  obtained 
from  two  gauges  3ft.  from  the  gronnd  and  145  ft.  above  mean  sea- 
levol,  and  one  gauge  34  f t.  from  the  ground.  One  of  the  lower  gauges 
has  a  round  receiver  10  in.  in  diameter,  the  other  has  a  5  in.  pquare 
rcceiver  ;  the  edges  of  both  are  turned  inward.  Theae  two  gauges 
stand  close  to  each  other,  and  75  ft.  from  any  building,  and  frec  from 
ovcry  obstruction.  The  higher  gauge  has  a  5  in.  square  receiver,  like 
the  one  near  the  ground.  It  is  4  ft.  above  the  ridge  of  my  house,  and 
free  from  every  obstruction. 


THE  WOOLHOPE  NATXJBALISTS'  FIELD  CLUB. 

Thc  club  held  its  annual  meeting  at  the  Green  Dragon  Hotel,  Hereford, 
on  Tneaday,  February  22nd,  which  was  very  fully  attended,  James 


AlthoDgh  one  of  thèse  mMtiagt  took  place  aearlj  three  months  ago,  the  Beport 
<mly  reaehed  ua  laat  waek.~BD.  B»  O. 


Bankin,  Esq.,  M. A.,  président,  in  t^e  chair.  The  financial  statement 
was  read,  and  ordered  to  be  printed.  Worthington  G.  Smith,  Esq., 
F.L.S.,  of  London,  and  Mr.  With  were  nnanimously  elected  honorary 
members.  The  following  plaoes  and  days  were  next  appointed  for  the 
field  meetings  for  the  présent  year  : — 

The  Forest  of  Deerfold,  Tucsday,  May  24th  ;  Bosa  and  the  Wye 
(Ladies'  day),  Tuesday,  June  21  st  ;  Llangorse  Lake,  Friday,  July  22nd  ; 
The  Longmynd  Hills,  Shropshire,  Friday,  August  18th  ;  and  Hereford 
for  the  "  Fungus  Foray,"  Thursday,  October  6th. 

A  communication  was  then  made  that  the  British  Archaaological 
Association  intended  to  hold  its  congrcss  at  Hereford  this  year,  at  the 
end  of  July  or  the  begining  of  August,  and  invited  the  membera  of  tho 
club  to  assist  in  its  investigation  of  the  archœological  objecte  of 
interost  in  the  city  and  neighbonrhood. 

The  chairman  of  the  Central  Commit tee  announced  that  tho  publica- 
tion of  the  Flora  of  the  Coiuity,  by  the  Bov.  W.  H.  Purohaeo,  had  already 
commenced,  and  would,  ho  truatcd,  be  ateadily  continucd  until  corn- 
pleted.  He  then  oxhibited  aome  very  beautif  nlly  coloured  illuatrations 
by  Worthington  G.  Smith,  Esq.,  F.L.S.,  of  rare  fungi,  discovored 
last  year  by  the  members  of  the  Woolhope  Club.  Tho  first  shown  waa 
the  Poliporus  a^njosiis,  found  last  February  by  W.  Adams,  Esq.,  F.G.S., 
président  of  the  Cardiff  Club,  in  a  deep  unused  gallery,  or  heading,  of 
the  Llondu  CoUiery,  Parkslip,  near  Cardiff-  It  haa  the  peculiarity  of 
being  phosphorescent,  and  when  abundant,  lights  up  the  dark  galleries 
in  a  peculiar  manner. 

The  next  fungus  was  the  Letitinns  lepideus,  a  rare  fungus,  firat  found 
by  Dr.  M'Cullough  growing  from  between  tho  timbers  ou  tho  iindor- 
side  of  a  railway-bridge  at  Abergavenny.  It  was  found  also  by  Kl  mes 
Y.  Steele,  Esq.,  in  another  locality  at  Abergavenoy.  Dr.  Bull  found 
it  under  the  roadway  of  the  Shclwick  railway-bridgo,  near  Hereford, 
and  it  was  afterwards  obaerved  in  several  other  places,  but  always 
growing  preoisely  in  the  same  situation. 

The  next  figures  represented  a  fine  golden-coloured  fungus,  Ct>rtiva' 
rùis  (Phhgtnacium)  fulgens^  which  was  found  growing  under  oak-treea 
at  Venwood  in  September  last.  It  is  not  quite  now  to  the  Britiah 
flora,  though  it  is  not  mentioned  in  Berkeley'a  work.  It  has  once 
before  been  found  in  England,  by  Mr.  Broomc,  the  celebrated  myoo- 
logiat. 

The  last  sheet,  however,  rcpreaented  a  fungus  quite  now  to  Britain. 
It  was  first  exhibited  by  Dr.  Bull,  at  Eenaington,  in  1868,  and  waa 
fouud  by  him  several  times  last  autumu  at  Dincdor  and  in  Haywood 
Forest.  It  is  a  striking  fungus,  of  a  dark  brown  gingerbread  colour, 
and  its  name  ia  CoHinariua  (Phlegmacium)  russtis.  At  the  suggestion 
of  Mr.  Worthington  Smith,  and  with  tho  kind  offer  of  his  assistance, 
it  was  unanimously  decided  that  a  coloured  représentation  of  the  new 
Coi'tinarius  should  be  published  in  the  fortbooming  volume  of  the 
Transactions  of  the  club. 

The  président  then  introdnoed  the  question  of  the  formation  of  a 
muséum  in  connection  with  tho  club,  and  after  a  long  discussion,  in 
which  many  membera  joined,  the  following  resolution  waa  passed — 
'<  That  the  Woolhope  Naturaliste'  Field  Club  deems  it  expédient  that 
a  committee  be  appointed  to  inquire  into  the  practicability  of  esta* 
.  blishing  a  muséum  ;  "  and  the  following  gentlemen  were  unanimously 
appointed  to  it: — ^Bev.  H.  Coopor  Key, président.  Sir  Goorge  H. Corne- 
woJl,  Bart.,  James  Bankin,  Esq.,  Dr.  M'Cullough,  Arthur  Armitage, 
Esq.,  the  Bev.  J.  C.  Bobinson,  and  Jamea  Davies,  Ksq. 

Tho  first  paper  presented  to  the  meeting  was  "  Meteorological 
Observations  for  1869,"  by  Edwin  J.  Isbell,  Esq.  (The  tables 
reforred  to  and  the  Itcgister  of  Flood-ivatcr  mi  the  ITyc,  by  John 
Lloyd,  Esq.,  were  laid  upon  the  table.) 

An  abstract  of  the  **  Deep  Sea  Drodging*£xperiments  "  was  given 
by  Dr.  M'Cullough  ;  ''  A  List  of  Birds  obaerved  in  the  pariah  of 
Bredwardine,"  by  the  Bev.  B.  Blight,  wsui  laid  on  the  table,  with  a 
very  important  addition  to  fungology,  by  Worthington  G.  Smith,  Eaq., 
F.L.S.,  being  a  "  Clavia  Agaricinorum,  or  a  Key  to  the  Study  of  tho 
British  Agarics."  This  excellent  paper  divides  the  claas  according  to 
the  colour  of  the  spores,  and  by  giving  typical  forms  of  Agarics  on 
shcets  of  corresponding  colours,  very  muoh  simplifies  this  labour  of 
tho  student,  by  enabling  him  quickly  to  refer  any  given  Agaric  to  the 
specioa  to  which  it  may  belong. 

"A  Note  on  the  Life  History  of  AhJera  h\fasciata,'*  by  Dr. 
Algemon  Chapman,  of  Abergavenny,  was  then  read,  and  by  this  time 
the  dinnor-hour  had  arrived. 

After  dinner  the  président  brought  forward  the  distressod  stato  in 
whioh  the  family  of  Professer  Michael  Sars,  of  Christiania,  had  been 
left  by  his  unexpected  démise.  A  plate  waa  handed  round  the  table, 
and  i!3.  7a.  was  coUeoted,  which  the  président  undertook  to  forward. 

Three  glass  bowls  from  the  fish-hatching  apparatus  of  J.  F. 
Symonds,  Esq.,  Broomy-hill,  oontained  the  ova  and  yonng  fry  of  the 
salmon,  the  great  lake  trout,  and  the  oommon  trout.  Thoy  created 
great  interest,  and  the  oiroulation  through  their  transparent  vossels 
was  afterwards  well  ahown  by  Mr.  With'a  microscope. 

The  président  then  read  his  retiring  address,  and,  on  the  proposition 
of  Sir  George  H.  Comewall,  Bart.,  and  Arthur  Armitage,  Eaq.,  reoelved 
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the  thanks  of  the  olab  for  hia  ezertions  in  its  interest  aa  président 
doring  the  past  year,  amidst  maoh  applaoae. 

An  interesting  paper  "  On  the  Anoient  Forest  of  Deerfold,"  con- 
taining  a  very  onrions  ohapter  on  the  adventnres  of  the  Lollards,  who 
took  refuge  there  in  1391,  was  then  read,  and  bronght  this  meeting  to 
a  very  satiefactory  close. 


BELFAST  NATURAL  HISTORY  AND  PHILOSOPHICAL 
SOCIETY,  AND  NATURALISTS*  FIELD  CLUB. 

On  Wednesday  evening,  9th  Maroh,  a  joint  meeting  of  the  Natoral 
HÎRtbry  and  Philoaophioal  Society  and  Naturaliste'  Field  Clnb  was 
hcld  in  the  leotore-room  of  the  Belfast  Masenm.  Professor  James 
Thomson,  LL.D.,  occnpied  the  chair.  A  paper,  from  the  Proceedù}gs 
of  the  Oeological  SocUtij  of  Londoiiy  by  R.  Tate,  A.L.S.,  F.G.S.,  and 
J.  S.  Holden,  M.D.,  F.G.S.,  on  the  *'  Iron  Ores  assoclated  with  the 
Basait  of  the  North-East  of  Ireland,"  was  read  by  Dr.  Holden, 
Glenarm. — The  anthors  stated  that,  sinoe  1790,  an  iron  band  had 
been  known  in  the  midst  of  the  basait  of  the  Oiants'  Canseway  ;  bat 
forther  diBooveriea  dnring  the  past  few  years  had  bronght  to  yiew 
nnmerons  exposures,  which  were  considered  to  represent  portions  of 
one  sheet  of  iron  ore,  extending  nniformly  thronghont  the  basait, 
and  OTer  a  very  large  area.  Everywhere  the  iron  band  and  assooiated 
rocks  présent  identical  featnres,  from  which  the  foUowing  generalized 
section  may  be  dedaced: — The  onderlying  basait  gradaaJly  passes 
npwards  Into  a  Tariegated  lithomarge  of  abont  30  f  t.  thick,  gradnating 
insenaibly  into  a  yellow  or  red  ochre  or  bole,  of  5  or  6  ft.  thick- 
ness,  which  passes  into  a  dense  red  ochreona  bed  of  aboat  2  ft.,  charged 
with  spheroids  of  magnetio  oxide  or  peroxide  of  iron.  The  spheroids 
are  of  average  size  of  peas  ;  they  increase  in  namber  and  size  towards 
the  npper  part  of  the  band,  and  not  nnf  reqaently  constitnte  that  portion 
of  it.  The  Une  of  junction  between  the  iron  band  and  the  overlying, 
and  nanally  more  or  less  colamnar,  basait,  is  in  ail  cases  well  defined, 
and  aometimes  ezhibita  decided  unconformability.  Seveial  théories 
were  discnssed  to  aocoant  for  the  origin  of  the  présent  condition  of 
thèse  ores,  bnt  from  field  observation  and  chemical  analysis  the 
anthors  had  been  led  to  considcr  them  aa  elaborated  ont  of  the  basait 
by  metamorphic  action.  The  décomposition  of  felspathic  basalts  by 
the  combined  action  of  water  and  aoidolated  gases,  dissolving  ont 
certain  minerais,  resnlted  in  the  formation  of  bole  and  lithomarge. 
The  bole  underlying  the  pisoliiic  iron  band  was  once  a  wet  terrestrial 
Borface,  on  which  a  subséquent  volcanio  outfiow  of  basait,  by  its  heat, 
pressure,  and  erolved  gasea,  effected  a  réduction  of  the  oxides  of  iron 
into  the  more  ooncentrated  and  aggregated  form  of  pisolite.  The 
ferrnginouB  séries  with  intentratified  plant  beds  at  Ballypallady  were 
described,  and  shown  to  be  quite  distinct  from  the  preceding,  being  of 
sedimcntary  origin,  and  marking  the  site  of  an  anoient  lake,  probably 
of  the  Miocène  âge.  To  the  same  interval  of  voloanic  rest  may  be 
referred  the  varioua  lignite  bands,  which  are  known  hère  and  there 
beneath  the  npper  basait.  The  mining  of  thèse  iron  ores  haa  de- 
▼eloped  a  new  branch  of  industry  in  the  north-east  of  Ireland,  and 
one  of  growing  importance — ^the  abundanoe  of  alumina  présent  render- 
ing  them  of  peouliar  advantage  for  admixture  with  the  hœmatitic  ores 
of  England.  Dr.  Holden  elucidated  the  subject  with  photographe, 
diagrams,  and  a  séries  of  ore  spécimens  ;  the  latter  he  presented  to 
the  geological  department  of  the  muséum. 

At  the  conclusion  of  the  paper  an  animated  discussion  ensued,  in 
which  Messrs.  Nelson  Boyd,  F.G.S.,  William  Gray,  Silas  Erans,  S.  A. 
Stewart,  W.  H.  Patterson,  G.  T.  Glover,  and  the  chairman,  took  part. 


DERRY  NATURAL  HISTORY  AND  PHILOSOPHICAL 

SOCIETY. 

A  HKETiNO  of  this  Society  was  held  on  Friday  evening,  4th  inst.,  in 
the  round  room  of  the  Corporation-hall.  There  was  a  large  atten- 
dance  not  only  of  the  members,  but  of  ladies  and  gentlemen  who 
take  an  interest  in  the  objecte  of  the  sooiety.  The  chair  was  occu- 
pied  by  the  président,  William  Harte,  Esq.,  CE.,  F.R.G.S.I.,  Surveyor 
of  oounty  Donegal.  The  subjects  brought  under  the  notice  of  the 
meeting  were  : — Ist.  A  notice  of  the  meteor  which  passed  orer  the 
oounty  of  Donegal  on  the  erening  of  tho  27th  December  last,  by  the 
président  ;  2nd.  A  notice  of  tho  Gold  Antiqnities  of  Ireland,  illus- 
trated  by  diagrams  and  spécimens,  by  Mr.  Dugan  ;  3rd,  a  description 
of  rare  Algee,  found  only  in  the  north  of  Ireland,  by  Mr.  Cowie  ;  and 
4th,  a  description  of  cinerary  ums,  found  at  Grange,  oounty  Tyrone, 
and  at  Malin  and  other  places  in  oounty  Donegal,  by  the  preaident. 
Mr.  Cowie  sent  his  paper,  with  spécimens  of  the  Algœ,  but  was  not 
himself  présent,  and  as  the  other  business  was  found  to  occupy 
almost  ail  the  arailable  time,  the  reading  of  it  was  deferred. 

The  président  described  the  fine  meteor  which  passed  over  the 
county  of  Donegal  on  the  erening  of  the  27th  December  last,  and 
which  he  had  himself  seen.  Ita  course  waa  across  the  north  of  the 
oounty,  from  weat  to  eaat,  and  waa  near  the  planet  Venus  when  it 
firat  appeared.  It  attained  its  greateat  brightneaa  when  nearly  ovorthè 


weat  ahore  of  Lough  Swilly,  and  waa  then  three  timea  aa  bright  as 
Venua  appeared.  It  waa  aome  twelve  or  fifteen  milea  above  the  earth 
when  it  burst,  and  it  then  left  a  long  sinuons  tail  behind  which  re- 
mained  yisible  for  aome  time.  The  head  burst  into  three  pièces,  the 
foremost  part  of  which  ran  on,  atill  blazing,  while  the  othera  were 
inoandeacent  and  red, — one  pièce  diatinctly  giYing  ont  three  jets  of 
gaa  apparently  from  it. 


BOSTON  (U.S.)    SOCIETY  OF  NATURAL  HISTORY. 

Mabch  2nd. — Mr.  W.  H.  Brigham  exhibited  a  apeoimen  of  the  aoap 
plant,  or  "  Amole,"  of  Califomia  {Chlorogalum  jyomeridianwn,  Kunth.). 

Mr.  Brigham  atated  that  the  natires  use  the  bulb  aa  a  anbstitnte  for 
Boap,  in  washing  clothing.  It  ia  ont  in  two,  and  the  f  resh  mocilaginous 
surface  rnbbed  upon  the  cloth  in  the  same  manner  as  soap,  to  which 
it  is  preferred,  as  its  detersive  qualities  are  not  impaired  by  sait  waier, 
or  even  by  the  atrongly  impregnated  minerai  water  found  in  that 
région.  The  hairy  fibre  which  oorera  the  bulb  when  waahed  and 
combed  makes  an  excellent  substitute  for  hair  in  atuffing  mattraases, 
as  its  elasticity  prevents  it  from  *'  matting."  The  plant  growa  in  the 
aame  arid  aandy  soil  aa  the  cactus,  and  is  found  fronf  Monterey  north- 
ward,  to  the  yalley  of  the  Upper  Sacramento,  and  eastward  to  the 
summit  of  the  Sierra  Nevada. 

Prof.  N.  S.  Shaler  gave  an  acconnt  of  a  yisit,  undertaken  by  himself 
at  the  direction  of  the  superintendent  of  the  United  States  Coast 
Suryey,  to  the  phoaphate  of  lime  beda  aituated  at  the  mouth  of  the 
Ashley  and  Cooper  Riyere,  near  Charleston,  S.C.  Thèse  beds,  which 
the  speaker  estimated  cover  from  three  to  four  hundred  square  miles, 
are  about  3  ft.  in  thickneas,  and  lie  immediately  above  an  immense 
deposit  of  Eocene  mari.  The  phosphate  beds  are  found  to  be  oomposed 
almost  entirely  of  nodules  formed  around  aome  Eocene  ahell  as  a 
nudeus,  and  giye,  on  analysis,  abont  60  per  cent,  of  phosphate  of  lime. 

In  the  beds,  mingled  with  the  nodules,  are  found  sharka'  teeth  and 
ahells  of  the  Eocene  period,  like  thoae  in  the  mari  beneath  ;  they  aUo 
resemble  the  fossils  of  Gay  Head,  on  the  island  of  Martha'a  Vineyard, 
Maaa.,  with  which  Prof.  Shaler  conaidered  them  identical. 

In  the  upper  layer  of  thia  bed  are  found  bonea  of  the  maatodon  ; 
bonea  of  extinct  horaea  and  aheep,  and  bits  of  pottery  ;  thèse  bones  axo 
ail  water-wom,  and  do  not  appear  to  haye  been  contemporaneoua  with 
the  fossils  of  the  bed  proper  ;  but  were  probably  aocidentally  intro- 
duced  at  a  later  time,  by  the  agency  of  water. 

As  regarda  the  âge  of  the  beda,  Prof.  Shaler  did  not  belieyo  that 
they  were  the  remaina  of  guano  depoaita  aa  aome  haye  auppoaed,  be- 
cause  he  had  failed  to  diacoyer  any  trace  of  bird  bonea  ;  thongh  the 
conditions  must  hâve  been  fayourable  to  their  preaeryation.  He  be- 
lieved  thia  depoait  to  be  the  détritus  of  the  maria  beneath  ;  that  water 
charged  with  carbonio  aoid,  acting  upon  the  surface  of  the  mari,  had, 
on  acconnt  of  ita  greater  aolubility,  remoyed  tho  carbonate  of  lime, 
and  left  the  phosphate  to  accumulate  in  the  ooncretionary  nodulea  aa 
found. 

The  speaker  waa  not  prepared  to  acconnt  for  the  original  appearance 
of  the  phosphoric  acid,  but  he  did  not  believe  that  it  came  from  the 
bones  of  vertebrated  animais,  aa  the  quantity  waa  too  great,  he  thought, 
to  be  thua  aocounted  for.  He  suggested  that  poaaibly  it  may  havo 
been  derived  from  algœ,  aome  kinda  of  which  we  know  contain  it  in 
appréciable  quantitiea. 

The  chairman  of  the  meeting,  Dr.  C.  F.  Jackaon,  remarked  upon 
the  importance  of  Prof.  Shaler'a  communication,  aa  throwing  light 
upon  the  poasible  origin  of  those  anoient  beda  of  phosphate  formed  as 
far  back  in  géologie  time  aa  the  Potsdam  period — as  far  back,  in  fact, 
as  we  hâve  évidence  of  life  upon  the  globe. 


FOREIGN  ACADEMIES. 


THE  FRENCH  ACADEMY. 

Pabis,  Ma&ch  2 Ist. — ^The  oorrespondence  of  the  day  waa  opened  by 
M.  Dumas. 

One  of  the  first  papers  read  was  by  M.  Jouglet,  on  maladies  con- 
trocted  by  workmen  and  women  in  the  manufactare  of  chomical  or 
phosphorus  matches.  The  latter  especially  hâve  been  remarked  to 
produce  certain  affections  of  the  generative  organs,  in  which  the  usual 
remédies  which  hitherto  hâve  obviated  the  unhealthiness  of  this  manu- 
facture havo  proyed  unavailing. 

General  Morin  atated  that  M.  Freycinet  remarked  in  one  of  his 
worka  the  amélioration  in  the  health  of  tiie  wdrkmen  employed  in  a 
manufactory  near  Antwerp,  occaaioned  by  the  use  of  yarious  sanitary 
meaaurea.  Good  ventilation  ia,  aboyé  ail,  to  be  rocommended  in 
manufactories. 

Another  paper  read  waa  by  M.  Chatin,  in  which  the  anthor,  with 
référence  to  a  récent  paper  of  hia  on  the  caueea  of  dehisconCe  of 
the  anthers,  adda  that  reaulting  from  deaiooation. 
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A  letter  from  M.  Bamon  de  la  Sagra  drew  attention  to  a  Caban 
palm-tree,  an  aocompanying*  drawing  of  whioh  presonted  the  vory  rare 
exception  of  having  nine  branches  at  tbe  top,  eaoh  crowned  with  a 
bnnoh  of  leaves. 

M.  Bosentheil,  in  a  paper  on  tbe  motor  force  wbich  prodnoes  endos- 
mose, tried  to  establish  a  complète  resemblanoe  between  the  phonomena 
whioh  the  solntion  of  a  body  in  liqnid  on  one  hand  and  the  diffusion  of 
a  volatile  substance  in  a  gascons  medinm  on  the  other  présent. 

A  paper  by  MM.  Champion  and  Pellet  bronght  f orward  a  new  method 
for  the  préparation  of  bromhydrio  aoid,  which  consists  in  treating  tho 
heated  paraffin  by  bromine  in  vapoar. 

A  paper  by  M.  Melsens  contained  some  interesting  experiments  on 
the  ritatity  of  the  yeast  of  béer  ;  the  most  intense  cold  does  not  cause 
it  to  lose  its  vital  properties,  for  having  snbmitted  it  to  a  tempera- 
tare  of  —100"  by  means  of  the  protozide  of  nitrogen,  or  a  mixtnre  of 
carbonio  acid  and  ether,  it  still  oontains  its  fermentable  property  ; 
bat  a  considérable  presenre,  that  of  twenty-fire  atmosphères,  destroys 
it  completely. 

The  annonncement  of  thèse  experiments  led  M.  Boussinganlt  to 
remark  the  analogy  which  they  presented  with  regard  to  those  f  ormerly 
mentioned  by  M.  Ponillet  on  the  vitality  of  différent  seeds  of  certain 
vegetables  which  snbmitted  by  him  to  a  température  of  — 100",  had  not 
lost  their  generative  faonlties. 

M.  Boassingaolt  also  mentioned  the  cooling  of  wines,  sometlmes 
osed  for  improving  the  wine  ;  this  opération  is  considered  analogons 
to  that  of  heating,  and  M.  Boussinganlt  believes  the  resnlts  obtained 
as  advantageous  from  one  as  from  the  other,  notwithstanding  M.  Mel- 
sens' opinion  that  cold  does  not  destroy  the  fermentable  properties  as 
muoh  as  heat. 

M.  liouville  said,  that  if  the  wine  in  the  casks  be  removed 
and  congcaled,  it  is  not  astonishing  that  the  part  remaining  liquid 
should  be  stronger,  as  by  that  the  wine  had  been  deprived  of  some 
of  its  water. 

M.  Boussinganlt  replied  that  the  amélioration  took  place  even  in 
the  wine  from  which  the  ioe  had  not  been  removed. 

M.  Thenard  remarked  on  this  snbject  that  congélation,  also  prac- 
tised  in  Borgundy,  is  not  always  advantageous.  When  the  wine  is 
not  OTerloaded  with  saline  principles,  it  improves  by  congélation,  or 
even  by  submitting  it  to  a  température  about  zéro,  but  if  it  is  too 
saline  the  cooling  of  it  rendors  it  rongh  and  bitter  in  taste.  That  the 
opération  may  suoceed  it  is  requisite  that  the  wine  hâve  neither  too 
much  aloohol  nor  too  much  acid. 

M.  Dumas  read  a  note  on  varions  facts  in  support  of  M.  £.  Decaisne*s 
remarks  at  the  last  meeting  on  the  relative  value  of  human  and 
animal  vaccine. 

On  the  bureau  of  the  Academy  were  placed  several  small  pièces  of 
wood  carbonized  in  bisulphide  of  carbon.  Thèse  spécimens,  prepared 
by  M.  Sidot,  were  presented  by  M.  Dumas  as  a  proof  of  the  faot  that 
carbonisation  in  a  olosed  vase  has,  with  certain  gases,  the  effect — 
Ist,  of  augmenting  the  density  of  the  carbon  ;  2ndly,  to  render  it  a 
better  conductor  of  heat  and  eleotricity  ;  Srdly,  of  giving  it  a  metallic 
lustre  ;  and  4thly,  to  render  it  sonorous. 

Another  spécimen  upon  the  bureau  of  the  Academy  was  one  pre- 
sented by  M.  Valendennes,  consisted  of  a  pieoe  of  metallic  cobalt, 
obtained  by  the  fusion  in  a  crucible  of  magnesia  placed  itself  in  another 
plumbago  {plombagine)  crucible.  It  has  the  appearance  of  polished 
iron,  and  liko  it  can  be  planed.  M.  Yalenoiennes  has  also  obtained,  by 
combining  magnesia  with  copper  in  différent  portions,  alloys  of 
metals  contsining  3,  5,  and  10  per  cent,  of  magnesia  ;  the  latter  isnearly 
white,  and  haa  the  appearance  of  steel.  M.  Yalenoiennes  has  procured 
alloys  of  cobalt  and  copper  ;  it  is  probable  that  many  of  thèse  alloys 
can  be  made  use  of  in  industry. 

M.  Aimé  Girard  has  obtained  a  séries  of  hydrogen  compoands  from 
bisulphide  of  carbon  :  one  of  thèse  is  disnlphomethylene  C4H4S4. 

The  question  of  carbonization  of  miasmata  before  their  expulsion 
from  the  wards  of  hospitals  by  ventilation  was  again  bronght  forward, 
relative  to  a  communication  received  from  M.  Comil  Wœstyn,  author 
of  the  paper  presented  at  the  last  meeting.  To  obviato  the  objection 
raiaed  by  M.  Morin  on  the  ground  of  expense,  the  author  proposed  to 
filter  the  air  at  its  expulsion  from  tho  wards  by  means  of  a  plug  of 
cotton  wool  ;  the  miasmata  thus  collected  could  be  easily  bumed  if 
required. 

M.  Morin  remarked  that  the  quantity  of  air  expelled  from  a  single 
hospital  of  Paris — that  of  Lariboisière — is  6,000  cnbic  mètres  per 
honr  ;  and  the  volume  of  air  emitted  from  ail  the  hospitals  in  twenty- 
four  hours  is  enormous,  so  that  to  heat  it,  as  at  flrst  proposed,  would 
be  a  considérable  expenso;  and  he  persisted  in  thinking  that  the 
benefit  to  be  derived  from  tho  opération  would  bo  very  slight.  M. 
Morin  did  not  believo  that  the  diffusion  of  miasmata  in  the  atmosphère 
could  be  as  dangerous  as  supposed  ;  and  that,  even  though  the  puri- 
fioation  be  carried  out,  he  did  not  sec  by  what  means  the  reality  of 
the  good  effects  of  this  schéma  could  be  ascertained. 

M.  Dumas  mentioned  an  experiment  of  Faraday's,  tending  to  show 
how  very  impure  the  atmosphère  of  a  ward  oontoining  even  some 
hundrods  of  persons  la.    Two  plates  were  placed  in  a  ward,  one  empty, 


the  other  full  of  water.  At  the  end  of  the  day  the  one  which  was  empty 
remained  the  same  ;  the  other,  which  was  full,  was  covered  with  par- 
tides  of  dirt,  and  by  means  of  evaporation  a  black  and  infeoted  mnd 
was  extracted  from  it,  caused  by  the  impurity  of  the  atmosphère  in 
the  ward.  In  the  atmosphère  even,  when  apparently  calm,  are  nume- 
rous  partides,  the  introduction  of  whioh  into  the  lungs  is  sometimes 
injurions. 

M.  Morin  considère  chemioal  prooessea  of  purification  are  préférable 
to  physical.  He  approves  of  the  trial  of  as  many  processes  as  pos- 
sible, but  odvises  that  reoourse  be  had  to  laboratory  experiments  as  a 
means  of  thoroughly  understanding  before  applying  them. 

M.  Bonilaud  was  of  the  same  opinion  as  M.  Morin  as  to  the  very 
slight  danger  which  arises  from  the  expulsion  of  the  air  of  hospitals 
into  the  atmosphère.  As  to  infection  in  hospital  wards,  he  con- 
siders  it  necessary  that  every  means  should  be  tiied  to  prevent  it. 
During  the  small-pox  épidémie  which  is  now  at  Paris,  he  has  had 
occasion  to  observe  that  during  the  period  of  desicoation  the  pus- 
tules emitted  a  fetid  odour,  causing  infuction,  and  against  which  he 
had  to  take  tho  utmost  précautions  recently. 

M.  Dumas  then  read  a  note  by  M.  Baolin,  containing  resnlts  of 
numerous  experiments  on  tbe  végétation  of  moulds,  e^eoially  the 
Apergillm  nigcr,  and  on  the  conditions  on  which  its  aotivity  seems  to 
dépend.  Thèse  experiments  tend  to  show  that  if  this  plant  be  placed 
in  water  in  which  are  foreign  substances,  its  végétation  beoomes  sus- 
pended.  Thus,  to  completely  destroy  the  development  of  a  mould 
it  suffices  to  introduce  into  the  water  which  nourishes  it  0*00016  part 
of  nitrate  of  silver,  0*00006  of  corrosive  sublimate,  0*008  of  chloride 
of  platinum,  0*02  of  sulphate  of  copper. 


BOYAL  INSTITUTB  OF  LOMBABDY. 

Milan,  Febbuabt  IOth.— The  meeting  was  opened  by  Dr.  Biffi's 
paper  on  the  Anoient  Beformatories  of  Milan,  and  was  followed  by  a 
paper  of  Senator  Briosohi's,  which  gave  rise  to  a  discussion  in  which 
Signori  E.  £.  Buoellati,  Maggi,  Hajech,  and  Tamagnî  took  part. 

Prof.  Bizzozero  then  read  a  paper  relative  to  the  works  of  Dr.  Man- 
frodi  on  the  structure  of  the  cÛiaxy  part  of  the  retina  ;  and  Prof.  Zon- 
cada  read  the  first  part  of  a  work  entitled  **  The  Formation  of  tho 
Latin  and  the  Dérivation  of  tho  Italian  from  it." 

Signer  Cantu  referred  to  the  publication  of  the  documents  of  the 
Arddves  of  Milan,  and  presented  the  assembly,  in  the  name  of  the 
author,  Femandino  Jaceli,  with  a  paper  entitled  *'  A  Short  Notice 
relative  to  Bonaventura  Cavalieri." 

Prof.  Ivo  Ciavarini  read  the  oonclnaion  of  his  memoir  on  the  prac- 
tical  and  scientifio  epicurism  of  the  Bomans.    • 

The  assembly  then  passed  to  other  affaire,  and  Prof.  Asooli  gave  a 
report  from  the  commission  instituted  for  the  purpose  of  ereoting  a 
monument  to  the  memory  of  the  illustrions  Carlo  Cattaneo.  The  report 
met  with  the  unanimons  approval  of  the  assembly. 


NOTES  AND   MEMORANDA. 


Abyssinian  Gold  for  Jewellery. — Messrs.  Pyke,  of  Thavies  Inn, 
Holbom,  hâve  sent  us  a  spécimen  of  what  they  call  Abyssinian  gold, 
and  profess  to  introduce  as  a  substitute  for  gold  in  jewellery.  It  is 
certainly  a  vety  remarkable  metallic  préparation,  and  resembles  gold 
of  high  quality  (16  carat  gold)  more  cloeely  than  anything  we  bave 
yet  seen.  We  propose  shortly  to  hâve  the  sample  analyzed,  with  a 
view  to  détermine  its  composition  and  its  homogeneity.  We  may  say 
of  it  now,  however,  that  it  is  nearly  as  heavy  as  gold,  and,  if  it  be  an 
alloy,  that  it  surpasses  aluminium  bronze  in  its  close  resemblanoe  to 
gold.    It  is  a  very  curions  invention. 

Fhotography  in  Botany. — ^To  illustrate  venation  and  the  nature 
of  tho  surface  of  foliage  photography  may  be  tamod  to  good  ac- 
count — ^far  more  than  is  now  commonly  thought  of .  A  correspondent 
to  the  American  Naturalist  says  he  has  seen  a  photograph  from  a 
spedmen  of  one  of  the  coriaoeous-leaved  oaks  of  the  Dutch  Indien 
which  was  truly  wonderfnl  in  its  rendeiing. 

Teeting  of  Aloohol  and  Spirits  for  Amylio  Alcohol. — Sinoe  tho 
internai  use  of  amylio  alcohol,  even  in  small  quantities,  is  very  dele- 
tenons,  tho  means  of  rapidly  teeting  for  its  présence  in  spirits  and 
alcohol  (either  for  pharmaoeutical  or  scientifio  use)  is,  says  the  Chemin 
eal  News,  of  importance.  The  suspected  aloohol  is  ponred  into  a  burette, 
mixed  with  its  own  bulk  of  rectîSed  and  pure  ether,  and  also  its  own 
bulk  of  water,  and  the  mixtnre  gently  shaken  ;  the  ether,  on  becoming 
separated  from  the  rest  of  the  fluid,  floats  to  the  top,  containing  in 
solution  the  whole  of  the  amylio  aloohol  which  might  hâve  been  oon- 
toinod  in  tho  alcohol  or  spirits  under  examination.  The  ether  is 
removed  by  a  pipette,  and  on  Uaving  it  to  spontaneons  evaporation, 
wiU  leave  behind  the  amylio  alcohol,  readîly  detected  by  its  offensive 
smell. 


8CIBNTIFI0    OPINION. 


A  Doubtftil  larention. — Ws  notice  in  the  LUt  of  Patents  joat 
pnbliahed  in  Ftdjics,  thaï  odq  Mt.  Bamel  hu  taken  ont  a,  patent  tôt 
"  improie mente  in  ntiliiin;  ths  leaTea  of  ^nm-tieel  H  tobiooo."  By 
the  words  "  improTemanti  in  nliliiîng  "  beiuB  intiodocod  it  in  fkir  ta 
anppaae  that  the  ose  ot  gom-ttee  leaves  for  smoking  ia  Dot  new  in 
FranoB.  Certainly  we  aJwaya  considered  Fronch  tobaooo  wretohed  rtnff, 
BOâ  if  it  ba  that  thiH  is  oving-  to  the  large  introdnotion  ot  gam-tree 
leaies,  an;  improTemeiit  in  thia  Une  «ill  ba  irelooniB,  and  Hr.  Ramel 
deeeiTse  the  Uianki  of  the  Prenah  sominuDity.  Mr.  Ratnsl  need  not  go 
to  tbo  eipenie  of  citcndïng  hin  vatact  ta  tbi»  oountry,  bocanae  Mr. 
Phillips,  the  heod  of  the  Eiaise,  is  a  Tery  partionlar  gentleman,  and 
Dught  coDûder  the  introdnattoQ  of  gam-tree  leaTes,  STcn  of  a  patant 
description,  somothing  vecy  uloeely  approaobing  adultération. — Copc's 


Tobar: 


Plan 


Presh  Bulohers'  Ileat  from  Americ*  to  Europe. — M.  H.  Yobes. 
in  a  paper  la  Co/inos,  proposes  ta  hâve  tbe  hold  of  vcssetB  Une  1  with 
métal  (what  kind  of  métal  is  not  stated)  ;  the  bottom  of  tho  hold  ia 
□eit  aovered  with  either  clean  atraw,  sawânat,  or  bran,  or  any  otbcr 
snitable  nan-oondnotor  of  beat.  Upon  thèse,  tho  freshly-ldllod  and 
ont-np  méat  ia  plocod,  and  on  tbe  top  thereof  a  lafer  of  ice,  and  on 
the  top  af  that,  again,  ntraw  or  anjof  the  otbor  inbetancea  jnst  named, 
and  neit,  again,  méat  and  ice,  and  so  oc  ;  and  after  the  hold  bas  been 
thns  âlJed,  it  ia  bermoticallj  olosod  and  suitably  protected  from  ths 
effects  of  bot  weather  dnring  the  joDcney  from  Montevideo  to  Europe. 

The  Conauniption  of  TobacOO — In  spita,  iayathe  Brilish  Medicnl 
Journal,  oF  the  load  ontcry  againat  anioking,  inade  with  so  muoh 
energy  a  feir  yeacs  ago,  and  in  spite  alFo  of  the  alanning  faat«  nbicb 
Ophthalmic  anrgeona  baie  reoently  offered  db,  the  cansnmption  of 
tobaooo  does  not  daereaie,  The  letorns  «how  that  dnring  the  year 
jaat  ended  the  Ilritish  population  oonanmed  tobaoco  at  the  rate  of 
1}  Ib.  per  head.  Dnring  the  Uat  threo  yeara  tbcro  bas  been  eacb  year 
asUght  inorease.  The  qnantity  naed  in  lfJ67 -naa  41.04S,0U01b.  ;  in 
leeS,  *l,a80,000ib.  ;  andlnlSea,  ithadri»ento41,719,000ib.  The 
ioereaae  ia  probably  not  greater  than  increaae  in  popnlation  will 
eiplain.  As  regardii  tbe  deleterions  inSnenoe  of  tbo  habit,  we  sbonld 
liks  the  attention  of  thoae  who  «ro  înTestigatïng  it  to  be  direoted  to 
tbe  âiSerencea  in  tho  kind  of  tobaoco  used.  There  appears  good 
reaaon  to  beliere  that  Bome  kinds  are  mncb  more  injnrioua  than  others, 
and  tbat  the  ahag — the  faTourite  of  the  Engliah  baC-TOom,  and  per- 
haps  of  Engliab  irorking  meu  in  gênerai — is  the  T017  worst. 

The  Constitution  of  American  Kérosène  OU. — In  the  Rirnie 
Hebdomadaire  de  Chimie,  ProfflEEOi  Cbandler  givea  an  aoconntof  tbis, 
which  ia  thos  abatraoted  by  tbe  Chemical  Neu-s.  The  spécifie  gravity 
ot  tha  native  petrolenniH  Tariea  from  0773  to  0910  ;  and  tjia  average 
oomposition  of  cmâe  Pennsylvanian  petrolenin  ia,  in  100  parta — 
Qazolins  (ap.gr.,  0'744),  10  parta;  naptitha  (sp.  gr.,  0-752),  10  parta  1 
oils  fit  for  bnming  and  labricatian,  76  parta,  lorying  in  ap.  gr.  from 
0844  to  0'76O.  The  paper  Carther  containe  a  large  anionnt  of  informa- 
tion ODaceming  the  Amerioan  regnlationa  for  the  sala  and  teatdng  of 
petcolenm,  and  giiea  a  tabnlated  Terieir  of  tha  composition  of  aome 
apeoimens  ot  fceroaene  aotd  at  New  York,  from  whîob  ît  appears  that 
■orne  kinda  oontain  do  lésa  than  SO  pet  eent.  of  the  rery  volatile  oils, 
while  in  othor  instances,  again,  the  qnantity  of  the  latter  is  71  il. 
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n  Crab  Oil,"  by  W.  J.  Wonfor. 
cietyorAntiquanee,  8.80  p.m.     "Ontbe  Crypt  of  the  Chapter-houae, 
Weslmiriator  Abbov,"  by  Mr.  H.  Harrod. 


by  Cuil  Brockenbury, 
Chemical  SocieCy,  S  p-m.  "  Combination  of  Carboni 

and  WatM',^'^  bj^  Dr.  Divers.      "On  Deep-sea  Water,"  by  Mi 


vlth  Ammotiin 
ir,"  by  Mr.  T. 
Hydrocarbone," 


FRIDAY,  April  Ist. 
Itoy.il  Colloge  of  PhyàotaiiB,   5  p.m.      Lumieian  Lecturoa  :   "  On  the 

DiagnoaiB  o(  the  Intra-Thoraoïo  Cancer,"  by  Dr.  J.  R.  Bonoel. 
Royal  Inititution,  8  p.m.     "On  Artiflolal  Aliiarlne,"  W  Prof.  BoBcoe. 
WeKtem   .Médical  and   Surgical  Sooîety  of  London,  8  p.m,       "On  the 

Management  of  Early  Infancy,"  by  Dr.  Martyn. 
deoloi^ixts'  Anociation,  8  p.m. 

Arob.otilogical  Institution,  4  p.m.  ,      „  , 

Poribsbire  Society  of  Nntural  flciunee,  S.l  5  n.m.     "  On  Iho  Falconid»  of 

l'crthahire,"     "  On  the  Mollusca  of  tho  l'onds  of  Ibc  District. 

SATURDAY,  ^od. 
Coologicial  Asaocintiûii,  3  p.m. 
Royal  Inatitntior,  3  p.m.     "  On  tbe  Sun,"  by  Sir.  Lockyer. 

SUSDAY,  3rd. 

.t-GoorKo'alIalL    " 

nonstratod  by  Fos.sils,"  bj  T.  Spencer  Cubbokl, 

MONDAY,  4th. 

Victoria  Inst't'ute'  8  p.m.    "On  Comparative  Pajcholopy,"  liy  F,  -I. 

Morahead,  Eeq. 
Ijondon  Institution,  4  p.m. 

Koyal  Inatitutioo,  2  p.m.     tienerat  Mouthly  Meeting. 
Society  of  Engiaecra,  TM<'  p.m.     Dlacusaion   ou  pajvcr  "  ÏUo  Friclion  in 

theSleamCjlinder."  "On  the  Patent  l.aKa,"  by  Mr.  W.  Uoyd  Wiso. 

TUIiSDAY,  5tl). 

Anthropological  Society,  8  p.m.  "  On  Phallio  Worehip,"  by  llodder  M. 
Wostropp,  Ebii,  "On  tha  Influenoe  of  tbe  Pballic  Idea  in  ihn 
Rollgiona  o(  Antiquity,"  by  C.  Staniland  Wake,  Eaq, 

Institution  of  Civil  Enginears,  8  p.m. 

Patbological  Society,  8  p.m. 

Sjro-I^Tptinn  Society,  7.30  p.m. 

Leeds  Philoeophioal  and  Litorary  Society,  7.30p.m.    "On  Intemational 

- "William  Farr,  M.D.,  F.R.8.,  D.C.L. 

On  the  NervoiiB  fiyatcm,"  by  Prof.  RolleplOD. 

WEDNESDAY,  Glh. 

8 
Obstétrical  Society,  8  p. 


.0  wh    ha      pape   i 


The  Fonw  1  on  of  Dew 
00  ong  and  then  we   an  d      n 
to  judge  from  a  mère  abatract  ai 
be  luiSible  to  our  coliimni. 

Thb  NiTCRAL  UiSTOHT  OE  THE  Bee.-"W.  A,  M."— We  have  com- 
rlied  nith  your  reimeat  in  roforence  to  thoannounoamenL  Let  the  pub. 
lisher  nend  the  work,  by  ail  mencK.  We  bave  retumed  tha  proof  of  the 
iiluBtratioiiB,  whioh  are  pretty.  Are  any  of  theni  lithographe,  or  are  tbero 
nny  wood  engravings  ttût  we  could  use  ! 

Mr.  CABHlsaTON'B  Obsehïatobt.~-"C.*'— Tho  Icttcr  of  our  corre- 
spimdciit  is  iiut  very  intellifriblo.  We  fînd  ït  nlmost  impoaHibIs  ta  read  the 
haiidwritir.g.  So  far  as  wo  can  discani,  it  is  lo  tbe  eSect  that  our  slato- 
mant  in  laat  number,  that  the  domo  woa  25  tt,  acroEa,  ahould  Ifsve  been 
15  ft.  If  thie  is  eo,  we  bave  much  ploasiire  in  corrcctiog  the  mtetate- 
mont,  for  which,  bowoïcr,  we  had  the  aulhority  lo  whicb  our  comepon- 
dent  refera. 

Thh  Wobk  of  tue  063EBVAT0B1B9  IN  1809.— Our  two  corresponde nta 
"  Q.  H."  and  "  R.  M."  aro  tbanked.  We  bave  altcred  tbo  title.  We 
wero  in  lioubt  at  firit,  but  thoucht  thnt  probably  the  wav  we  put  it  wonld 
hnve  aiiawered  tho  piirpoae.  We  woro  of  course  nwnre  that  tbe  work  vaa 
that  of  the  counoil. 

Tas  G  HE  Aï  Besset.. 
TcrtenUy  priuted  Barre 

flooK  OF  Nature  .iSd  .Man.— "  C.  0,  C  S."  ia  thanliod.  Wo  sbali 
probably  acoept  hia  propoaal.     Wo  will  writa  ahortly  to  the  publiahers. 

Sun  MeaSv-rEUïHT.— "  Aatro.  "  should  know  our  nile  not  to  roply  to 
corresponde nte  who  send  neither  namo  nor  adâreaa.  If,  howerer,  ho  will 
conauJtMr.  Proctor's  little  worka,  published  by  Hardwicka,  hawiU  find, 
doubtloas,  what  be  requirea. 

AL12A1UNE.  — "P.  B."  — Write  to  Mr.  Perkine,  Soeretary  to  tta 
Chemica  ^uiety. 


ir  correspondent  pointa  out  tbla  waa  inad> 
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LADIES  IN  THE  LABORATORY. 

|HE  Shrieking  Sîsterhood,  as  ihe  Sai.urday  Tteview 
somewhat  offensively  styles  that  band  of  esprHs 
forte  who  are  now  so  yigoronsly  lajing  their 
grievances  before  the  world,  bave  at  last  a  case 
against  tbe  stronger  sex  which  tbej  think  esta- 
blîshes  tbe  injustice  of  men  to  women.  The  circamstanccs  of 
the  case  are  certainly  a  Utile  pecaliar,  and  deserve  attention  ; 
for  tbe  matter  must  nnqnestionably  be  explained  if  there  is 
any  longer  to  be  peace  and  goodwill  towards  men.  It  seems  that 
tbe  antborities  of  tbe  University  of  Edinbnrgb  permitted  lady 
stndents  to  become  members  of  tbe  ordinary  clnss  of  cbemistry 
to  whicb  FrofesBor  Crum-Brown  delivers  bis  lectures.  Witb  the 
wisdom  of  tbis  proceediug  we  bave  notbing  to  do  now,  tbongb  wc 
can  well  imagine  wbat  tbe  Senatewiil  ultimately  think  of  it.  The 
fact  remains  that  a  number  of  ladics — six,  we  believe — werc  per- 
mitted to  enroll  their  names  as  members  of  the  cbemistry  class. 
As  in  tbe  nsnal  course  of  tbings,  thèse  ladies  attended  tbe  lec- 
tures witb  considérable  regularity,  and  "  went  in  ''  at  tbe  period 
of  examination,  and  answered  tbe  questions  put,  witb  tbe  rest 
of  tbe  candidates  for  bonours.  Now,  it  appears  that  ont  of  a 
class  of  256,  tbe  résulte  of  tbe  examination  gave  places  of  bonour 
to  the  first  tbirteen  stndents,  and  it  is  one  of  tbe  standing  mies 
that  tbose  wbo  obtain  tbe  first  four  places  are  entitled  to  tbe 
Hope  Sobolarsbîps,  two  of  whicb,  besides  otber  advantages, 
give  the  bolder  tbe  right  of  free  work  in  tbe  laboratory  for  two 
seasons,  and  two  for  six  montbs  only.  It  seems  that  tbe 
nnmbers  obtained  by  tbe  first  tbirteen  stndents  were  as  follows  : 
87,  86,  86,  84,  82,  81,  80,  80,  78,  76,  76,  75,  75.  Tbe  tbird 
number  is  tbat  of  a  lady  stndent,  Miss  Mary  Edith  Pecbey  (86), 
and  tbe  tentb  is  tbat  of  Miss  Sopbia  Jex  Blake  (76),  two  of 
tbe  six  ladies  enrolled  as  stndents.  It  is  clear,  tberefore, 
tbat,  aocording  to  ail  précèdent.  Miss  Pecbey  is  legally  entitled 
to  hold  and  enjoy  one  of  tbe  four  Hope  Scbolarsbips,  and  to 
bave  a  six  montbs'  course  of  laboratory  instruction.  But  bere 
cornes  tbe  grievance,  and  we  are  bound  to  admit,  in  tbe  absence 
of  any  satisfactory  reason  to  tbe  contrary,  tbat  it  is  a  grievance, 
and  one  tbat  every  lover  of  fair  play  is  forced  to  condemn. 
Professor  Crum-Brown,  in  bis  décision  as  to  tbe  future  Hope 
Scbolarsbips,  bas  awarded  thèse  prizes  to  Messrs.  Wilson, 
Alston,  Young,  and  M'Queen,  wbo  were  respectively  first, 
gecond,  fourtb,  and  fifth  in  tbe  examination,  and  bas  thus 
moet  nngallantly,  not  to  say  unfairly,  passed  over  Miss  Pecbey, 
wbo  was  really  tbird  on  tbe  list. 

Tbis  is  a  proceeding  whicb,  bowever  the  reqoirements  of 
expediencj  may  sanction  it,  is  not,  as  tbe  facts  now  stand,  to 
be  justified  for  a  moment.  K  tbe  authorities  of  the  University 
chose  to  permit  thèse  ladies  to  take  the  same  rank  as  the 
ordinary  stndents  ;  if  they  did — and  tbe  question  is  perbaps 
to  be  answered  in  the  négative — then,  in  the  name  of  tbe 
oommonest  prinoiple  of  justice,  they  are  bound  to  extend  to 
them  ail  tbose  privilèges  and  immunities  which,  eœterU  parti  us, 
belong  to  ordinary  stndents.  And  hence  they  sbonld  unhesi- 
tatingly  bave  allowed  to  Miss  Pecbey  tbat  distinction  whicb 
she  bas  so  well  and  creditably  eamed.  We  can  very  well 
nnderstand  tbat  Professor  Crum-Brown  does  not  désire  to 
bave  petticoats  in  bis  laboratory.  The  preliminanes  of 
human  "  binary  combinations  "  are  by  tbe  laws  nortb  of 
the  Tweed  not  tbe  difficult  matters  that  they  are  among 
us,  and  we  can  well  comprebend  tbe  fascinating  dangers  which 
wonld  surronnd  a  susceptible  professor  wbofie  fair  pupil  was 
interested  in  "balance"  manipulation.  In  tbis  aspect  we 
can  extend  our  fullest  sympatby  to  Dr.  Crum-Brown  ;  bot 
then  right  is  right,  and  if  thèse  ladies  were  legally  constituted 
ordinary  stndents  of  the  University  of  Edinbnrgb,  then  ail  wo 
can  say  is,  tbat  Professor  Brown  sbonld  bave  relinquisbed  bis 
persoii^l  objections  to  a  feznale  practicdl  çt^epois^rj  olass,  and 


sbonld  bave  initiated  Miss  Pecbey  into  the  mysteries  of  tbe 
"  retort  "  and  "  receiver,"  and  the  less  attractive  but  not  less 
nseful  opération  of  the  "'blow-pipe  "  and  the  "  matrass." 

It  is,  says  tbe  proverb,  "  a  long  lane  tbat  bas  no  turning  ;" 
and  in  cases  like  tbat  of  the  dispute  bctween  Miss  Peechey 
and  tbe  authorities  of  tbe  University  of  Edinbnrgb  we  sball 
be  snrprised  if  the  turning  is  not  one  which  is  favonrable  to 
Professor  Brown's  décision.  The  intricacies  of  Scotch  law, 
even  if  it  be  only  University  law,  are  only  too  well  known,  and 
we  are  disposed  to  think  it  will  turn  ont  that  the  grounds 
on  which  Miss  Pecbey  and  her  fair  companions  were  ad- 
mitted  to  the  course  of  lectures  were  not  strictly  légal — and 
it  is  implied  in  the  fact  that  tbe  ladies  did  not  attend  the 
lectures  at  the  same  hour  as  tbe  otber  students.  Indeed, 
we  believe  tbis  is  tbe  solution  of  tbe  wbole  diffîoulty.  A 
décision  tbat  ladies  sbonld  be  admitted  to  tbe  médical  lectures 
was  arrived  at  by  one  section  of  the  goveming  body,  but  it  was, 
if  we  mistako  not,  snbsequently  repealed  by  tbose  higher  in 
autbority,  and  thus,  thougb  tbe  ladies  were  permitted  to  go 
on  attending  the  lectures  at  a  spécial  hour,  they  strictly  were 
not  students  in  the  acaderoical  sensé  of  the  word.  If  tbis 
view  of  tbe  afikir  be  the  correct  one  it  will  be  seen  that  Pro- 
fessor Crum-Brown  is  absolved  from  ail  blâme  in  tbe  matter  ; 
but  should  the  lady's  view  of  tbe  question  be  con-ect,  then, 
undoubtedly,  a  grevions  wrong  will  bave  been  inflicted  on  a 
most  distingnisbed  and  deserving  stndent  of  Science. 


THE  WEEK. 


■««•- 


Since  opêning  thii  department,  wê  harê  reoMTêd  lo  mneh  tMiataBCê  firom 
friendly  correspondent»  in  différent  parts  of  the  world,  that  we  are  led  to 
beltere  tbat  our  readers  may,  with  Tery  little  trouble  to  themielvea,  aid  ne 
in  making  "  The  Week  "  a  moat  oomprehentire  reoord  of  carrent  évente  in 
the  scientiflc  world.  We  tberefore  appeal  to  ail  onr  fHenda  to  lend  ni,  not 
merelj  their  *'  earf,"  but  their  haadi,  and  to  tend  us  any  weekiy  '*  jottinits  " 
of  intereet  relative  to  matters  oeonrring  in  their  neigibbonrhood.  "The 
smallest  contribution  "  will  be  aocepted,  and,  scrioual^,  the  briefer  and  more 
terse  the  notes  are  the  better.  Seoretaries  of  aoeieties,  metropolttaa  and 
prorinoial,  librariaos,  oorators,  Icoturers,  and  teaohers,  may  ali  do  something 
in  their  turn. 

N  Tuesday  next  (12tb)  Professor  Morris  will  once  more 
accompany  tbe  Geologists'  Association  in  a  visit  to 
tbe  Britisb  Muséum.  On  tbis  occasion  he  will  give 
a  brief  discourse  on  the  subjects  of  Braohiopoda  and 
Echinodermata.  Tbe  foUowing  lectures  will  also  be  delivered  : — 
On  Cephalopoda,  by  Mr.  H.  Woodward  ;  on  Eléphants  and 
Mastodons,  by  Dr.  Carter  Blake  ;  land  on  the  Stone-borers  of 
tbe  Red  Crag  Sea,  by  Mr.  Charleswortb,  F.G.S.  Tbe  last 
excursion  was,  as  we  anticipated,  a  great  success,  and  the  pro- 
jected  second  visit  is  its  conséquence. 

Tins  Secretary  of  State  bas  authorized  Mr.  Bronghton,  tbe 
Government  Quinologist  at  Madras,  to  investigate  the  proper« 
ties  of  the  indigenous  médicinal  plants  of  India.  Tbis  is  a  most 
interesting  and  important  branch  of  science — important  to  tbe 
people  of  India,  whether  regarded  in  a  sanitary  point  of  view, 
or  as  a  means  for  developing  tbe  rcsources  of  the  oonntry, — and 
we  are  very  glad  to  sce  tbe  Madras  Government  bas  givcn  it 
tbe  attention  it  merits.  Mr.  Broughton  appears  to  bave  carte 
UancJie  given  bim  in  ail  arrangements  conneoted  with  tbe 
observations,  and  the  résulta  are  to  be  embodied  in  an  annual 
report  to  tbe  India  Office. 

Sir  Samuel  Baker's  expédition  is  making  progress.  Sir 
Roderick  Murcbison,  who  is  the  public  gecgraphical  médium, 
bas  publisbed  the  following  extremely  interesting  statemeiit  in 
référence  to  the  African  explorer: — "By  a  letter  from  Sir  S. 
Baker  to  bis  daughter,  Mrs.  Edith  Marshall,  dated  Khartoum, 
7th  of  February,  and  which,  by  bis  direction,  I  bave  perused, 
I  learn  that  be  and  Lady  Baker  were  on  tbat  day  about  to 
ascend  the  Nile  to  Gondokoro,  tbe  wbole  party  being  in  goofl 
bealtb  and  spirits,  apd  expeotipg  to  reacb  tbat  place  about  iho 
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3rd  of  March."  It  is  gratifjing  to  learn  that  the  steamers 
prepared  by  Mr.  Samuda  had  safeljr  crossed  the  Great  Désert 
nndor  the  able  gaidance  of  Mr.  Edwin  HiggÎDbottom,  and  were 
already  ou  the  route  to  the  Albert  Nyanza.  Sir  Samuel  fur- 
ther  aunonnces  that  whenever  he  has  anj  important  news  to 
commnnicate  he  will  send  the  same  direct  to  Sir  Boderick. 

A  ii£C£NT  number  of  a  popular  American  journal,  called 
Dur  Youiig  Folks,  contains  an  interesting  sketch  of  Professer 
Agasaiz,  and  a  very  excellent  portrait  of  thîs  eminent  biologist. 

Herr  Julius  Schuidt  has  announced  that  he  has  completed 
his  projected  Lunar  map  of  about  6  fl.  in  diameter  ;  it  is  not  yet 
published,  but  spécimens  of  small  portions  of  it  may  be  seen  in 
Report  of  the  Brîixah  Aaeociation  for  1865  (Report  of  the  Lunar 
Committee),  and  in  his  work,  UUlen  au/  dein  Monde,  The 
Baron  von  Madler  is  engagcd  in  preparing  a  new  édition  of  his 
large  map,  to  include  his  Dorpat  observations. 

It  is  at  last  decided  that  the  proposed  universal  exhibition 
at  Lyons  is  to  take  place  next  year.  The  designs  for  the 
building  are  ready,  and  preliminary  measurea  are  just  com- 
menced.  The  exhibition  is  to  be  open  from  the  Ist  day  of  May 
to  the  end  of  October. 

Tue  protection  of  our  raiiway  gnards  and  drivers  is  a  point 
of  the  utmost  importance,  not  only  for  charity  sake,  but  from 
the  fact  that  the  more  tolerable  we  render  their  dnties  the 
better  thèse  will  be  performed,  and  the  less  loss  there  will  be  of 
life  and  limb.  A  propos  of  this,  we  note  a  very  valuable  sug- 
gestion in  the  BuUder,  a  journal  which,  by  the  way,  has  long 
been  the  pioneer  of  sanîtary  reform.  The  writer  says  that 
a  sad  accident  lately  occurred  on  one  of  our  metropolitan  rail- 
ways.  A  guard  looking  ont  from  his  van  met  his  death  :  his 
head  was  dashed  to  atome  against  a  bridge.  A  good  look-out 
could  be  constantly  kept  by  having  a  looking-glass  near  the 
door  :  the  guard  keeping  his  eye  on  the  glass  would  bave  the 
range  of  the  line.  By  night  as  well  a  night-glass  would  be 
useful.  Guards  would  then  sit  back  to  the  engine,  and  see 
ail  forward  free  from  biting  winds,  blinding  dust,  and  dangerous 
bridges. 

Paofessob  Agassiz  informs  us  that  the  Muséum  of  Com- 
parative Zoology  of  Cambridge,  United  States,  is  prepared  to 
furnish  extensive  collections  of  ail  the  rocks  and  loose  deposits 
found  upon  and  about  the  keys  and  reefs  of  Florida  ;  also  com- 
plète collections  of  the  corals,  in  fresh  and  well  preserved 
spécimens,  in  exchange  for  récent  and  fossil  corals  from  other 

parts  of  the  world. 

* 

Th£  German  agriculturists  bave  subscribed  a  considérable 
sum  of  money  for  the  purpose  of  presenting  to  Baron  von 
Liebig  a  testimonial  in  récognition  of  his  services  to  practical 
agriculture.  Applied  Science  states  that  the  money  thus  sub- 
scribed has,  by  désire  of  Baron  von  Liebig,  been  appropriated 
to  the  foundation  of  a  medal,  to  be  called  the  "  Liebig  Medal," 
which  is  to  be  awarded  from  time  to  time  to  that  scientific 
inquirer  who  shall  hâve  made  the  most  successful  application 
of  the  science  of  chemistry  to  agriculture. 

The  Government  grants  in  Chili  for  scientific  objects  and 
superior  éducation  amount  to  £65,000,  and  include  the  follow- 
ing: — Observatory,  £1,100;  Library  and  Muséum,  £1,600; 
Conservatory  of  Musio,  £900;  Academy  of  Painting,  £700; 
School  of  Architecture,  £500  ;  ^Polytechnic  School,  £6,500  ; 
School  of  Sculpture,  £500. 

The  University  of  St.  Andrews  has  conferred  the  degree  of 
LL.D.  on  Mr.  J.  T.  Boswell*  Syme,  the  editor  of  Mr.  Hard- 
wicke's  magnificent  édition  of  the  Bntish  Flora, 

A  cuRious  new  tube-dwelling  Stentor  is  described  and  Bgnred 
in  the  April  number  of  the  Mowtlily  Microscopical  Jouriial, 
In  the  same  number  Dr.  Carpenter  describes  the  structure  of 
a  very  peculiar  fish  ovum. 


A  VEBY  remarkable  and  philosophie  article  appears  in  the 
current  number  of  Britannia,  under  the  somewhat  startling 
title  of  the  "  Science  of  Immorality."  The  writer  is  evidentlj 
a  clear  and  able  thinker. 

BuMOUKS  from  India  assert  that  it  is  in  contemplation  io 
appoint  either  a  Minister  for  Agriculture  in  India,  or  a  Govern- 
ment Secretary  in  the  Agricultural  Department.  According 
to  the  Oardeners*  Chronicle  this  officiai  would  bave  raie  over 
ail  botanists,  forest  offioers,  superintendents  of  ootton  and 
cinchona  plantations,  and  the  like.  Government  agricultural 
expérimenta  are  to  be  carried  ont  on  a  large  scale.  AU  this 
looks  like  progress. 

The  American  Hœ-ticulturist  has  secnred  the  services  of 
Mr.  Shirley  Hibberd  as  its  English  correspondent. 

Heb  Majesty's  Commissioners  for  the  Exhibition  of  1861 
bave  issued  an  annôuncement  of  their  forthcoming  séries  of 
Annual  International  Exhibitions  of  Fine  Arts,  Indnstry,  and 
Scientific  Inventions.  The  first  of  the  séries  will  be  held 
in  1871. 

SoME  time  since  we  mentioned  it  as  likely  that  the  Queen 
would  open  the  University  of  London  in  May.  The  matter  is 
is  now  beyond  donbt.  The  day  fixed  for  the  cereinony — which 
must  be  a  short  one,  on  account  of  her  Majesty's  health — is 
the  llth  of  May.  AU  the  sister  nniversities  wiU  be  repre- 
sented,  and  the  graduâtes  of  the  London  University  wiU  appear 
in  academioals.  The  Prince  and  Princess  of  Wales  wiU  ac- 
company  the  Queen.  It  is  proposed  that  her  Majesty  should, 
on  arriva],  pass  up  the  staircase  and  through  the  principal 
rooms  of  the  building,  in  the  différent  portions  of  which  as 
many  persons  as  possible  wUl  be  distributed  ;  and  lastly,  enter 
the  large  théâtre,  where  an  address  will  probably  be  presented. 

Science  loveth  a  paternal  government.  In  France  far 
more  is  often  donc  to  assist  scientific  men  than  in  this  conntry. 
Hère  is  a  new  proof  : — By  decree  of  the  19th  ult.,  his  Majesty 
the  Emperor  of  the  French  has,  upon  the  proposition  of  the 
Minister  for  Agriculture  and  Commerce,  approved  of  the  esta- 
blishment, under  the  said  Minister,  of  a  superior  councU  of 
technical  éducation,  a  permanent  committee  of  thirty-two 
members  to  be  chosen  from  among  the  Législative  Assembly, 
the  higher  public  instruction  (professors  of  nniversities),  the 
Impérial  Conservatory  of  Arts  and  Works,  the  Committee  of 
Arts  and  Manufactures,  the  heads  of  great  industrial  estabUsh- 
ments,  the  free  public  instruction,  and  the  Administration 
(Préfets,  Maires,  &c,).  A  sum  of  £20,000  has  been  granted  to 
the  Minister  aforesaid,  for  the  purpose  of  encouraging  technical 
éducation  ;  and  the  committee  just  alluded  to  will  bave  to  aid 
and  advise  the  Minister  and  other  parties  in  the  carrying  out 
of  a  good  and  useful  technical  instruction. 

It  has  been  arranged  that  Dr.  Clark,  assistant  to  the  late 
Dr.  Penny,  who  continued  the  winter  course  of  lectures  on 
Chemistry  after  that  gentleman's  death,  shall  delîver  the 
summer  course  ;  also,  pending  permanent  arrangements  consé- 
quent upon  the  proposai  of  Mr.  Young,  the  Président,  to  endow 
a  chair  of  technical  chemistry. 

The  Visitation  in  connection  with  Queen's  Collège,  Galway, 
to  which  we  alluded  last  week,  was  held  this  day  week  in 
Dublin  Castle.  The  ''  Yisitors  "  met  to  consider  Mr.  MelvUle's 
mémorial.     The  affair  is  far  from  being  terminated. 

The  twenty-first  annual  session  of  the  American  Médical 
Association  will  be  held  in  Washington,  D.C.,  on  the  3rd  prox. 
The  foUowing  committees,  among  others,  are  expected  to 
report  : — On  Cultivation  of  the  Cinchona  Tree — Dr.  Lemuel 
J.  Deal,  Pensylvania,  chairman  ;  On  the  Cryptogamic  Origin 
of  Disease,  with  Spécial  '  Beference  to  Becont  Microscopic 
Investigations  on  that  Subject — Dr.  Edward  Curtis,  U.S. A., 
chairman  ;  On  the  Doctrine  of  Force,  Physical  and  Vital — Dr. 
John  Waters,  Missouri,  chairman;  On  Yariola — Dr.  Joseph 
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Jones,  Loaisiana,  chairman;  On  the  Relative  Advantages  of 
Syme's  and  Pirogoff 's  Mode  of  Ampatating  at  the  Ànkle — 
Dr.  G.  A.  Otis,  U.S  A.,  ohairman  ;  On  a  National  Médical 
School — Dr.  F.  G.  Smith,  Pennsylvania,  chairman  ;  On  Com- 
missionors  to  Aid  in  Trials  inyolving  Soientific  Testimony — 
Dr.  John  Ordionanx,  N.Y.,  chairman. 

A  NEW  and  rather  singniar  feature  in  the  sales  of  last  week 
at  Liverpool  was  tbe  parchase  of  a  hnndred  baies  of  jate  for 
shipment  to  America,  for  the  pnrpose  of  being  dyed  and  sold 
as  "  ladies'  back  hair."  There  were  other  orders,  says  the 
British  Médical  Journal,  for  the  same  pnrpose. 

At  a  meeting  of  the  City  Gommissioners  of  Sewers  this 
week,  a  motion  was  carried,  referring  the  subject  of  the  adul- 
tération of  tea  to  the  Sanitary  Commiitee,  with  a  view  to  their 
bringing  it  before  the  Government. 

The  Sonate  of  the  University  of  London  has  selected  Pro- 
fesser T.  Archer  Hirst,  F.R.S.,  of  University  Collège,  to  fiU  the 
important  post  of  Assistant  Begistrar  in  the  University. 

M.  Takdieu  does  not  seem  to  increase  in  popnlarity  with 
his  pnpils.  Last  week,  on  his  retnm  from  Tours,  he  was  so 
hissed  and  hooted  in  the  théâtre  of  the  Ecole  de  Médecine  as 
to  be  unable  to  deliver  his  lecture.  An  hour  before  the  pro- 
fesser made  his  appearance  the  hall  was  crammed  to  overflow- 
ing,  stadents  from  the  Ecole  de  Droit,  the  Ecole  des  Beaux- 
Arts,  and  the  Ecole  des  Mines  having  come  in  gpreat  numbers 
to  reinforce  their  médical  comrades.  The  moment  Dr.  Tardieu 
stepped  into  the  rostrum  he  was  assailed  by  cries  of  "  Go  to 
the  Senate,"  and  "  Besign,  Besign  " — sung  to  the  air  of  the 
"  Lampions.*'  Finding  the  uproar  persistent  he  did  not  stay 
more  than  five  minutes.  Before  withdrawing  he  looked  dis- 
dainfnlly  at  the  rioters,  and  said — "  Gentlemen,  you  may  pre- 
vent  me  from  delivering  my  lecture,  but  you  will  never  make 
me  resign  my  professorship."  As  soon  as  he  had  been  seen 
into  his  carriage,  a  médical  student,  making  a  tribune  of  the 
pedestal  of  Bichat's  statue  in  the  courtyard,  harangued  tho 
crowd  for  some  time,  and  ultimately  moved  that  on  Monday 
means  should  be  taken  to  prevent  the  outrance  to  the 
théâtre  of  any  strangers  to  the  profession,  so  that  the  médical 
students  alone  might  décide  whether  Dr.  Tardieu  should  con- 
tinue to  be  heard  or  not.  This  motion,  aiter  a  long  open-air 
discussion,  was  carried  almost  'iwm,  con. — some  law  students 
only  daiming,  in  the  name  of  universal  fraternity,  the  right  to 
join  in  a  rew  wherever  it  may  take  place.  Dr.  Tardieu  is 
unpopular  with  the  junior  students,  not  only  on  account  of  the 
évidence  he  gave  at  Tours  about  the  ecchymosis  on  Prince 
Pierre's  cheek,  but  aise  becanse  it  was  upon  his  certificate  that 
an  advooate  named  Sandon,  who  had  annoyed  M.  Billault,  was 
locked  up  in  a  Innatic  asylum  some  years  âge.  The  day  after 
M.  Billault's  death  M.  Sandon  was  set  at  large,  and  therefere 
the  students  drew  the  inference  that  he  was  only  insane  quâ 
M.  Billault.  Dr.  Tardieu  was  therefere  aocused  ef  having 
given  a  complaisant  certificate. 

A  coNTEiiPOBARY  states  that  the  Lnperial  Academy  ef 
Science,  Lille,  has  offered  two  prizes — one  for  the  best  work  en 
some  branch  ef  expérimental  physics  ;  the  other  on  the  use  of 
the  thermemeter  in  medicine.  The  prizes  will  consîst  ef  1,000 
francs  each. 

The  Geological  Collection  in  the  Prague  Muséum  has,  says 
the  Geological  Magaziiie,  much  inoreased  of  late,  ewîng  to  tho 
vigorous  labeurs  in  the  field  by  tho  Committee  of  Exploration. 
Of  chalk  fossils  the  Muséum  contains  more  than  6,000  spéci- 
mens, from  140  localities.  Dr.  Fritsch  hopes  some  English 
geologists  will  visit  and  examine  the  collection.  A  new  entire 
Scorpion  has  been  discovered  in  thtf  coal-measnres  at  Prahys, 
and  a  new  Saurian  in  the  Permian  rocks  near  Pilsen,  which 
Dr.  Fritsch  hopes  shortly  to  figure  and  describe. 

Pnof  E880B  Giu8E?P£  GiANNUzzi,  of  the  Uuiversity  of  Sienna, 
Dr.  Giovanni  Demarchi,  formerly  at  tho  head  of  tho  Section  of 


Public  Health  at  the  Home  Office  of  Italy,  and  Dr.  Yillavecchia, 
of  Solero,  a  vétéran  practitioner,  hâve  been  nominated  Knights 
or  Officers  of  the  Crown  ef  Italy. 

The  Society  of  Arts'  conversazione  is  fixed  to  take  place  at 
the  South  Kensington  Muséum  en  Wednesday  evening,  the  4th 
of  May. 

The  professors  ef  the  University  ef  Yienna  havê,  according 
to  the  foreign  correspondent  of  the  Lancet,  lately  met  for  the 
purposo  of  deciding  whether  the  degree  of  Doctor  of  Medicine 
may  be  conferred  upon  women.  As  y  et  no  lady  has  presented 
herself  as  a  candidate  in  Yienna,  but  as  the  case  may  occur,  it 
was  censidered  necessary  to  make  some  provision  beforehand. 
The  professors  resolved,  meanwhile,  that  ail  ladies  holding 
foreign  diplomas  would  be  admitted  to  attend  lectures  and  visit 
the  hespitals.  Two  ladies,  one  a  Swiss  and  th§  other  English, 
hâve  already  availed  themselves  of  the  opportunity. 

An  act  ef  apparent  injustice  has  been  committed  on  the 
part  of  the  authoritios  of  the  University  of  Edinbnrgh  toward 
one  of  their  lady  pupils.  It  appears,  according  to  the  state- 
ments  published,  that  one  ef  the  members  ef  the  chemistry 
class.  Miss  Mary  Edith  Pechey,  obtained  fourth  place  among 
the  thirteen  who  were  classed  for  honours,  and  according  to 
this  was  entitled  to  one  of  the  Hope  scholarships.  Dr.  Crum- 
Brown,  however,  has  passed  her  over,  and  awarded  the  scholar- 
ship  to  a  gentleman  who  stood  below  the  nuraber  of  marks. 
There  has  been  considérable  outcry  against  the  décision. 

The  Athenœum  has  been  trying,  in  a  rather  discredîtable 
fashion,  to  deprive  Mr.  Proctor  of  the  merit  of  having  con- 
structed  the  globe  ef  Mars  from  which  Mr.  Browning's  stereo- 
gprams  were  taken.  Mr.  Proctor's  letter  in  Saturday's  issue  is, 
however,  sufficiently  explicit,  and  places  the  matter  in  its  proper 
light.  It  is  to  be  regretted  that  a  journal  of  so  high  a  repute 
as  the  Athenœum  at  one  time  possessed  should  allow  the  petty 
jealeusies  ef  the  wire-pullers  ef  the  scientific  world  to  display 
themselves  in  its  pages. 

Mr.  F&ank  Bucklani),  M.R.C.S.,  has  just  presented  to  the 
muséum  of  the  Royal  Collège  of  Surgeons  an  enormous  pike 
{Esox  lucius,  Linn.),  which  weighed  32  Ib.,  and  was  3  ft.  8  in. 
long.  It  was  caught  by  fair  angling  in  one  of  the  breads  of 
Norfolk.  This  being  the  spawning  season,  it  was  abent  to 
deposit  its  eggs,  which  weighed  5lb.,  and  nnmbered  about 
595,200.  Yarrel  states  that  pike  hâve  been  caught  in  the 
Norfolk  Breads  weighing  from  28  Ib.  to  34  Ib.  Rapid  grewth 
requires  te  be  sustained  by  a  correspending  proportion  ef  food, 
and  the  pike  has  always  been  remarkable  for  extraordinary 
voracity.  Eight  of  thèse  fish,  weighing  about  5  Ib.  each,  con- 
sumed  nearly  800  gudgeons  in  three  weeks,  and  the  appetite  ef 
one  of  thèse  fish,  says  Mr.  Jesse,  was  almost  insatiable.  Ono 
morning  he  threw,  one  after  another,  five  roach,  each  about 
4  in.  in  length  ;  the  pike  swallowed  four  of  them,  and  kept  the 
fifbh  in  his  mouth  fer  about  a  quarter  of  an  hour,  when  it  also 
dîsappeared.  Mr.  Buckland  made  a  mould  of  this  fine  fish  for 
his  muséum. 

On  Thursday  last  Mr.  Francis  Ronalds  received  the  order  ef 
Knighthood  from  her  Majesty  in  considération  of  his  having 
been  the  original  inventer  ef  the  electric  telegraph. 

AccoBDiNO  to  the  Mémorial  Diiylomaiîque,  the  Austrian 
Government  has  just  signified  its  assent  to  a  proposai  of  tho 
French  Govemment  for  an  International  Commission  to  assemble 
in  Paris  in  order  to  agrée  upon  a  common  standard  ef  mea- 
surement  for  ail  civilized  nations.  Already  fifteen  European 
Powers  hâve  anneunced  their  willingness  to  take  part  in  the 
Commission.  Even  England,  which  hitherto  has  been  disin* 
clined  to  départ  from  eld  cnstoms,  will  be  represented  by  the 
Directors  of  the  Observatories  of  Greenwich  and  Oxford.  The 
French  Government  new  only  awaits  replies  from  the  United 
States,  Brazil,  and  the  South  American  Repnblics  previous  to 
calling  together   the  Commission.    The  Minister  fer  Foreign 
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Affaira  wonld  of  right  be  the  Honorary  président,  but  tbe  pro- 
oeedings  will  really  be  directed  bj  the  vice-président,  General 
Morin,  Director  of  the  Conservatoire  des  Arts  et  Métiers,  in 
whose  archives  is  deposited  the  officiai  standard  of  the  mètre 
recognized  in  France. 

Tue  nev  Professorship  of  Physical  Science  is  at  last  abont 
to  be  established  at  Cambridge.  The  Syndicate  appointed  for 
the  purposc  had  to  give  np  the  notion  of  raising  the  fonds  by 
sabscription  from  the  several  collèges.  They  confined  their 
attention,  thercfore,  to  the  means  of  raising  sufficient  fiinds 
only  for  carrying  ont  the  recommendations  of  the  Physical 
Science  Syndicate  in  their  report  dated  Feb.  27,  1869.  Thèse 
were  to  provide  the  stipends  of  a  Professer  of  Expérimental 
Physics,  of  a  Demonstrator,  and  an  attendant,  reqniring  alto- 
geûier  a  snm  of  £660  per  annnm  ;  also  to  provide  a  capital 
sam  of  £5,000  for  a  new  building,  and  £1,300  for  apparatns. 
The  Syndicate  are  of  opinion  that  thèse  sums  may  be  raised 
from  the  ordinary  sonroes  of  revenue  of  the  University,  and 
that  a  small  addition  (viz.,  2s.  a  head)  to  the  amonnt  of  the 
annnal  capitation  taz  will  suffice  for  the  purpose.  They  think, 
also,  that  there  are  circamstances  connected  with  the  fîxing  the 
amonnt  of  the  capitation  taz  by  the  grâce  of  May  31, 1866, 
which  in  themselves  jastify  some  increase,  and  they  mention 
the  increased  payments  of  late  required  for  the  town  improve- 
ments.  They  think  that  the  buildings  may  be  erected  from 
the  existing  building  fnnds,  and  apparatus  purchased  by 
money  belonging  to  the  chest,  and  now  invested. 


ORIGINAL  COMMUNICATIONS. 


[Under    tbis   head   we    propose  to    pnblish  Papera  oommunioated 
gpeoially  to  the  pages  of  thia  Journal.] 


OEIGIN  OF  GOLD  NUGGETS  AND  GOLD  DUST. 

BY  ANDREW  MTJERAY,  P.L.S. 


HE  origin  of  gold  nuggets  and  gold  dust  is  not  so  simple 
or  dear  as  at  fîrst  sight  it  appears  to  be.  The  natural 
explanation  of  the  production  of  gold  dust  is  that 
it  is  the  golden  portion  of  the  débi-is  of  rocks  which 
hâve  originally  had  gold  disseminated  through  them.  As  the 
wear  and  tear  of  âges  bas  crumbled  into  dust  monn tains  so 
composed,  part  of  the  dust  becomes  sand  or  quartz,  or  what- 
ever  else  tho  basis  of  the  rock  may  be,  and  the  other  part  is 
the  liberated  gold  from  which  the  quartz  bas  been  rubbed 
away  ;  and  if  we  accept  this  as  the  explanation  of  tlie  produc- 
tion of  gold  dust,  the  same  hypothesis  should  explain  that  of 
gold  nuggets  which  are  found  associated  with  it. 

But  there  are  varions  oîrcnmstances  which  it  is  diffioult  to 
reconcile  with  this  theory.  One  of  thèse  is  the  occurrence  in 
the  drifb  of  nuggets  of  a  larger  size  and  less  intermixed  with 
foreign  substances  than  bave  yet  been  disoovered  in  any  quartz 
reef  ;  as  most  people  are  aware,  the  gold  in  reefs  is  nsually 
disseminated  in  particles  and  strings  through  the  quartz  veins 
or  rock,  instead  of  lying  in  pockets  or  masses.  Another  still 
more  remarkable  fact,  applicable  both  to  gold  dust  and  gold 
nuggets,  is  that  alluvial  gold  is  generally  of  a  higher  standard 
than  that  obtained  from  the  reefs.  It  is  needless  to  say  that  if 
it  is  merely  the  gold  washed  or  crumbled  out  of  thèse  reefs  it 
ought  to  be  of  identically  the  same  standard  and  quality. 
Another  objection  to  the  dust  being  merely  the  degraded  par- 
ticles released  from  the  rock  is  the  size  of  the  particles — not 
nuggets,  but  particles  of  dust  Gold  being  so  rauch  softer  than 
quartz,  its  particles  after  being  subjected  to  the  same  degree  of 
attrition  ought  to  be  vastly  smaller  ;  although  of  greater  tough- 
ness  than  quartz,  and  possessed  of  ductility  and  tenacity  which 
quartz  wholly  wants,  it  is  very  soft,  and  under  the  influence  of 
the  attrition  from  running  water  and  its  accompaniments  ought 


to  be  pounded  and  tom  into  the  minutest  fragmente  ;  but  this  la 
not  so.  '  There  is,  moreover,  a  marked  différence  in  the  ap- 
pearance  of  tho  gold  dust  from  différent  drifla  in  différent 
countries.  In  some  it  is  like  dust  or  sand,  in  others  it  is 
like  scales.  If  subjected  to  the  same  influences  in  ail,  there 
seems  no  reason  why  the  same  shape  should  not  obtaiu  in  al). 

Thèse  pecnliarities  would  suggest  that  some  other  influence 
than  mère  dégradation  of  gold-charged  rocks  bas  been  the 
agent  in  producing  gold  dust  ;  but  in  any  and  evety  view  we 
think  it  cannot  be  disputed  that  dégradation  mnst  hâve  had 
some  share  in  the  work.  It  is  plain  that  if  a  gold-charged 
rock  is  reduced  to  gravel,  sand,  or  powder,  particles  of  gold  of 
some  size  or  other,  or  gold  in  some  shape  or  other,  mnst  form 
part  of  the  débris.  Thèse  gold  remuants  shonld  be  found  in 
greater  quantity  and  in  greater  size  the  nearer  they  lie  to  the 
source  from  which  they  were  drawn  ;  and  this  we  believe  also  to 
be  the  case.  The  gênerai  similarity  between  gold-producing 
districts,  by  which  a  Californian  miner  oould  deteot  a  likely 
spot  for  gold  in  Australia  or  Kildonan,  probably  dépends  rather 
on  the  character  of  the  mountains  ont  of  which  the  gold  bas 
come  than  on  the  mode  of  production  of  the  manufaotured  dust, 
if  we  may  call  it  so.  We  imagine  that  the  tmth  will  be  fonnd  to 
be  that  the  resnlt  is  referable  to  two  causes,  only  one  of  wbioh  may 
in  some  cases  bave  been  présent,  at  others  both  ; — the  fîrst, 
the  ordinary  process  of  dégradation  and  grinding  the  rock  to 
fragments  ;  the  other,  as  suggested  by  Mr.  Selwyn,  the  Go* 
vernment  geologist  of  Victoria,  that  gold  has  also  been  taken 
up  in  solution  by  the  water  permeating  the  gold-bearing  rocks, 
and  that  in  passing  through  the  drift,  in  which  minute  particles 
of  gold  lay,  it  has  from  some  cause  beoome  decomposed,  and  the 
gold  held  in  solution  been  precipitated  and  deposited  around 
the  most  oongenial  nudei  presented  to  it,  which  wonld  nn- 
doubtedly  generally  be  the  particles  or  pièces  of  reef  gold,  or 
any  other  metallic  substances  for  which  it  had  an  affinity. 

We  fînd  an  interesting  paper  on  this  subject  in  the  Trans' 
actions  of  tlié  Royal  Society  of  Victoria  (1867),  by  Mr.  0.  Wil- 
kinson,  in  which  he  mentions  some  facts  bearing  on  the  subject. 
It  appears  that  Mr.  Daintree,  formerly  of  the  Geological  Sur- 
vey  of  Victoria,  had  on  one  occasion  prepared  for  photographie 
uses  a  solution  of  chloride  of  gold,  leaving  in  it  a  small  piec-e 
of  metallic  gold  nndissolved.  AccidentaJly,  some  extraneons 
substance,  supposed  to  be  a  pièce  of  cork,  had  hXien  into  the 
solution,  decomposingit  and  causing  the  goldto  preoipitate,  which 
made  a  deposit  in  the  metallic  state,  as  in  the  electro-plating 
process,  around  the  small  pièce  of  nndissolved  gold,  increasing 
it  in  size  to  two  or  three  times  its  original  dimensions.  Con* 
sidering  this  accidentai  experiment  of  Mr.  Daîntree's  as  in  some 
measure  eupporting  Mr.  Selwyn's  theory,  Mr.  Wilkinson  fol- 
lowed  it  up  by  a  few  simple  expérimente  in  the  same  direoiîon, 
which  he  détails  in  bis  paper.  In  bis  expérimente  a  small 
chip  of  wood  was  generally  used  as  the  decomposing  agent.  In 
one  instance  he  nsed  a  bit  of  leather.  AU  through  the  wood 
and  leather  gold  was  disseminated  in  fine  particles,  and  when 
eut  through  the  characteristic  metaDio  lustre  was  highly  re- 
flected.  From  varions  expérimente  it  would  appear  that 
organic  matter  is  the  necessary  chemical  agent  for  decomposing 
a  solution  of  the  chloride  of  gold  in  order  to  precipitate  the 
gold  ae  a  cohérent  coating  around  a  nudeus  ;  and  that,  so  far 
as  Mr.  Wilkinson  had  yet  tried,  iron,  copper,  and  arsenical 
pyritee,  galena,  antimony,  molybdenite,  blend,  wolfram,  and 
metallic  gold  constitnte  essentially  favourable  nnclei  to  déter- 
mine this  chemical  reaction.  It  is  to  be  observed,  too,  that 
organic  substances,  such  as  fragments  of  wood,  roots  of  treee, 
&c.,  occur  abundantly  in  the  gold  drifte  of  Australia.  If  water 
holding  gold  in  solution  circulâtes  through  the  rocks  and  drifts 
ail  the  conditions  necessary  for  the  production  of  gold  dust 
and  nuggets  by  deposit  are  présent.  Does  the  water  eo  cîr- 
culating  now  hold  gold  in  solution  F  One  would  think  it  would 
not  be  difBcult  for  a  chemist  in  Australia  or  California  to  déter- 
mine the  fact  by  direct  experiment,  but  it  doee  not  appear  that 
it  bas  ever  been  tried.     Mr.  0.  WiUdnaoD,  however,  qnotce 
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facts  whioh  lend  probability  to  the  view  that  wHen  the  trial  is 
made,  the  question  will  be  solyed  in  the  affirmative.  In  testing 
a  solid  masB  of  iron  pyrites,  Mr.  Daintree  found  gold  throngh- 
ont.  This  mass  retained  the  stracture  of  a  tree*stem,  in  which 
the  organic  strnctnre  was  replaced  by  pyrites.  It  had  been 
taken  from  the  Ballarat  drift,  and  the  same  ezperiment  was 
repeated  by  Mr.  Newbury,  the  Geological  Survey  analyst,  on 
another  stem  taken  from  the  same  drifb,  with  a  like  resalt. 
Gold  in  snch  deposits  assumes  a  mammiUary  form»  which  ap* 
pears  analogons  to  that  presented  by  the  snrface  of  nuggets — 
a  point  of  some  importance,  for,  in  the  first  place,  it  is  a  ques- 
tion whether  a  mammillary  snrface  is  the  kind  of  surface  that 
wonld  be  produced  by  abrasion  and  attrition  ;  and,  in  the  next 
place,  abrasion  or  attrition  can  certainly  hâve  nothing  to  do 
with  its  appearance  in  thèse  golden  petrifactions.  We  cannot 
avoid  attaohing  the  greatest  importance  in  relation  to  the  ques- 
tion, to  the  présence  of  gold  in  pyrites  that  has  been  formed  in 
wood  imbedded  in  auriferous  drifts.  The  gold  mtcat  hâve  been 
in  solution  when  so  deposited,  and  everything  will  then  dépend 
on  the  âge  of  the  so  petrified  wood.  If  contemporaneons  with 
the  drifl  the  question  is  answered.  Another  fact  to  the  same 
cffect  is,  that  sometimes  gold  incloses  a  nucleus  of  brown  iron, 
&c.  This  is  obviously  quite  inconsistent  with  such  pièces  of 
gold  having  been  abraded,  as  they  are  ont  of  crumbling  rocks  ; 
such  nucleated  pièces  of  gold  are  never  found  in  reefs.  It  is 
the  old  puzzle  of  a  recl  in  a  bottle. 

In  relation  to  this  we  may  remark  that  we  believe  that  nug- 
gets hâve  never  been  found  in  the  gold-fields  of  Brazil.  We  bave 
the  authority  of  Mr.  Harding  (a  gentleman  well  known  for  his 
great  practical  knowledge  of  gold-mines  and  mining  in  that 
country)  that  he  never  met  with  nor  heard  of  a  nugget  properly 
so  called  in  ail  his  many  years'  expérience  in  the  gold  district 
of  Brazil  ;  but,  on  the  other  hand,  it  is  there  almost  invariably 
found  in  veins  in  connection  with,  or  in  the  vicinity  of,  some  other 
métal — generally  iron.  In  what  is  probably  the  most  proliBc 
mine  of  gold  that  has  ever  been  known  in  the  whole  world,  that 
of  San  Juan  del  Bey  (the  value  of  which  was  not  very  long  since 
so  seriously  depreciated  by  the  accidentai  destruction  by  firo  of 
the  wooden  ladders,  supports,  and  machinery),  the  gold  is 
found  in  a  matrix  of  porous  iron  or  agglutinated  iron  sand 
called  Jacotinga,  which  consists  of  a  bed  or  vein,  not  a  foot  in 
widtb,  but  80  incredibly  rich  that  on  one  occasion  when  our 
informant  was  on  a  visit  to  the  manager,  there  was  brought  in 
on  an  assiette,  as  a  sort  of  dessert  for  the  eyes  after  dinner,  a 
lump  of  gold,  ore  that  had  been  extracted  that  day  from  the 
mine.  It  was  about  the  size  of  a  large  fowl,  not  so  big  as  a 
turkey,  but  bigger  than  a  duck.  It  was  a  mass  of  Jacotinga- 
iron  with  gold  ail  mingled  and  streakcd  through  it.  The  gold 
when  afberwards  extracted  was  found  to  amount  to  30  Ib.  weîght. 
On  the  previous  day  the  amount  of  gold  obtained  from  the 
Jacotinga  had  been  67  Ib.,  and  on  the  day  foUowing  130  Ib., 
equal  in  value  to  about  £8,000.  We  only  mention  it  as  a  cor- 
roborative  instance  of  the  concurrent  présence  of  gold  and  iron. 
Lastly,  as  pointed  ont  by  Mr.  Wilkinson,  it  mnst  be  admitted 
that  the  faot  tbat  gold  may  be  greatly  pnriRed  by  dissolving 
and  repreoipitating  it,  is  very  suggestive  of  the  generally  higher 
standard  of  alluvial  over  reef  gold  being  duo  to  a  similar  cause. 


THE  TOWER  SUBWAY. 


New  Method  of  XSxtraoting  Gélatine,  Ac.--It  is  annoancod  that 
a  mode  of  chtaining  gélatine  from  ail  animal  subatonoes  capable  of 
yielding  glae  has  beon  discoverod.  The  oils  and  grease  are  separated 
from  the  gélatine  by  means  of  benzine»  coal-oil,  or  other  hydrooarbons. 
In  some  cases  it  is  foand  advantageouB  to  treat  tho  material  with  lime 
befoze  the  hydrooarbons  are  employed }  but  thèse  are  only  exception  al. 
After  the  substances  treated  hâve  lain  for  a  considérable  time  in 
benrine,  or  other  agent  employed,  the  fatty  matters  are  dissolved,  and 
the  pure  gélatine  is  fonnd  at  the  bottom  of  the  vesBél  ;  thoy  are,  there- 
fore,  easily  separated  in  order  to  be  treated  in  the  usoal  manner.  The 
hydrooarbons  are  recovered  by  evaporation,  by  means  of  steam  and 
condensation,  and  both  the  gélatine  and  the  fatty  matters  are  after- 
wards  punfied  by  the  ordinary  prooesses. 


HE  subway  consists  of  a  narrow  tunnel  uniting  two 
vertical  shafts,  one  of  which  is  on  Tower-hill  and 
the  other  in  Yine-street,  Tooley-street.  The  tunnel 
is  lined  with  iron  tubing,  bolted  together  in  short 
lengths  by  means  of  âauges  prqjecting  on  the  internai  surface. 
The  placing  and  fixing  of  the  portions  of  the  tube  were  effected 
within  a  shield  or  bell,  which  was  constantly  pushed  on  before 
the  advancing  work  ;  and  the  conception  has  been  seized  npon 
by  Mr.  Bateman  as  the  basis  of  his  well-known  suggestion  for 
a  submarine  tube  to  carry  a  raiiway  from  England  to  France. 
The  Thames  tube  is  7  fb.  in  clear  internai  diameter,  or  6  ft.  8in. 
between  the  flanges,  and  it  carries  a  raiiway  of  2  ft.  6  in.gauge. 
On  this  raiiway  runs  an  omnibus  capable  of  conveying  twclvo 
passengers.  The  tube  is  about  a  qnarter  of  a  mile  in  lengtb, 
and  sinks  from  both  ends  towards  the  centre  with  a  gradient 
of  about  1  in  30.  The  omnibus  is  of  iron — light,  but  very 
strong,  and  runs  upon  eight  wheels.  It  is  connected  with  a 
rope  of  steel  wire  by  means  of  a  gripe  that  can  be  tightened 
or  relaxed  at  pleasure,  and  at  each  end  of  the  tunnel  this  wire 
runs  over  a  drum  worked  by  a  stationary  engins.  The  declivity 
of  the  tunnel  is  such  that,  when  once  the  omnibus  is  started, 
it  requires  only  a  small  amount  of  traction,  and  the  momentum 
acquired  during  its  descent  will  carry  it  a  long  way  up  the  op- 
posite slope.  It  is  said  that  the  strain  on  the  rope  will  never 
exceed  2  cwt.,  and  the  rope  used,  although  very  slender  in  ap- 
pearance, is  capable  of  bearing  more  than  a  ton.  The  omnibus 
is  provided  with  breaks,  so  that  its  motion  is  completely  under 
the  control  of  the  man  in  charge  ;  and  at  each  end  of  the  tunnel 
it  is  received  by  buffers,  or  rather  catches,that  are  connected  with 
very  strong  spriogs  of  vulcanized  india-rubber.  The  shafbs  at 
each  end  of  the  tunnel  are  60  ft.  in  depth,  and  are  lined  partly 
with  brickwork  and  partly  with  iron  tubing.  Within  thèse  shafts 
there  are  lifts,  capable  of  oarrying  six  passengers  at  once,  and 
thèse  lifts  are  raised  and  lowered  by  the  same  engines  tbat  work 
the  drums.  Each  lift  has  a  oounterpoise  equal  to  its  own  weight 
and  to  that  of  three  average  passengers  ;  so  that  the  weight  of 
three  passengers  représente  the  maximum  of  work  that  will  be 
demanded  from  the  engine,  either  for  raising  or  lowering.  At 
the  top  of  each  lift  is  a  very  ingénions  contrivance  by  which  a 
breakage  of  the  suspending  chain  wonld  close  iron  claws,  upon 
the  latéral  guiding  rails,  and  would  bring  the  machine  to  a  ' 
standstill  in  the  course  of  a  few  feet.  At  ooUieries,  whcre  the 
miners  are  raised  and  lowered  in  a  cage,  it  sometimes  happens 
that  they  are  carried  over  the  wheel  at  the  top  ;  but  the  ascent 
of  thèse  lifts  is  checked  by  springs  of  steel  and  india-rubbcr, 
which  the  engine  employed  would  not  be  strong  enough  to 
break.  The  wheel  over  which  the  suspending  chain  mus  is  also 
dragged,  so  to  8peak,by  revolving  fans,  and  too  great  rapidity 
of  either  ascent  or  descent  seems  to  be  rendered  practically 
impossible. 

The  arrangements  visible  from  the  worid  above  are  almost 
ostentatious  in  their  simplicity.  The  upper  opening  of  each 
shaft  is  covered  by  a  tiny  square  building,  like  a  slightly  ex- 
aggerated  sentry-box.  At  the  door  will  stand  an  officiai,  pro- 
vided with  a  book  of  tickets  and  a  pouch  for  money.  As  they 
pay  passengers  will  enter  the  box  and  descend  in  the  lifl.  On 
reaching  the  bottom  they  find  a  space  of  a  few  feet  between 
the  shaft  and  the  buffers  fitted  up  with  benches  as  a  waiting- 
room.  When  the  omnibus  arrives  and  has  dîsgorged  its  load, 
those  who  are  waiting  will  step  in,  and  will  start  off  imme- 
diately  for  the  other  end.  The  descent  of  the  shafl  occu- 
pies  25  seconds,  and  the  omnibus  journey  70  seconds,  so  that  a 
passenger  may  sink  into  the  earth  at  Tower-hill  and  émerge  in 
Yine-street  in  a  minute  and  three-quarters  from  the  time  of  his 
dîsappearance.  Allowing  for  aJl  ordinary  causes  of  détention, 
such  as  missing  the  lift  at  the  moment  of  its  descent,  or  being 
just  too  late  for  the  omnibus,  the  journey  from  point  to  point 
cannot  occupy  more  than  five  minutes.  The  lifts,  as  they  only 
carry  half  as  many  passengers  as  the  omnibus,  will  roake  twice 
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as  many  jonrneys,  and  it  is  intencied  to  give  prîority  of  asoent 
to  first-closs  passengers,  who  will  pay  2d.  for  thaï  privilège. 
Sccond-class  passeDgeni  will  pay  Id. 

The  most  extraordinary  part  of  the  whole  nndertaktng  has 
been  ils  cheapness.  The  capital  of  the  company  amoants  only 
to  £18,000  ;  and  the  plant  would  provide  for  a  traffio  which 
would  repay  this  capital  in  a  single  year.  As  in  the  little 
sentry-boxes,  so  below,  the  cheapness  is  almost  painfally 
évident.  There  is  an  intrusive  absence  of  décoration.  The 
waiting-place  is  whitcwashed,  and  the  benches  are  painted  drab. 


The  omnibns  is  lined  with  American  clotb,.and  colonred  of  a 
dirty  gpreen  overhead.  The  Frenoh  gentleman  who  loved  to 
travel  by  the  Metropolitan  Bailway  on  acconnt  of  the  beantifal 
pictares  with  which  the  carriages  and  stations  are  deoorated, 
would  find  the  Snbway  barren.  We  trust  the  directors  will 
obtain  some  life  and  oolour  for  the  walls.  We  trast  that  they 
will  also  introduce  gaslight  instead  of  paraffin  lamps,  which 
are  liable  to  be  blown  out  by  the  rush  of  air  that  précèdes  the 
carriage,  and  which  even  when  they  aid  the  sight,  are  apt  to 
offend  at  least  one  other  sensé. — Tiniee, 


ADDITIONS  TO  THE  MENAGEBIE  OF  THE  ZOOLOQICAL  GABDENS,  BEGENT'S  PABK. 

Front  Marck  27th  to  April  2nd,  1870. 


Kame. 


1  Black  Boor  (Ursus  amorîcanus)  ^ 


Coantry. 


How  obUined. 


Whera  plaoed  in  Oardeoa. 


1 
2 
1 


1 
1 
2 


North  America Prcsented  by  Col.  Jenyns  and  Offioers  of  ;  Camivora-dens 

the  13th  Hassars.  | 

Paffin  (Frateronlaarctioa)  British  Coaats Beceired  in  Exohange 

Pairs  of  Love-bird  Parrakeets  (Agapomis  puUaria)    Weat  Africa Pnrohascd 

King  Parrakeet  ( Aprosmiotas  scapalatus)  ^    New  South  Wales  .  '  Presented  by  John  Biffon,  Esq 


Hybrid  Ibex  (betweon  Capra  megaceros  ^  and  C. 
ibox  9  ) 

Northorn  Lynx  (Felis  boroalis)  S  

Smew  (Morgas  albellus)  <î 

Pintails  (Dafila  acuta)  <J    


Born  in  the  Ménagerie 


Fish-honse 
Parrot-hotiao 
Ditto 
Markhoor-hoose 


North  Amerioa |  Parohaeod. 

British  Islands Ditto 

Europe Ditto 


Small  Mammal  Houëc 

Fish-houao 

Three  Island  Pond 


â  Maie. 

ON  THE  TEMPERATUBE  AND  ANIMAL  LIFE  OF 

THE  DEEP  SBA. 

BY   WILLIAM   B.   CARPENTER,   M.D.,   F.R.S. 

In  Four  Parts.— Part  III. 

HE  gênerai  résulte  of  the  dredging  opérations  oarried 
on  dnring  the  Porcupine  expédition  will  now  be  con- 
cisely  stated. 

In  the  first  place  they  show  condasively  that 
there  is  no  limit  to  tlis  depih  at  tvhich  animal  life  may  exist  on 
tlw  ocean'hed;  and  that  the  types  found  at  even  the  greatest 
depths  may  be  not  less  ehvated  in  cliaracter  than  thoso  inhabiting 
shallower  waters.  It  would  even  be  prématuré  y  et  to  affirm 
that  the  higher  types  occur  in  less  abundance  and  variety  than 
at  more  moderato  depths  ;  for  it  is  by  no  means  impossible  that 
the  use  of  the  improved  method  of  collection  devised  by  Capt. 
Calver,^  which  was  employed  with  extraordinary  snccess  in  the 
thivd  cruise,  may  make  as  large  an  addition  to  our  knowledge 
of  the  life  of  tho  sea-bottom  explored  by  the  dredge  in  i\ie  firei 
and  second  croises  of  the  Porcupine,  as  it  has  dono  in  the  case 
of  the  cold  area,  where  it  revealed  the  astonishing  richness  of 
the  bottom,  which  the  Lightning  dredgings  of  the  préviens 
year  had  led  us  to  regard  as  oomparatively  barren. 

Seoondly,  they  confirm  our  préviens  conclusion  that  tem- 
pérature exerts  a  much  greater  influence  than  pressure  on  the 
distribution  of  animal  life.  Not  only  hâve  we  found  the  same 
forme  presenting  themselves  through  an  enormous  vertical 
range — no  amount  of  fluid  pressure  being  incompatible  with 
their  existence — but  we  hâve  also,  by  a  more  complète  survey 
of  the  relations  of  the  warm  and  cold  areas,  established  the 
very  marked  diflerence  between  the  Faunœ  of  two  contiguous 
portions  of  the  sea-bed  lying  at  the  same  depth,  which  was 
indicated  by  the  Lightning  dredgings.  It  is  remarkable,  how- 
ever,  that  this  différence  showed  itself  more  in  the  Crustaceans, 
Echinoderms,  Sponges,  and  Foraminifera,  than  it  did  in  the 
Mollusca,  of  which  a  considérable  proportion  were  common  to 
both  areas.     The  abundance  and  variety  of  animal  life  on  a 

»  This  conai»t9  in  the  attacbment  of  "  hfmpen  Unglei"  to  the  dredgiog  spps. 
rata»,  by  which  the  floor  of  the  océan  ia  iwept  as  well  aa  teraped.  Thèse  taDriei 
often  cerne  up  loaded,  when  the  dredge  waa  netrlj  emptj. 


$  Female. 

bottom  of  which  the  température  is  a  least  2°  (Fahr.)  below 
the  freezing-point  of  fresh  water,  is  a  fact  which  has  ail  the 
interest  of  surprise  ;  and  it  is  scaroely  less  remarkable  that  the 
forms  of  Mollusks,  Echinoderms,  and  Sponges,  which  seem  to 
be  the  characteristic  inhabitants  of  this  cold  area,  should  attain 
a  very  considérable  size.  The  précise  limitation  of  the  Globi- 
gerina  mud  and  of  the  Yitreous  Sponges  to  the  warm  area, 
was  a  very  striking  manifestation  of  the  influence  of  tempéra- 
ture, and  has  very  important  geological  bearing. 

Thirdly,  they  hâve  largely  added  to  the  number  of  cases  in 
which  types  that  had  been  regarded  as  characteristic  of  earlier 
geological  période,  and  to  hâve  long  since  become  eztinct,  prove 
to  be  still  existing  in  the  depths  of  the  océan  ;  and  greatly  in- 
crease  tho  probability  that  an  extension  of  the  like  method  of 
research  to  more  distant  localitics  would  produce  even  more 
remarkable  révélations  of  this  character. 

The  doctrine  propounded  by  Professer  Wyville  Thomson,  in 
the  Report  of  the  Lightning  expédition,  as  to  the  absolute 
continuity  of  the  Cretaceous  formation  with  the  deposit  of 
Globigerina  mud  at  présent  in  progress  on  the  North  Atlantic 
sea-bed,  has  reccived  such  striking  confirmation  from  the  dis- 
covery  of  the  persistence  of  numerous  Cretaceous  typee,  not 
merely  in  our  own  explorations,  but  also  in  those  oarried  on  by 
the  United  States  Survey  in  the  Gulf  of  Mexico,  that  it  may 
be  fairly  affirmed  that  the  onus  proha/ndi  rests  upon  those  who 
assert  that  the  formation  of  true  Ghalk  has  ever  been  inter- 
ropted  since  the  Cretaceous  period.  That  period  is  usnally 
considered  to  bave  terminated  with  the  élévation  of  the 
Cretaceous  deposits  of  the  European  area  into  dry  land.  But 
according  to  the  accepted  doctrines  of  geology,  it  is  highiy 
probable  that,  coincidently  with  the  élévation  of  the  European 
area,  there  was  a  graduai  subsidence  of  what  is  now  the 
Atlantic  sea-bed  ;  so  that  the  Globigerinas  of  the  former  area, 
with  many  accompanying  types  of  animal  life,  would  progres- 
sively  spread  themselves  over  thelatter,  as  its  conditions  became 
favourable  to  their  existence.  And  there  seems  no  reason  why 
they  should  not  hâve  maiutained  themselves  in  its  deepest 
parts,  through  the  oomparatively  small  changes  of  level  which 
took  place  in  this  portion  of  the  earth's  crust  during  the 
Tertiary  epoch. 
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Fonrthly,  the  Porcuphie  explorations  bave  enormously 
extended  oor  knowledge  of  the  British  Marine  Fanna  ;  alike 
by  the  discovcry  of  new  types,  and  by  the  addition  of  types 
preTriously  known  only  as  inhabitants  of  other  localities. 
The  Mollosca  alone  bave  as  y  et  been  fully  ezamined  ;  and  Mr. 
J.  Gwyn  Jefireys,  whose  anthoritynpon  this  part  of  thesabject 
is  not  seeond  to  that  of  any  other  natnralist,  reports  as  follows: — 
The  total  nnmber  of  epecies  of  Marine  Mollosca  enamerated  in 
his  recently  oompleted  British  Omichology  (excloding  the 
Nndibranchs)  is  451  ;  and  to  thèse  the  Porcupine  expédi- 
tion ha  s  added  no  fewer  tban  117,  or  more  than  one-fourih, 
Of  thèse  as  m  any  as  fîfty*six  are  nndescribed,  whilst  seven  were 
sopposed  to  be  extinct  as  tertiary  fossils.  Sixteen  gênera,  in- 
clading  five  which  are  undescribed,  are  new  to  the  British  seas. 
"  Ail  that  I  coald  do/'  he  says,  "  by  continuai  dredgings  in 
ccmparatively  shallow  water  daring  the  last  sixteen  years  was 
to  add  abont  eighty  species  to  the  nnmber  described  by  Forbes 
and  Hanley.  I  regard  the  présent  (although  a  large)  addition 
as  merely  an  earnest  of  fature  discoveries.  In  fact  the  treasnry 
of  the  deep  is  inexhanstible."  The  complète  examination  of 
the  Crastacea,  which  are  in  the  hands  of  the  Bev.  A.  M.  Norman, 
and  of  the  Annelids  which  hâve  been  nndertaken  by  M.  Clapa- 
rède  and  Dr.  Macintosh,  will  probably  yield  resolts  scarcely 
less  striking.  It  is,  however,  in  the  Echinoderms  and  Sponges, 
which  are  being  examined  by  Professor  Wyyille  Thomson  ;  in 
the  Stony  Gorals,  which  hâve  been  referred  to  Dr.  P.  M. 
Dancan  ;  and  in  the  Foraminifera,  which  constitute  the 
anthor's  own  specîality,  that  the  most  interesting  novelties 
présent  themselves. 

An  enormons  addition  has  been  made  to  the  list  of  British 
Echinodermata  by  the  discovery  in  onr  own  seas  of  a  number 
of  species  which  had  been  previonsly  known  only  as  Norwegian 
or  Arctic  ;  and  thèse  often  occnrred  in  extraordinary  abondance. 
One  of  the  most  interesting  of  thèse  was  the  large  and  beaotifol 
Feather-star,  the  Aniedon  {Comaiula)  Eschrichtii,  hitherto 
known  only  as  inhabiting  the  shores  of  Greenland  and  Iceland, 
bot  now  foond  over  ail  parts  of  our  cold  area.  On  the  other 
hand,  the  influence  of  température  was  marked  not  only 
by  the  absence  of  many  of  the  characteristically  southern 
types  of  this  groop,  but  by  the  dwarfing  of  others  to  such  an 
extent  that  the  dwarfed  spécimens  might  be  regarded  as  speci- 
ôcally  distinct,  if  it  were  not  for  their  précise  conformity  in 
structure  to  those  of  the  ordinary  type.  Thus  the  Solaater 
}}cippo8a  was  reduced  from  a  diameter  of  six  inches  to  iwo,  and 
had  nover  more  than  ten  rays,  instead  of  from  twelve  to  fîfteen  ; 
and  Aste^'ocanthion  violaceus  and  Gribella  oeuîata  were  reduoed 
in  like  proportion.  But,  in  addition,  several  Echinoderms  hâve 
been  obtained  which  are  altogether  new  to  science,  most  of  them 
of  very  considérable  interest.  The  discovery  at  the  depth  of  2,435 
fathoms,  of  a  living  Crinoid  of  the  Apiocrinite  type,  closely 
allied  to  the  little  Bhizocrinos  (tHe  discovery  of  whioli  by  the 
Norwegian  natoralists  was  the  starting-point  of  our  own  deep- 
sea  explorations),  but  generically  differing  from  it,  cannot  but 
be  acconnted  a  phenomenon  of  the  greatest  interest  alike  to 
the  zoologîst  and  the  palsDontologist.  Another  remarkable 
représentative  of  a  type  supposed  to  bave  become  extinct,  oo* 
cnrred  at  depths  of  440  and  550  fathoms  in  the  warm  area, 
being  a  large  Echinidan  of  the  Diadema  kind,  the  '*  test  "  of 
which  is  composed  of  plates  separated  from  one  another  by 
membrane,  instead  of  being  conneoted  by  sature,  so  as  to 
resemble  an  armoor  of  flexible  chain-mail,  instead  of  the  in- 
flexible cnirass  with  which  the  ordinary  Eohinida  are  invested. 
This  type  bears  a  strong  resemblance  to  the  very  singular  fossil 
Irom  the  white  chalk,  described  by  the  late  Dr.  S.  P.  Wood- 
ward,  nnder  the  name  of  Echinothuria  floris.  Spécimens  were 
also  obtained,  both  in  the  first  and  third  cruises,  of  a  most 
interesting  Clypeastroid,  whioh  is  closely  allied  to  the  Infolaster 
— specially  characteristic  of  the  later  chalk.'     Thèse  constitute 
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*  Tbis  was  belieTed  at  th«  time  to  b«  an  entirelj  new  disooTery  ;  bat  sinee  tba 
retnrn  of  tbe  PorcHpin*  we  bave  learned  that  a  tjne  generically,  if  not  ipeoifloallf , 
tba  tara?,  bad  b^en  obtained  bj  Coont  Poortalea  aoring  bU  most  récent  dredgiogs 


only  a  sample  of  the  interesting  novelties  belonging  to  thl« 
group,  which  our  explorations  bronght  to  light. 

Besides  further  additions  to  the  remarkable  group  of 
Yitreous  Sponges,  whicH  were  made  in  the  area  over  which  the 
Globigerina  mud  extends,  a  peculiar  and  novel  form  of  Sponge 
was  found  to  be  one  of  the  most  generally  diffused  inhabitants 
of  the  cold  area.  This  sponge  is  distinguished  by  the  posses- 
sion of  a  fîrm  branching  axis,  of  a  pale  sea-greon  colonr,  rising 
from  a  spreading  root,  and  extending  itself  like  a  shrub  or  a 
large  branching  Gorgonia.  The  axis  is  l^aded  with  siliceous 
spicnles,  and  spicules  of  the  saroe  form  are  containod  in  the 
soft  flesh  whioh  clothes  it. 

The  Foraminifera  coUeoted  in  the  Porcupine  expédition  pré- 
sent featores  of  no  less  interest,  thongh  their  scale  is  so  mock 
smaller.  The  enormous  mass  of  Globigerina  mud  (sometimes 
almost  pure,  sometimes  mixed  with  sand)  that  everywhere 
covers  the  deep-sea  bottom  in  the  région  explored,  save  where 
its  température  is  reduced  nearly  to  the  freezing-point,  may  be 
judged  of  from  the  fact  that  in  one  instance  the  dredge  brought 
up  halfa  ton  of  it  from  a  depth  of  767  fathoms.  The  resem- 
blance of  this  deposit  to  chalk  is  greatly  strengthened  by  the 
récognition  of  several  characteristically  Gretaceous  types  among 
the  Foraminifera  scattered  throngh  the  mass  of  Globigerinse  of 
which  it  is  principally  composed  ;  as  also  of  the  Xanthidia,  fro- 
qnently  preserved  in  flints.  Not  many  absolnte  novelties  pre- 
sented  themselves  among  the  Foraminifera  that  form  true 
oalcareous  sJieUs  ;  the  chief  point  of  interest  being  the  occur- 
rence of  certain  types  of  high  organisation  at  great  depths, 
and  their  attainment  of  a  size  that  is  only  paralleled  in  much 
warmer  latitudes,  or  in  the  Tertiary  or  yet  older  formations. 
This  is  especially  the  case  with  the  Gristellarian  group,  whick 
has  a  long  geological  range,  and  also  with  the  Milioline,  of 
which  spécimens  of  unprecedented  size  presented  themselves. 
The  most  interesting  novelty  was  a  beautiful  Orbitolite,  which, 
when  complète,  mnst  hâve  had  the  diameter  of  a  sixpence,  but 
which,  from  its  extrême  tenuity,  always  broke  in  the  process  of 
collection.  Of  Arenaceons  Foraminifera,  however,  which  con- 
struct  tests  by  cementing  together  sand-grains,  instead  of  pro- 
duoing  shells,  the  number  of  new  t^pes  is  such  as  seriously  to 
task  our  power  of  inventing  appropriate  generic  names.  Many 
of  thèse  types  hâve  a  remarkable  resemblance  to  forme  pre- 
vionsly known  in  the  chalk,  the  nature  of  whioh  had  not  been 
recognized.  Some  of  them  throw  an  important  light  on  the 
structure  of  two  gigantic  arenaceons  types  from  the  Upper 
Greensand,  recently  described  by  the  speaker  and  Mr.  H.  B. 
Brady,  an  account  of  which  will  appear  in  the  forthcoming 
part  of  the  Philosophical  Transactions  ;  and  there  is  one  whick 
can  be  certainly  identifîed  with  a  form  lately  discovered  by  Mr. 
H.  B.  Brady  in  a  clay-bed  of  the  Garboniferons  Limestone. 

The  question  now  arises  whether — as  there  must  hâve  beea 
deep  seas  in  ail  geological  période,  and  as  the  changes  whick 
modified  the  climate  and  depth  of  the  sea-bottom  were  for  the 
most  part  very  graduai — we  may  not  carry  back  the  continuity 
of  the  accumulation  of  Globigerina  mud  on  some  part  or  other 
of  the  ocean-bed  into  geological  epochs  still  more  remote  ;  and 
whether  it  has  not  had  the  same  large  share  in  the  production 
of  the  earlier  calcareous  deposits,  that  it  has  nndoubtedly  bad 
in  that  of  the  later.  The  foraminiferal  origin  of  certain  beds 
of  the  Garboniferons  Limestone,  for  example,  appears  to  be 
indicated  by  the  présence  of  Globigerinse,  long  since  observed 
by  Professor  Phillips  in  sections  of  them,  as  well  as  by  the  fact 
just  stated.  The  sub-crystalline  character  of  thèse  rocks  cannot 
be  regarded  as  in  any  way  antagonistio  to  such  an  idea  of  their 
origin,  since  it  is  perfectly  well  known  that  ail  traces  of  the 
organic  origin  of  calcareous  rocks  may  be  completely  removed  by 
subséquent  metamorphism — as  in  the  chalk  of  the  Antrim  coast. 

What  is  the  source  of  nutriment  for  the  vast  mass  of  animal 
life  covering  the  abyssal  sea-bed,  is  a  question  of  the  greatest 
biological  interest.    That  animais  hâve  no  power  of  themselves 

in  tbe  Oalf  of  Mexico,  and  bad  bean  deicribed  bj  Mr.  Alex.  Agauis  nnder  tb« 
name  Pourtalêria  miranda. 
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generatiog  the  organio  oompcands  whicb  serve  as  the  materials 
of  their  bodies — and  that  tbe  production  of  theee  materials 
from  the  carboDÎo  aoid,  water,  and  ammonia  of  the  inorganio 
world,  nnder  the  influenoe  of  light,  is  the  spécial  attribnte  of 
végétation — ^is  a  doctrine  so  generally  accepted,  that  to  call  it 
in  question  wonld  be  esteeroed  a  physiological  heresy.  There 
is  no  difficnlty  in  accoanting  for  the  alîmenation  of  the  higher 
animal  types,  with  snch  an  nnlimited  snpply  of  food  as  is 
afforded  by  the  Globigerinœ  and  the  Sponges  in  the  midst  of 
whîch  they  live»  add  on  which  many  of  them  are  known  to 
feed.  Oiven  the  Protozoa,  everything  elae  is  explicable.  Bat 
tbe  question  retarns, — On  what  do  thèse  Protozoa  liveP 

Tbe  hypothesis  bas  been  advanoed  that  the  food  of  the 
abyssal  Protozoa  is  derived  from  Diatoms  and  other  forme  of 
minute  plants,  \?hich,  ordinarily  living  at  or  near  the  surface, 
may,  by  snbsiding  to  the  depths,  carry  down  to  the  animais  of 
the  eea-bed  the  supplies  they  reqaire.  Our  examination  of  the 
surfaoe-waters,  however,  bas  afforded  no  évidence  of  the  ex- 
istence of  such  microphytio  végétation  in  quantity  at  ail 
«uffîcient  to  snpply  the  vast  demand  ;  and  the  most  careful 
searoh  in  the  Globigerina  mud  has  failed  to  bring  to  light  more 
tban  a  very  small  number  \oï  spécimens  of  thèse  siliceons  en- 
velopes  of  Diatoms,  whioh  wonld  most  assuredly  bave  revealed 
themselves  in  abnndanoe,  had  thèse  protophytes  served  as  a 
principal  oomponent  of  the  food  of  the  Protozoa  that  bave  their 
dwelling-place  on  the  sea-bed.  Another  hypothesis  has  been 
suggested,  that  thèse  Protozoa,  which  are  so  near  the  border  of 
the  vegetable  kingdom,  may  be  able,  like  plants,  to  generate 
organic  oompounds  for  themselves — manufaoturing  their  own 
food,  80  to  speak,  from  inorganic  materials.  But  it  is  scarcely 
conceivable  that  they  could  do  this  withont  the  agency  of  light; 
and,  as  it  is  obviously  the  want  of  that  agency  which  excludes 
the  possibility  of  végétation  in  the  abysses  of  the  océan,  the 
same  deficiency  wonld  prevent  animais  from  carrying  on  the 
like  process. 

A  possible  solution  of  this  difficnlty,  offered  by  Prof  essor 
Wy  ville  Thomson  in  a  lecture  delivered  last  spring,  has  received 
80  remarkable  a  confirmation  from  the  researches  made  in  the 
Porcupine  expédition,  that  it  may  now  be  put  forth  with  con- 
sidérable confidence.  It  is,  he  remarked,  the  distinctive 
charaoter  of  the  Protozoa,  that  "  they^have  no  spécial  orgaus  of 
nutrition,  but  that  they  absorb  water  throngh  the  whole  sur- 
face of  their  jelly-liko  bodies.  Most  of  thèse  animais  secrète 
exqnisitely-formed  skeletone,  sometimes  of  lime,  sometimes  of 
silica.  There  is  no  donbt  that  they  ex  tract  both  of  thèse  sub- 
stances from  the  sea-water,  although  silica  often  exists  there  in 
quantity  so  small  as  to  élude  détection  by  ohemical  tests.  AU 
sea-watcr  contains  a  certain  amount  of  organio  matter  in  solu- 
tion. Its  sources  are  obvions.  AU  rivers  contain  a  large 
quantity  *,  evory  shoro  is  surrounded  by  a  fringe,  which  aver- 
ages  abont  a  mile  in  width,  of  olive  and  red  sea-weeds.  In  the 
middle  of  the  Atlantic  there  is  a  marine  meadow,  the  Sargasso 
Sea,  extending  over  3,000,000  of  square  miles.  The  sea  is  fuU 
of  animais  which  are  constantly  dying  and  decaying  ;  and  the 
water  of  the  Gulf  Stream,  especially,  courses  round  coasts 
where  the  snpply  of  organic  matter  is  enormous.  It  is,  there- 
fore,  qnite  inteUigible  that  a  world  of  animais  should  live  in 
thèse  dark  abysses  ;  but  it  is  a  necessary  condition  that  they 
should  chiefly  belong  to  a  dass  capable  of  being  supported  by 
absorption  throngh  the  surface  of  matter  in  solution,  developing 
but  little  beat,  and  incnrring  a  very  small  amount  of  waste  by 
any  manifestation  of  vital  aotivity.  Acoording  to  this  view  it 
seems  highly  probable  that  at  ail  période  of  the  earth's  history 
some  for  m  of  the  Protozoa — Bhizopods,  Sponges,  or  both — 
predominated  over  ail  other  forme  of  animal  life  in  the  depths 
pf  the  sea,  whether  spreading,  compact,  and  reef-like,  as  in  the 
Laurentian  and  Palaaozoio  Eozôon,  or  in  the  form  of  myriade 
of  separate  organisms,  as  in  the  Globigerinœ  and  Yentriculites 
of  the  chalk."  ^ — Lecture  delivered  hefore  ihe  Boyal  IfiatUuHon. 

^  ^%ê  Deptkê  qfthe  Sea,  •  leetare  delivered  ia  the  théâtre  of  tbe  Boyal  Dablin 
Sooietj,  April  10, 1969,  ftnd  repriated  in  Scibntifio  Opivioit,  T'jI.  i{.  p.  6. 


WHAT  WAS  DONB  IN  THE  SEVBRAL  BEITI8H 
OBSBEVATORIES  IN  1869. 

Ik  Foite  Pakts. — Pa&t  III. 

Stonyhurst   Collège  Ohservaiory, 


HE  principal  building  of  this  Observatory  stands  on 
sHghtly  elevated  ground  in  the  centre  of  the  collège 
garden.  It  was  buUt  in  1838  for  astronomîcal  and 
meteorologicàl  observations. 
The  ground  floor  oonsists  of  a  central  octagon,  22  ft.  across, 
with  four  transepts,  each  10  ft.  by  8  ft.,  at  the  four  points  of 
the  compass.  Over  the  centre  of  the  octagon  is  a  cîrcnlar 
room,  Burmounted  by  a  revolving  cylindrical  roof,  10  ft.  in  dia- 
meter.  This  npper  room  was  bnilt  for  an  achromatioby  Jones, 
equatorially  mounted,  of  4  in;  clear  aperture,  and  5  ft.  6  io. 
focal  length.  A  meridian  circle,  by  the  same  optician,  was 
plaoed  in  the  east  transept,  and  another  transit  occnpied  the 
west  transept.  The  diameter  of  Jones^s  meridian  circle  is 
2  ft.  6  in.  ;  the  télescope  having  an  object-glass  of  3  fL  6  in. 
focal  length,  and  3  in.  apertnre.  Two  sidereal  docks  were  also 
procured  for  the  observatory. 

In  October,  1850,  tbe  Bev.  A.  Weld  determined  very  aocn- 
rately  the  longitude  of  Stonyhurst  by  means  of  three  of  Shep- 
herd*s  ohronometers,  the  old  observatory  at  Liverpool  being 
chosen  as  the  station  of  comparison. 

Longitude  of  Stonyhurst     9'   52"   68  W.  of  Oreonwioh. 
Latitude  of  Stonyhurst    53"  50^  40"  N. 

In  1867  the  observatory  underwent  a  considérable  change. 
The  8*in.  equatorial,  which  formerly  belonged  to  Mr.  Peters, 
was  purchased  by  the  collège  authorities,  and  a  spécial  building 
erected  for  its  réception.  This  new  observatory  was  placed  at 
a  considérable  distance  (75  yards)  from  the  old  one,  for  fear  lest 
otherwise  the  massive  iron  pier  on  which  it  reste  might  disturb 
the  magnets  suspended  in  the  snbterranean  portion  of  the 
principal  building. 

A  circular  room,  24  ft.  in  diameter,  with  a  revolving  dôme, 
a  transit-room  of  10  fb.  square,  containing  an  instrument  by 
Gary  of  3  fb.  focal  length  and  2|  in.  aperture,  and  a  stndj 
10  fb.  by  12,  to  be  devoted  to  spectroscopic  researches,  form  the 
whole  of  the  new  observatory.  The  foundations  of  the  pile  for 
the  equatorial  bave  been  constructed  with  the  greatest  care.  A 
bed  of  concrète,  10  ft.  square  and  2  ft.  thick,  rests  on  a  natoral 
fonndation  of  course  growing  sand.  On  the  concrète  are  placed 
four  dressed  stones,  side  by  side,  forming  a  square,  and  each 
weighing  more  than  10  cwt.  Thèse  four  stones  support  an 
hexagonal  oolumn,  5  ft.  6  in.  in  diameter,  each  layer  of  which 
is  composed  of  six  large  eut  stones,  and  the  whole  is  finished 
with  a  Yorkshire  landing  4  in.  thick.  The  total  height  from 
the  gravel  bed  to  the  levelling  screws  of  the  instrument  is  about 
17  fb.  IJnderneath  the  floors  of  the  buUding  are  ceUed  cellars 
in  whioh  a  hot-water  apparatns  has  been  fitted  np  for  pro- 
tection in  damp  weather.  The  support  of  the  télescope  is  an 
iron  pier  cast  in  two  pièces  ;  viz.,  a  foot  which  wdghs  13  cwt, 
and  a  piUar  weighing  17  cwt.  The  two  are  fastened  together 
by  iron  nnts,  which  allow  a  little  play  in  azimuth,  and  the  foot 
rests  on  eleven  blnnt  levelling  screws. 

The  object-glass,  made  by  Troughton  &  Simms,  has  a  clear 
aperture  of  8  in.,  and  11  ft.  6  in.  focal  length.  The  diameter 
of  the  N.P.D.  circle  is  2  ft.  2  in.,  whilst  those  of  the  B.A.  and 
hour  angle  are  each  1  ft.  7  in.  The  engineer  who  mounted  the 
télescope  was  Napier,  but  the  fixings  of  the  N.P.D.  circle  ave 
by  Cary.  The  clockwork,  whioh  is  perhaps  the  most  perfeet 
portion  of  the  instrument,  requires  winding  only  every  six 
hours.  It  goes  excellently,  and  has  no  straiu  upon  it,  since  it 
serves  only  to  regulate  the  motion,  the  motive  power  being  a 
weight  suspended  within  the  iron  pier. 

The  télescope  is  well  provided  with  eye-pieces  and  microme- 
ters.     The  highest  power  is  about  750. 

The  dôme,  which  covers  the  instrument,  runa  on  twelve  6-in, 
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rollera  working  freely  between  an  npper  and  lower  surface  of 
railway  métal.  The  flange  of  tho  npper  railwaj  métal  is  bolted 
to  the  sole  plate  of  the  doroe.  The  framework  of  the  dôme  is 
of  pitch-pîne,  and  ont  of  the  sole  plate  circular  ribs  converge 
to  the  zénith.  The  frame  is  stiffened  ifith  a  reticalation  of 
hoop-iron,  and  covered  with  ^-in.  boards  of  pitch-pine.  The 
ontside  is  protected  by  a  covering  of  painted  canvas,  and  the 
internai  finish  is  of  American  cloth  of  a  dark  colonr.  The 
whole  is  moved  by  a  spnr-wheei  and  pinion,  geariDg  into  a 
segmentai  rack,  which  rests  on  the  wall-plate.  The  wheel  is 
actnated  by  a  chain.  This  is  so  placed  as  to  be  directly  oppo* 
site  the  shutter,  and  therefore  generally  near  the  observer's 
hand.  The  shntter  consists  merely  of  a  frame  of  pitch-pine, 
covered  ontside  with  painted  canvas  and  inside  with  American 
cloth.  It  is  worked  by  pulleys  and  bevel  gearing,  and  its  width 
is  4  fb.  6  in. 

Dnring  the  past  year  considérable  advancc  bas  becn  made 
towards  rendering  the  observatory  practically  complète.  A  stone 
picr  bas  been  erected  on  a  brick  fonndatîon  in  the  open  air,  and 
an  eqnatorial  monnting.attached  to  it.  This  mounting  can  be 
nsed  for  any  tnbe,  bnt  it  is  principally  intended  for  a  7i-in. 
Kewtonian,  with  which  the  heavens  can  be  freely  swept  with- 
ont  the  necessity  of  rooving  a  large  dôme.  The  two  observa- 
tories  bave  been  connecled  by  an  nndergronnd  wiro  to  avoid 
the  necessity  of  daily  observiog  dock  stars  with  two  transit 
instnimeots,  and  to  bave  a  snre  oheck  on  the  time  at  cither 
observatory.  A  direct  vision  spectroscope  bas  been  adapted  to 
the  eqnatorial  by  Browning.  In  the  summer  six  compound 
prisms  were  procnred  from  Hoffman  of  Paris,  and  thèse  are 
being  mounted  for  a  spectroscope  by  Tronghton  &  Simms.  A 
hot-water  apparatos  bas  been  arrangea  for  the  protection  of 
the  eqnatorial  dôme  and  the  adjacent  rooms.  Two  observing* 
chairs  bave  also  been  made  for  the  large  télescope  ;  and,  lastly, 
a  new  8*iD.  object-glass  bas  been  ordered  from  Dallmeyer,  the 
présent  glass  not  being  considered  snfficiently  good  for  the 
excellent  monnting  of  ^e  instrument. 

The  work  donc  has  so  far  been  mostly  of  a  tentative  charaoter. 
Observations  of  the  moon's  surface,  measures  of  the  diameters 
of  planets,  and  of  the  distances  between  double  stars,  Win- 
necke's  comet,  the  November  meteors,  and  some  proliminary 
work  with  a  direot^vision  spectroscope,  constitute  the  miscel- 
laneous  observations  of  the  last  twelve  months.  Correct  time 
for  the  magnetio  and  meteorological  self-recording  instruments 
being  a  want  continually  felt,  no  fine  night  is  allowed  to  pass 
without  clock-stars  being  observed. 

Th  meteorological  observations,  mado  with  instruments  that 
hâve  been  carefully  compared  at  Greenwich  or  at  Kew,  extend 
in  an  nninterrupted  séries  over  twenty-three  years. 

In  1866  Stonyhurst  was  chosen  as  one  of  their  three  Eng- 
lish  meteorological  stations  by  the  Board  of  Trade,  and  was 
provided  accordingly  with  self-registering  barometer,  thermome- 
ters,  and  anemometer.  Thèse  instruments  arrivcd  in  December, 
1867,  and  hourly  readings,  as  also  the  maxima  and  minima  of 
the  curves  traced  by  them,  bave  been  taken  hère  since 
January  1,  1868.  Both  the  curves  and  the  readings  are  for- 
warded  weekly  to  the  Central  Observatory  at  Kew. 

A  monthly  summary  of  the  résulta  obtained  with  the  me- 
teorological instruments  has  been  printed  for  private  circula- 
tion during  tho  past  ten  years,  and  a  table  of  the  reduced 
monthly  magnetic  observations  is  now  added  to  the  yearly 
meteorological  means. 

The  magnetic  department  is  at  présent  the  most  complète 
portion  of  the  observatory.  A  continued  séries  of  monthly 
déterminations  of  the  dip,  horizontal  force,  and  declination, 
extend  over  somewhat  more  than  six  years.  Thèse  bave  been 
reduced  this  year  for  the  purpose  of  calcnlating  the  annual 
inequalities,  &c.  Préviens  to  1863,  when  a  small  chronomoter 
was  leplaoed  by  Frodsham's  No.  3148,  only  occasional  observa- 
tions were  mado  with  the  dip  circle,  No.  32  of  Barrow  and 
Jonee's  uniGlar,  pnrchased  in'  Joly,  1858  ;  bnt  thèse  scattered 
résulta  are  of  considérable  use  for  finding  the  secular  variation 


of  the  magnetic  éléments.  A  suitable  building  in  a  retired  part 
of  tbe  collège  garden  has  been  erected  for  thèse  instruments. 

During  the  long  vacations  of  1868  and  1869  a  magnetic 
survey  of  tbe  whole  of  France  has  been  made  with  the  Stony- 
hurst  magnetio  instruments,  and  at  the  expense  of  tbe  collège 
authoritiea.  The  résulta  of  the  survey  of  the  west  of  France, 
made  in  1868,  were  presented  to  the  Boyal  Society  in  June  last, 
and  the  more  numerons  séries  of  observations  taken  in  1869,  m 
tbe  east  of  France,  are  at  présent  in  process  of  réduction. 

In  1866  a  grant  was  made  by  the  Boyal  Society  towards  the 
expense  of  a  set  of  self-recording  magnetographs  for  this  obser- 
vatory. In  conséquence,  two  snbterranean  chambers  were  built 
adjoining  the  old  observatory.  One  is  a  photographie  room, 
15  ft.  by  12  ft.  The  other,  a  chamber  20  ft.  by  18  fb.,  in  the 
centre  of  which  stand  the  pillars  snpporting  the  three  magneto- 
graphs, with  two  additional  pillars  holding  télescopes,  by  whioh 
the  observer  is  able  to  read,  at  any  moment,  the  state  of  the 
magnets  without  interfering  wilh  the  continuons  photographie 
record.  This  last  room  is  well  guarded  against  ail  damp  or 
variation  of  température.  The  roof  is  arched,  with  two  rings 
of  brick  set  in  bine  lias  lime,  and  the  whole  covered  with  6-lb. 
lead,  and  then  with  earth  and  gravel.  The  walls  are  three  in 
number.  The  inner  one  is  a  single  brick  wall  set  in  hydraulio 
lime.  Surrounding  this  is  a  cavity  for  air  3  in.  wide,  with  air- 
holes  1  ft.  apart,  ail  round  the  room.  Enclosingthis  is  a  rubble 
wall  2  ft.  thick.  And  at  the  puteide  of  ail,  as  a  protection  from 
the  surrounding  earth,  is  1  ft.  of  loose  rubble,  which  serves 
admirably  for  drainage.  The  fiagged  floor  is  built  upon  piers, 
and  is  thus  raised  18  in.  above  the  sand.  Owing  to  thèse  pré- 
cautions the  room  keeps  remarkably  dry,  and  the  température 
may  be  considered  almost  constant. 

Continuons  photographie  records  bave  been  obtained  of  the 
declination,  and  of  the  two  components,  horizontal  and  vertical, 
of  the  intensity  since  January,  1868.  The  curves  traced  during 
the  magnetic  storms,  which  were  coincident  with  the  grand 
auroral  displays  of  April  and  May  last,  were  of  the  most  perfect 
description,  a  disturbance  of  more  than  2^*5  in  nine  minutes, 
having  been  clearly  reoorded  in  the  Declination  Magnetogram. 
Somo  of  the  curves  bave  been  compared  with  those  of  Kew,  and 
also  with  those  of  Signer  Donati  of  Florence,  with  very  inter- 
esting  results. 

Mr,  Be  La  Bue's  Observatory, — During  the  past  summer  and 
autumn  numerons  experimonts  bave  been  made  to  render 
the  luminous  prominences  of  the  sun  visible,  when  that 
luminary  is  not  totally  eclipsed.  In  order  to  effect  this  object, 
films  of  gold  and  other  me  tais  bave  been  interposed  between 
the  13-in.  mirror  and  the  eye*piece  ;  and  fluid  coloured  média 
bave  been  also  employed  for  the  same  object.  Thèse  expéri- 
mente will  be  again  resumed  during  the  présent  year. 

An  investigation  is  also  being  carried  on,  having  for  its  object 
the  production  of  a  true  parabolio  figure,  with  greater  certainty 
than  has  been  obtainable  by  any  of  the  methods  hitherto  nsed 
in  making  spécula  for  reflecting  télescopes. — Annual  Addref» 
to  ihe  Royal  Astronomical  Society, 


Froperty  of  Amorplious  Silicic  Aoid  of  Absorbizic  Molsturo 
from  the  Air.— M.  Sonohay  sUtes  ihkt  Dr.  lippert,  while  assistant 
to  Professer  B.  FreseniaB,  mode  tho  observation  that  amorphoos 
silioj,  after  having  been  strongty  ignitod  in  a  platinam  omoible, 
attraoted  moistnze  from  the  air  to  a  large  estent;  in  oonseqoenoe 
whereof ,  and  to  test  this  faot  predsely,  the  anthor  institnted  a  sezies 
of  ezperiments,  from  which  the  foÛowing  reaolts  are  drawn: — 
Amorphons  silica  is  always  hycrroscopio  after  ignition  ;  the  degree  of 
hygrosoopioity  difiers  greatly,  aooordiiig  to  tho  degree  of  hoat  tho  silica 
has  been  ignited—so  that  f oebly-ignited  silioa  is  far  more  hygroscopie 
than  when  strongly  ignitod.  When  silica  has  been  only  foebly  ignited, 
its  avidity  for  the  absorption  of  water,  ovon  aftor  tho  laps©  of  a  few 
minutes,  is  so  great  as  to  canse,  if  not  taken  into  aoooont,  sorioos 
fanlta  in  the  weighing  and  quantitative  estimation  of  that  sabstanoe. 
Crystallino  silica,  even  when  foebly  ignitod,  is  not  at  aU  hygroseopic. 
— Chemical  News, 
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HOW  TO  DBSORIBB  A  BIRD. 

N  order  to  facilitate  the  description  of  a  bird,  it  is 
nsaal  for  thc  ornithologist  to  consider  its  exterior  as 
being  mapped  oat  into  sandry  régions  (see  page  327)» 
to  each  of  which  bas  been  assigned  a  definite  and 
appropn'ate  name  ;  witb  the  names  of  thèse  régions,  and  their 
précise  application,  it  is  reqnisite  that  the  reader  sbould  be 
intîmately  acqnainted. 

A  bird,  like  any  other  vertebrate  animal,  is  divisible  into  the 
Ikead,  the  body,  and  the  limbs  ;  under  one  or  other  of  which 
divisions  ail  subordinate  parts  may  be  classed. 

The  head  consists  of  the  akull  and  the  hill,  and  is  joined  to 
the  body  by  the  nech,  Commencing  with  the  bill,  we  see  that 
it  is  composed  of  two  pièces,  corresponding  to  the  jaws  of 
qnadrnpeds  ;  that  which  is  above  is  called  the  upper  niandihle 
(l),  that  which  represents  the  nnder  jaw  is  called  the  lower 
mandible  (2).  The  upper  mandible  contains  the  nostrils  (3)  ; 
its  highest  part  is  called  the  ridge  (4),  while  the  corresponding 
lidge  of  the  lower  mandible  is  called  the  keel  (9), 

The  latéral  edges  of  the  mandibles  which  meet  when  thc  bill 
is  closed  are  called  the  margins.  In  some  birds  the  margins  of 
the  upper  mandible  fold  over  those  of  the  lower,  while  in  others 
the  edges  meet;  when  this  is  the  case,  the  line  of  jonction 
between  the  two  is  called  the  commissure  (5). 

In  many  birds  the  upper  mandible  is  continued  far  back 
erer  the  forehead,  and  there  dilated,  so  as  to  form  a  casque  or 
ielmet  In  rapacions  birds  and  parrots  there  is  a  belt  of  soft 
naked  skin  at  the  base  of  the  upper  mandible,  named  the  cere, 
M  which  the  nostrils  are  placed,  while  aronnd  the  eye  is  a 
space,  often  denuded  of  feathers,  called  the  ophthalmic  région 

The  head  is  that  part  which  lies  immediately  over  the  skall, 
extending  from  the  base  of  the  beak  to  the  commencement  of 
the  neck.  'Phe  front  or  forehead  (12)  is  that  part  of  the  head 
which  lies  close  above  the  nostrils  ;  then  foUows  the  crown  or 
êummit  (17),  which  occupies  the  middle  or  centre  of  the  head, 
forming  that  part  which  is  nsually  occupied  by  the  crest  in 
birds  so  ornamented.  The  hind  head  (18)  commences  at  the 
deolivity  of  the  sknll  ;  its  lower  portion  is  called  the  nape  (19). 

On  the  sides  of  the  head  the  following  parts  bave  received 
distinct  names  : — The  feathers  that  cover  the  ears,  to  save 
xepetition,  are  usually  called  the  ears  (20)  :  they  are  generally 
xather  more  rigid  and  their  webs  more  disconnected  than  the 
surrounding  feathers.  The  space  between  thèse  and  the 
eorner  of  the  moath  (asually  called  the  gapé)  (13),  is  termed 
the  cheek, 

The  parts  of  the  Neck  are  thus  desîgnated  : — ^The  baok  of 
the  neck  is  called  the  upper  neck,  or  the  neck  àbove  (23).  The 
under-side  of  the  neck  is  divided  into  three  régions  ;  first,  there 
is  the  chin  (7),  or  that  small  space  jast  beneath  the  lower 
nandible  ;  to  the  chin  succeeds  the  upper  ihroat  (8),  between 
which  and  the  broad  part  of  the  body  is  the  latcer  throat  (21). 

The  Body  présents  the  following  régions  : — First  there  is  the 
hreast  (22),  which  extends  over  the  space  which  covers  the 
breast-bone.  To  this  succeeds  the  belly  (29),  which  is  termi- 
nated  by  the  vent  (30).  Immediately  behind  the  vent  are  the 
under  iail-covers  (32),  which  are  freqoently  of  a  différent  colonr 
from  the  sarrounding  feathers. 

On  the  upper  aspect  of  the  body  we  bave  the  inferscapuîar 
région,  sometimes  called  the  hack  (24),  to  which  succeeds  the 
iower  hack  (26),  which  terminâtes  at  the  runip,  or  that  part 
where  the  upper  faU-coveis  (42)  are  inserted. 

Last  of  ail  cornes  the  Tail,  composed  of  long  stiff  feathers, 
ealled  the  taiUfeathers  (Sl\  concerning  which  it  is  only 
necessary  to  observe  that  the  two  middle  tail-feathers  are  the 
iatermedial,  while  those  on  the  sides  are  the  latéral  tail- 
feathers 

It  will  be  easily  understood  that  the  importance  of  the  in- 
dividual  qaills  as  instruments  of  flight  will  dépend  very  much 
upon  the  position  they  hold  in  the  wing,  of  which  they  form 


80  considérable  a  portion,  and,  consequcntly,  that  they  hâve 
received  names  expressive  of  their  relative  efficiency.  Those 
that  are  affixed  to  the  bones  representing  the  hand,  by  the 
length  of  their  stroke,  and  the  peculiarity  of  their  arrangement, 
are  obviously  of  primary  importance,  both  from  their  size  and 
the  situation  they  occnpy,  and  bave  consequcntly  been  named 
the  *' primaries,*'  or  the  "primary  quiUs;"  they  might  be 
called  with  eqnal  propriety  the  "  hand-qtUlls,**  a  term  at  once 
expressive  of  the  position  they  occupy  (35).  Upon  the  relative 
length  and  other  proportions  of  the  primary  quills  the  shape 
and  mechanical  power  of  the  instrument  principally  dépend  ; 
if  the  first  primary  be  the  longest,  the  termination  of  the  wing 
is  sharp  and  pointed  {acuminale),  as  in  most  birds  that  are 
remarkable  for  the  swiftness  of  their  fiight  ;  whereas  if  the 
second,  third,  or  fourth  of  thèse  quills  should  exceed  the  others 
in  this  respect,  the  wing  becomes  more  and  more  ronnded 
{ohtme),  and  the  perfection  of  its  action  visibly  deteriorated. 

The  "  secondary  quills,*  or  *'  secondarics  "  (34),  are  ex- 
clusively  sustained  by  the  bones  of  the  fore-arm  ;  from  their 
situation  being  much  nearer  to  the  shoulder-joint  than  the 
preoeding,  the  extent  of  their  sweep  is  more  limited,  and  their 
stroke  much  feebler;  they  are,  consequcntly,  as  their  name 
indicates,  of  secondary  importance  in  locomotion. 

The  spurious,  or  hastard  quills  (33),  are  attached  to  the 
rudimental  bone  that  represents  the  thumb;  their  size  is 
diminntive,  and  their  use  in  fiight  comparatively  unimportant. 

The  wing  covers  or  coverts  (37)  are  small  feathers  arranged 
in  several  rows,  which  overlap  and  strengthen  the  bases  of  the 
quills  ;  they  are  often  variously  coloured  in  différent  species, 
and  thns  afford  important  featnres  whereby  they  may  be  dis- 
tingoished.  Besides  the  above,  there  are  certain  oonventional 
terms  employed  by  the  ornithologist  that  will  require  enumera- 
tion.  The  arm-part  of  the  wing  in  the  living  bird  is  generally 
known  as  the  shoulder  (27)  ;  the  elbow -joint  is  the  flexum  ; 
while  that  part  of  the  fore-arm  which  corresponds  to  the  edge 
of  the  wing  is  denominated  the  shoulder-margin  (36). — CassélVa 
Book  of  Birds,  Part  I. 


REVIEWS  OF  BOOKS. 

On  the  Distribution  of  Bain  over  the  British  Isles  durlng  thc 
Year  1869,  as  observed  at  about  1,500  Stations  in  Great 
Britain.  WUh  Bemarks  on  varions  E.i'penmenfs,  and  an 
Appendix  on  Evaporation.  Compiled  by  G.  J.  Stmons, 
F.M.S.     London:    Stanford.     1870. 

AFEW  y  ears  ago,  when  Mr.  Symons  first  commenced  the 
meteorological  movement  amongthe  amatenrsof  England, 
be  was  looked  on  by  a  good  many  wise  people  as  a  maa 
who  urged  on  bis  hobby  at  an  insane  pace.  When  after 
a  time  it  was  seen  that  bis  energy  and  vîgonr  in  pursuit 
of  meteorological  statistics  were  unabated,  he  was  regarded  as 
a  mild  enthusiast,  and  nowadays  be  is  recognized,  and  most 
deservedly  so,  as  one  of  the  first,  if  not,  indeed,  the  very  first, 
anthority  on  the  important  subject  of  British  rainfall.  The 
report  which  he  issues  annually,  was,  when  first  we  remember 
seeing  it,  a  very  modest  little  pamphlet  of  a  sheet  or  two,  aad 
in  its  présent  shape,  for  the  year  1869,  it  is  a  handy  octav'o 
volume  of  nearly  200  p.iges,  and  without  any  diffuse  or  uselesa 
padding,  but  with  a  vast  array  of  facts,  which  even  in  them- 
selves,  are  far  less  dry  reading  than  one  not  versed  ia 
meteorology  would  dream  of,  and  which  are  of  the  utmost 
value  to  those  who  would  study  the  statistics  of  weather 
phenomena. 

Mr.  Symons's  report  is  more  favourable  each  year  ;  and  we 
are  glad  to  perceive  that,  owing  to  bis  increasing  exertions,  he 
is  now  getting  workers  in  every  part  of  the  country,  and,  what 
is  still  better,  getting  them  to  record  results  accurately  and 
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ILLUSTRATING    THE    MODE    OF    DESCRTBINQ    A    BIRD    ZOOLOGICALLY. 


Omitîiohyieal  Itegïone  of  tlte  Boiij  of  a  8mnU  Bird. 


1.  Upper  Ifuidible. 

2.  Lover  Mudible. 

3.  NoatnlB. 

4.  Bid([e,  or  CnlmeD, 

5.  CommiisaTe,      or      cuttÎTig 

edgsB  of  the  Muidible*. 

6.  Apei,  or  point  of  tbe  Buï. 

7.  TLb  Cbin. 

8.  UpperThcMit, 

9.  Kcel,  OF  aouja. 

10. 1  Coloored   Buids,    astully 
LI.j    caUsdBHdlesandStripeB. 


12.  The  Forebeod. 

13.  Tbe  Qaipe,  or  Biatns. 

1 4.  Sp«oe  aroond  tbe  Eje. 

15.  liOWflT  Tbromt. 

IS.  SopeToïlikry  Begiou. 
17.  CrowD,  Siimmit,orV8rt«. 
IS.  Hiud   Heftd,  or  Occipital    l 
BepoD.  I 

19.  The  Nape,  or  Naohk.  ' 

ao.  Tbe  Eai,  or  Eal-feathen.      ; 

21.  The  Throat. 

22.  Tba  Bnut.  I 


23.  The  Nook  aboTe,  or  Uppei 

Nock. 

24.  The  Baok,  or  Hantte. 

25.  SoKpolar  Wiug-ooTeri. 
28.  Lower  Book,  or  Targnm. 

27.  The  Bboolder. 

28.  Bodj,  or  Lower  BrOMt. 

29.  ThB  BeUf. 

30.  The  Vent. 

31.  Tbe  TaU  Faatheri. 

32.  The  Under  Tail-ooTers. 

33.  SpniioDR  Qnilli. 


34.  Seoondai;Qailli,orSeaODd- 

35.  PriiiiaT7Qiiill3,orPriinarieB. 
3S.  Tbe  Bboolder  Haigia. 

37.  Wiog  CoTBra. 

38.  UndBT-iiirfaoe,    or    TJndcr- 

part  of  the  Bodj. 

39.  Tbe  TanoB,  or  Leg. 

40.  Tbe  Front  Toei. 

41.  Tbe  Hinder  Too,  or  Hollnz. 

42.  Upper  Tail-ooTer». 


with  anifonnity.  We  believe  thftt  dnring  tbe  paat  jear  Mr. 
Symone  haa  tibeu  more  than  orâinarjr  paina  to  ioaiire  the 
«ffieiencf  of  hia  obaarvera,  and  to  aecnre  kn  improved  distriba- 
tion  of  Btatîona.  We  may  farm  aome  idea  of  the  pains  and 
time,  not  to  mention  moiiey,  eipended  bj  the  aothor  on  tbia 
nibject,  nlien  ne  atate  that  daring  tbe  paet  year  he  haa 
eiamined  115  gangea,  thua  diatribated  over  tbe  coQDtij  : — 

Barkabire    4 

ChBBbire 4 

Comwall 41 

DorbjBbire' 1 

DeTODshire 32 

And  tbeae,  be  it  remetubered,  are  neir  gangea,  wbich  Mr. 
SjraonH  examined,  in  order  to  teat  Iheir  capacitjr  to  anpplj 
Air  reanlts.  Thèse  115  gaegea  bronght  the  whole  nnmber  of 
thoae  now  in  action  in  tbe  oonntry  b>  397,  and  the  amonnb  of 


H»mp»hire S 

Middleaei   6 

Saillflïlee 2 

Torkahire    21 


traTelling  whioh  tlie  anthor  haa  don«  to  inapect  al)  of  tliem 
daring  the  la«t  few  jeara  in  mere  mileoge  exceeda  the  half- 
diameter  of  the  globe  I 

Among  pointa  of  eapeeial  intereat  in  Mr-  Symona'a  volnme, 
we  woQld  refer  to  the  acconnt  of  the  Rothorham  «iperiraental 
gaageii.  Thoae  «ho  imagine  that  rain-ganging  merely  conaiata 
in  pntting  a  bnoket  ontaide  the  door  and  measaring  the  qnantitj 
of  water  it  reoeivea  in  twentj-fonr  hoara,  wîll  hère  aee  irhat  a 
nnmber  of  varfing  conditiona  reqnire  to  be  conaidered  ère  any- 
thing  like  a  scientifio  reoord  of  rainfall  oau  be  arrived  at.  Thia 
cbapter,  indeed,  is  of  aneh  great  importance  to  météorologiste, 
that  with  Mr.  Symona'a  permîaaion  we  ahall  hope  to  reprodnce 
it  in  a  future  nnmber.  The  ehapter  on  the  rainfai)  of  the 
Scilly  lalanda  ia,  too,  a  moat  intereating  one.  We  hâve  alwaja 
regarded  thia  locality  as  one  nnder  the  pecaliar  guardian- 
ahip    of    "Nimhoaas    Orion,"    but   really    if   the    record  of 
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32  io.  annual  fall  be  correct,  the  Scilly  Islande  are 
not  much  worsc  off  than  the  drier  parts  of  England»  and, 
as  compared  with  Camberland,  tbey  may  be  said  to  hâve  no 
rainfall  worth  speakîng  of.  Possibly,  however,  when  tbe 
resalts  of  evaporation  are,  under  Mr.  Symons's  care,  more  re- 
gnlarly  allowed  for,  thèse  rainfall  retarns  will  hâve  to  undergo 
serions  modifications.  There  is  a  featare,  too,  in  the  yearly 
records  for  the  English  connties  which  deserves  Mr.  Symons's 
mostcarefal  attention — it  is  the  very  great  discrepancy  existing 
bctween  retnrns  from  the  same  district.  Tbis  often  amonnts  to 
several  inches  in  the  year,  and  we  think  it  must  be  due  to  want 
of  accuracy  on  the  part  of  some  o£  the  observera.  Yiewed  as 
a  whole,  this  Beport  of  Mr.  Symons's  is  ezceedingly  satisfaotory, 
and  it  shows  what  good  work  our  scientific  yolanteers  may 
achieve  under  a  skilful  gênerai. 


The  Physical  Theoi-y  of  Animal  Life.     A  Rcvieto,     By  Julian. 

Lewes:  Bacon.     1870. 

IF  the  author  of  this  essay  did  not  commit  himself  as  he  haa 
partially  done  to  the  spéculations  of  Dr.  Lewins  we  should 
be  very  mnch  bcttcr  pleased  with  hia  remarks.  His  idcas  are 
not  novel,  but  tbey  are  vigorously  and  cleverly  expressed,  and 
whatever  we  may  thiok  of  the  vaine  of  the  materialism  he  bas 
broached,  we  muet  confess  that  in  a  short  spaoe  he  bas  made 
a  very  determined  onslaught  on  spiritaalism,  if  we  may  use 
the  Word  antithetically  and  withont  any  référence  to  table- 
turning.  The  author  sbonld  bave  gone  furiher  in  his  ^ine  of 
argument,  and  he  wonid  bave  corne  to  pnre  Berkieyism,  or,  as 
we  sbonld  prefer  to  style  it,  Pbeuomenalisro.  This  essay  is 
not  strictly  impartial,  and  in  gênerai  stjle  it  reminds  us  of 
tbe  writing  of  tbe  well-known  author  of  Kraft  iind  Sioff,  a 
book  we  commend  to  Julîan  as  one  congenial  to  his  soûl — we 
beg  his  pardon,  his  brain. 


Ti  Tlia  A  Maui  ;  or,  New  Zeaîand  a7id  itê  Inliahitanta.  Second 
Edition.  By  tbe  Bev.  Bicuabd  Taylob,  M.A.,  F.G.S. 
London  :  Macintosh.     1870. 

[Second  Notice.] 

ONE  of  the  most  striking,  as  it  is  ccrtainly  one  of  the  most 
useful,  chapters  in  Mr.  Taylor's  book  is  that  devoted  to 
the  mythology  of  the  New  Zealanders,  as  deduced  from  the 
early  songs  and  traditions  which  the  author  bas  been  at  pains 
to  collect  and  translate.  Some  of  thèse  legends  are  fnll  of 
poetry  and  sublime  conception,  and  tbey  display  a  very  high 
degree  of  intelligence,  and  a  power  of  grasping  abstract 
questions  not  often  met  with  araong  savages.  In  the 
pictureaque  character  of  the  language  we  are  reminded 
of  many  of  the  passages  of  Longfellow*s  Hiaxoaiha  ;  and  indeed 
it  is  surprising  how  close  a  resemblance  there  is  between  the^ 
ideas  of  the  American  Indiens  and  the  Maories,  and  between 
the  modes  of  expression  employed  by  the  two  races.  The  sub- 
séquent chapters  treat  of  tbe  varions  characteristio  rites  and 
cérémonies,  religions  and  profane,  whiob  exist  among  the  New 
Zealanders,  and  thèse  are  in  ail  cases  described  with  a  détail 
which  only  one  wbo  had  given  years  of  stndy  to  his  sabjeot 
could  employ.  Traditions,  fables,  songs,  and  names  are  also 
subjects  to  which  several  attractive  chapters  are  devoted,  and 
thougb  not  within  the  scope  of  thèse  pages,  Mr.  Taylor's  obser- 
vations on  each  and  ail  will  be  found  to  embody  a  mass  of 
facts  which  may  be  nsefuUy  studied  by  tbe  anthropologist. 

Mr.  Taylor's  chapter  on  the  language  and  its  origin  and 
relations  is  at  once  tbe  most  fascinating  and,  we  sbonld  think, 
the  least  satisfaotory  in  the  whole  book.  It  is  foll  of  spécula* 
tion,  and  will  be  read  throngh  with  the  deepest  interest  ;  but 
when  it  is  read,  the  student  is  lefb  with  the  very  nnpleasant 
feeling  that  the  author,  withont  intending  it,  bas  been  pleading 
a  spécial  cause.  This  is  most  seen  in  his  list  of  words,  where  he 


endeavours  to  point  ont  the  relation  between  English,  Sanscrit, 
&c.,  and  Maori  words.  One  or  two  ezamples  are  sufficient. 
Thus  we  are  told  that  the  word  poki  means  "  to  poke  in  tbe 
earth  over  an  oven."  Hère  the  infcrence  is  ihAipoki  anàpoke 
are  related.  Again,  hutikuti  is  explained  as  "  to  eut  with 
scissors  ;  "  and  pata  *'  to  patter,  as  water  dripping."  Tbis  last 
little  bit  of  philology  savours  se  much  of  Cockaigne  that  we 
are,  with  every  wish  to  b»  sansfas,  irresistibly  compelled  to 
smile.  Mr.  Taylor  may  be  righl  in  many  of  his  strained 
resemblanees,  but  he  pnshes  thîngs  so  absurdly  far  in  some 
that  he  really  makes  us  sceptical  as  to  the  vaine  of  ail  the 
rest  of  his  philological  laboars. 

Tbe  description  of  the  geobgy  of  New  Zealand  is  an  excel- 
lent thoQgh  discuTBive  one,  and  relates  rather  to  the  facts  of 
palflBontology  than  to  the  purely  physical  geology  of  tbe 
oonntry«  The  author  nagards  the  island  as  being  the  last 
trace  of  the  aooient  Liasaîo  epoch,  and,  among  other  points  in 
faveur  (!)  of  this  idea,  he  cites  tbe  analogy  between  Professer 
Hnxley's  reeently-desoribed  Hyperodapedon  and  the  Tuatara, 
one  of  the  New  Zealand  lizards.  The  conclnding  chapters  of 
the  volnme  deal  with  the  industrial  products  of  the  country, 
and  with  some  of  the  more  striking  natural-bistory  productions, 
and  contain  a  brief  biographical  sketch  of  one  or  two  of  the 
native  obiefs  wbo  bave  most  distinguished  themselves  in  theîr 
dealings  with  the  colonîsts.  Tbe  chapter  on  the  Botany  of 
New  Zealand  is  condensed,  and  centaine  a  good  deal  of  matter. 
It  embiaces  among  other  thîngs  a  paper  by  Dr.  Hooker  on 
<'  Dactjlantiins,"  a  curions  parasitio  plant,  a  figure  of  which 
we  bope  to  lay  before  our  readers  in  an  early  number.  Alto- 
gether  we  mnst  say  in  conclusion  of  Mr.  Taylor's  volume,  that 
it  is  one  from  which  ail  edncated  readera  will  dérive  both 
pleasure  and  instruction. 


Lichemim    Britannicoi^nn   Enumeraiio,   Sfc       Scripsit    Bev. 
Jacobus  m.  Crohbie,  M. A.,  F.L.S.  and  O.S. 

NE ABLT  ten  years  bave  elapsed  since  the  publication  of  Mr. 
Mudd's  Manual  of  Britiah  Lichens,  and  the  book  before 
us  will  show  what  additions  bave  been  made  since  that  time  to 
the  Lichen  Flora  of  Great  Britain.  Dnring  the  interval,  in 
addition  to  former  well-known  workers  in  tbe  field.  Mr.  Crombie 
himself  bas  zealously  pursued  this  subject,  and  added  nnmerous 
species,  amongst  which  are  many  new  ones,  to  the  Britiah  list. 
The  enumeration  bas  been  carefully  compiled,  according  to  Ny- 
lander's  arrangement,  and  will  be  found  invalnable  not  only  on 
account  of  its  références  to  works  in  which  the  species  and  their 
synonyms  are  described,  but  also  on  account  of  its  giving  for  the 
first  time  the  gênerai  distribution  of  species  within  thèse  islanda. 
A  valuable  contribution  bas  thus  been  made  to  British  phyto- 
geography,  which  we  may  bope  to  see  further  elucidated  in  the 
autbor's  promised  paper  on  this  subject,  we  need  scarcely  saj 
that  the  book  ought  to  bo  in  the  hands  of  every  lichenologist. 
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CORRESPONDENCE. 


It  il  diatinetlj  to  be  borne  in  mind  thftt  we  do  not,  by  inserting  lettera,  conrey 
•aj  opinion  faroorable  to  thoir  contents.  We  open  onr  colnmns  to  sll^  withoat 
leuiing  to  sny  ;  and  tbnt  snpply  a  channel  for  tho  pnbliostion  of  opinions  of 
•llshMlei. 

Vo  Dotioe  wbAte?«r  wiU  be  tdken  of  snonymons  oommnniostions. 

TTe  cannot  iuidert«ke  to  retom  rcjected  commnniostions. 


The  LsciiANcnÉ  Battebt. 

SiB,  — A  few  weeks  since  you  stated  that  you  had  a  Leclanohé  bat- 
tery  nnder  observation,  and  I  bave  now  the  pleasure  to  hand  you 
some  notes  on  the  same  which  may  be  useful.  Abont  December,  1868, 
a  battery  was  fitted  on  the  Unes  of  the  Electric  and  International 
Tdegraph  Company  between  London  and  Birmingham,  which  I  was 
ehown,  by  the  kindness  of  tho  engineer,  some  months  afterwards.  Ho 
înformed  me  that  Leclanché  had  prosented  him  with  a  pamphlet  on 
liis  invention,  which,  unfortunately,  ho  had  mislaid.  I  hâve  tried  in 
London  and  Paris,  but  cannot  find  who  were  the  publishers.  The 
battery  had  given  satisfaction,  but  the  objections  to  it  were  mainly 
that  the  porous  nature  of  the  carbon  kept  the  connections  between 
the  cella  oonstantly  wet,  and  set  up  local  faction,  which  dissolved 
them,  while  the  fumes  of  the  ammonia  ii^ured  the  wires  and  instru- 
ments near.  In  my  own  home  I  bave  sucoeeded  in  obviating  the  first 
difficulty  by  using  connections  of  platinum,  held  in  their  places  by 
wood  clips  ;  the  second  must  be  met  by  removing  the  battery  to  a 
distance.  The  résistance  of  two  cells  (apparently  pint  size),  as  mea- 
flured  on  tho  rhéostat,  was  300  in  British  Association  units,  while  that 


of  two  single-fluid  cells  of  zinc  and  oarbon  in  a  solution  of  chloride  of 
ammonium  was  360.  The  mérite  of  the  Leclanohé  battery  aie  extrême 
oleanliness  and  constancy .  The  chloride  of  ammonium  does  not  attaok 
unamalgamated  zinc  exoept  while  contact  is  made,  and  the  arrange- 
ment  of  thé  porous  oeil  fuU  of  peroxide  of  manganèse  gets  over  the 
difficulty  of  polarization  in  the  single  flnid.  Lastly,  the  battery  may 
be  lef t  without  attention  for  many  months,  and  then  the  only  requi- 
sites  are  a  little  more  water  and  chloride  of  ammonium  to  make  up  for 
waste  and  evaporation.  I  remain.  Sir,  yours  tmly, 

Hampstead,  Mareh  81.  S.  L.  T. 


SoLAc  Spots. 


SiB, — While  looking  at  the  snn  yesterday  moming  through  the 
médium  of  the  fog  which  then  prevailed,  I  became  aware  of  the  fact 
that  two  well-defined  maculœ,  or  spots,  are  at  présent  visible  to  the 
naked  eye  on  the  solar  disk. 

Judging  from  thoir  respective  positions  ono  must  shortly  dlsappear, 
while  the  other,  if  it  continue,  must  become  more  distinctly  visible. 

Yours  truly,  &c., 

April  3.  A  SUBSCBIBEB. 

In  Answeb  to  "A  Yocno  Beoinneb."— From  P.  W.  Stuabt 

Menteath. 

SiB, — "  A  Young  Beginner  "  so  decidedly  censures  mère  opinion 
that  as  thero  is  littlo  else  in  his  own  letter  he  cannot  requiro  me  to  pay 
much  attention  to  it. 

He  seems  to  opine  that  the  questions  I  bave  hitherto  oonsidered  are 
difficult,  and  that  I  bave  evaded  them  without  giving  solutions.  So 
far  I  quite  agrée  with  him  ;  for  what  I  bave  been  hitherto  endeavouring 
to  establish  is  exaotly  the  fact  that  the  questions  considered  by  Sir  W. 
Thomson  are  so  difficult  to  décide  that  évasion  without  solution  is  the 
most  rational  course  regarding  them, — as  it  will  be  regarding  many 
questions  so  long  as  "  there  are  more  things  in  heavon  and  earth  than 
are  comprehended  in  our  philosophy."  But  when  "  A  Young  Begin- 
ner" requires  "solutions"  and  *'  definite  proofs"  in  thèse  questions, 
he  assumes  tho  very  matter  in  dispute,  for  I  argue  that  none  can  be 
given. 

If  I  show  that  in  the  questions  raised  by  Sir  W.  Thomson  there  are 
no  grounds  for  deciding  one  way  or  tho  other,  it  follows — Ist,  that  the 
différent  opinions  held  upon  thèse  questions  establish  nothiog  either 
regarding  tho  questions  or  regarding  the  scientific  merits  of  the 
holders  ;  2nd,  that  the  merits  of  Uniformitarianism  must  be  decided 
on  other  grounds,  or  that  Uniformitarianism  is  unassailable. 

*'  British  popular  geology  "  is  geology  until  the  contrary  is  proved  ; 
and  Sir  W.  Thomson  bas  attacked  it.  AU  geologists  will  roject  a 
demand  for  "agréât  reform  in  geological  spéculation"  when  that 
demand  is  based  on  arbitrary  assumptions.  **  But  in  geology  as  in 
logic,"  says  the  North  British  Reviewer,  "  mathematics  is  now  ad- 
vancing  to  play  the  part  of  Henry  YIII.  ;"  and  I  say  that  in  both  mathe- 
matics plays  a  dangerous  game.  A  matter  is  possible  until  we  are  sure 
of  tho  contrary.  I  do  not  expeot  a  posslbility  to  "  satisfy  any  one  ;" 
but  a  possibility  may  be  opposedto  more  assumptions — as  I  opposed  it. 
"  A  Young  Beginner,"  in  his  first  letter  asked  the  question,  "  why 
should  those  who  are  not  Darwinians  wish  for  longer  time  than  this  ?  " 
I  answered  his  question. 

He,  moreover,  asked — "  Does  not  the  very  form  of  the  earth  lead  us  to 
infer  a  beginning  ?"  I  referred  him  to  clcar  grounds  for  inferring  nothing 
from  this  form.  And,  f nrther,  the  form  of  the  earth  is  perf ectly  adapted 
to  Its  functions,  and  those  only  who  imagine  a  différent  antécédent 
form  are  roquired  to  account  for  its  aotnal  form. 

I  hâve  given  Sir  W.  Thomson*  s  "  objections  "  thonghtful  considéra- 
tion— and  eamest,  toc,  witness  the  strong  language  quoted  by  "  A 
Young  Beginner."  There  are  some  cases  in  which  a  spade  should  bo 
called  a  spade.  Yet  I  would  observe  that  the  letter  containing  the  ex- 
pressions referred  to  was  written  undcr  the  influence  of  Professer 
Sylvester's  Pleafor  the  Mathematieiariy  which  had  confused  my  notions 
of  scientific  writing.  But  "  the  mathematician  lives  long  and  lives 
young,"  says  Professer  Sylvester  ;  "  the  wings  of  his  seul  do  not  oarly 
drop  off,  nor  do  its  pores  become  dogged  with  the  earthy  particlea 
blown  from  the  dusty  highways  of  vulgar  life."  Happy  créature  !  ho 
won't  mind  it.  I  remain,  &c., 

St,  Jean  de  Luz,  Mardi  26.  P.  W.  Stuabt  Menteath. 


Sun  Spots  Visible  to  the  Naked  Eté.— Front  H.  Michell 

Whitlet. 

SiB, — ^We  are  at  the  présent  time,  as  is  genorally  known,  passing 
through  a  period  of  maximum  abnndance  of  sun  spots,  and  thore  are 
now  sevend  very  conspiouous  groups  on  the  solar  disk. 

Three  of  the  individnal  spots  of  thèse  groups  are  of  such  large  size 
that  they  were  easily  visible  to  the  naked  eye  on  the  27th  ;  this 
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moming  two  spots  are  plainly  seen,  and  the  third,  whioli  is  deoreas- 
iog  in  sise,  is  jnst  peroeptible.  Sun  spots  of  snoh  a  size  as  to  be 
peroeiyed  by  tbe  naked  eye  harebeen  often  obserred — Sohwabe  stating 
that  wben  they  ezoeed  50  seconds,  they  beoome  visible  to  good  eyes 
withont  the  aid  of  a  télescope,  aod  Mr.  A.  Hersohol  thos  saw  two 
spots  in  NoYember,  1861  ;  but  I  tbink  the  appearance  of  three  spots 
on  the  snn's  disk  at  once  mnst  be  an  erent  of  not  yery  fréquent 
occorrenoe. 

Examined  with  the  télescope  seTon  gronps  of  spots  were  disoerned. 
The  largest  of  thèse,  on  the  26th,  oonsisted  of  a  yery  large  penambra, 
inolosing  two  large  nmbra  and  one  of  smaller  size  ;  a  tongue  of  light 
gradnally  inradod  the  largest  nmbra,  and  bas  now  ont  ofF  a  small 
portion  from  it.  Another  gronp  oonsists  of  a  splash  of  small  spots 
resembling  a  star  oloster,  whilst  another  bas  two  large  spots  leading 
the  way,  with  a  cnryed  train  of  smaller  ones  foUowing,  terminating  in 
a  moderate-sized  spot, — the  whole  gronp  closely  resembling  a  Idte  with 
its  flowing  tail. 

Penartht  TriirOf  Mardi  28.  H.  Michell  Whitlbt. 


SCIENTIFIC  SOCIETIES. 


Seoretaries  of  Sooieties  will  oblim  m  by  regnlArly  forwarding  "Abitraota  oi 
Prooeedings  ;  "  and  they  woold  do  mnch  to  enhaaoe  tba  intareat  and  sncoeM 
of  their  meetings  if  they  woold  enab]^  ne  to  pablish  in  anticipation  "  notices 
of  papert  to  be  read."  „____ 

EOYAL  SOCIETY. 

Mabch  24iTH. — This  meeting  was  occnpied  by  tho  foUowing  report  : — 
*'  On  the  Madreporaria  dredged  np  in  the  Expédition  of  H.M.S.  l'or- 
cupine,**  by  F.  Martin  Dnncan,  M.B.  Lond.,  F.B.S.,  Sec.  Geol.  Soc, 
Prof  essor  of  Qeology  in  King's  Collège,  London. — Professer  Wy  ville 
Thomson,  Dr.  Carpenter,  and  Mr.  Gwyn  Jeffreys  bave  placed  the  col- 
lection of  stony  corâls  dredged  np  by  them  in  the  Porcupine  Expédition 
in  my  hands  for  détermination.  They  bave  kindly  afforded  me  ail  the 
information  I  reqaired  conoerning  the  localities,  depth,  and  tempera- 
ture  in  which  the  spécimens  wero  fonnd. 

My  report  bas  been  rendered  rather  moro  elaborate  than  I  had 
intended  in  conséquence  of  the  great  considération  of  Professer  A. 
Agassiz  and  Connt  de  Pourtales  in  forwarding  me  their  reports*  and 
spécimens  relating  to  the  deep-sea  dredging  off  Florida  and  the 
Harana. 

They  bave  enabled  me  to  offer  a  comparison  between  the  British 
and  American  speoies,  which  I  did  not  hope  to  bave  done  before  the 
publication  of  the  species  noticed,  but  not  described,  in  this  report. 

Contents. 

I.  List  of  the  8i>eoies,  localities,  depths,  températures. 
II.  Critical  notice  of  the  species. 
III.  Spécial  and  gênerai  conclusions. 

I.  Twolye  species  of  Madreporaria  were  dredged  up,  and  the  majority 
came  from  midway  botween  Cape  Wrath  and  the  Faroe  Islands. 
Others  were  found  off  the  west  coast  of  Ireland.  Many  varieties  of 
the  species  were  also  obtained,  and  some  forms  which  hitherto  baye 
been  considered  specifically  distinct  from  others,  but  which  now  cease 
to  bo  BO.' 

II.  List  of  speoies  known  only  on  the  area  dredged,  or  in  the  neigh- 

bouring  seas. 

1.  Amphihelia  Âtlaniica,  nobis. 

2.  AmphiheUa  oiniaixi,  nobis. 

3.  Allôpora  ocitUna,  Ehrenberg. 

List  of  speoies  common  to  the  area  and  to  the  Florida  and  Havana 

deep-sea  faunas  only. 

1.  BalanophylUa  socialiSf  Pourtales,  sp. 

2.  Âmphihelia  profunda^  Pourtales,  sp. 

3.  Pliohothmis  symmctriciLs^  Pourtales,  sp. 

Thèse  forms  are  not  known  in  the  West-Indian  Cainozoio  fauna,  and 
they  baye  not  been  disoovered  in  any  European  deposits. 

Lopohelia  proliféra  (var.  affinis)  is  common  to  the  British  and 
Florida  deep-sea  faunas  ;  but  it  is  found  fossil  in  the  Sidlian  Tertiaries, 
being  moreoyer  a  member  of  the  Mediterranean  récent  fauna. 

List  of  species  common  to  the  area  and  to  the  Mediterranean  Sea. 

1.  CaryophylUa  harcaliSf  Fleming. 

2.  Amphiohelia  oculatay  Danyers,  sp. 

3.  Lophohelia  proliféra. 


1  "Contributions  to  the  Fauna  of  the  Oalf-etream  at  great  deptba,"  by  L.  F.  de 
Pouptaloe,  Itt  and  2nd  Berie8,18(iS.  BuU.  2£uê.  Comp,  Zool.,  Harrard  CoUege, 
Cambridge,  Mass.,  IToa.  6  and  7. 

*  One  ipedmen  came  from  the  XdgUning  Expédition.  It  mnat  be  reraembered 
tbat  ail  the  deep  lea-corals  known  to  British  natoralists  were  not  dredged  op.  The 
Styloêfer  rotta,  for  instance,  was  not  amongst  the  collection. 


List  of  speoies  found  on  the  area  dredged  and  as  fossil  elsewhere. 

1.  Caryophyllia  horeaîis,  Fleming.    Sioilian,  Miocène  and  Pliocène. 

2.  Ceratoeyathus  ortiatus,  Segnensa.  Sioilian,  Miocène  and  Pliooene. 

3.  Flahellum  Sarsii,  San,  sp.    Sioilian,  Calabrian — ^Miocène  and 
Pliocène. 

4.  Lophohelia  proliférât  Pallas,  sp.    Sioilian,  Miooene  and  Pliocène. 

5.  AmphiheUa  mioccnic^,  Seguenza.     Sioilian,  Miooene  and  Plio- 
oene. 

The  deep-sea  ooral  fauna  of  the  area  dredged  in  the  Porcupine  and 
Lightning  expéditions  is  therefore  oomposed  of — 

5  species  which  haye  lasted  since  the  early  Cainozoio  period. 
1  Mediterranean  speoies  not  known  in  Cainosoio  deposits. 
3  speoies  of  the  deep-sea  fauna  of  Florida  and  Hayana. 
3  indigenouB  species. 

12 

Two  of  the  fossil  speoies  are  represented  in  the  reocnt  Mediterra- 
nean fauna. 

If  the  speoies  which  I  haye  absorbed  into  others  (in  conséquence  of 
the  light  thrown  opon  the  amonnt  of  yariation  in  the  deep-sea  oorals) 
were  counted,  the  fossil  forms  would  be  in  idl  8. 

The  greatest  depth  from  which  Madreporaria  were  dredged  was  705 
fathoms,  and  the  lowest  température  of  the  water  in  which  they  Hred 
was  29-9'. 

[Dr.  I>unoan  then  gaye  a  long  detailed  aocount  of  the  seyeral 
species,  and  their  conditions  of  life.] 


Owing  to  the  great  length  of  Dr.  Davies's  paper,  which  threatens 
to  oxtinguish  our  reports  of  Sooieties,  we  propose  to  publish  it  in 
parts,  as  a  supplément  to  eaoh  week's  report. 

"  On  the  Law  which  régulâtes  the  Belatiye  Magnitude  of  the  Areas 
of  the  Four  Orifices  oF  the  Heart,"  by  Herbert  Dayies,  M.D.  Cantab., 
F.R.C.P  ;  communicated  by  W.  H.  Flower,  F.B.S. — I  propose  in 
this  communication  to  inquire  whether  any  law  oan  be  discoyered 
which  détermines  the  relatiye  magnitude  of  the  areas  of  the  triouspid, 
pulmonic,  mitral,  and  aortio  orifices — the  four  principal  openings  in 
the  heart. 

Although  to  ordinary  obseryation  thèse  orifices  appear  to  exhibit  no 
mutual  relationship  of  size,  there  can  be  no  doubt  that  an  instrument 
BO  aocurate  in  the  adaptation  of  its  yalyular  apparatus,  and  so  exact 
in  the  working  of  its  différent  parts,  must  reyeal  on  close  examination 
the  existence  of  law  s,  which  not  only  détermine  the  force  required  to  be 
impressed  upon  the  blood  trayersing  its  chambers,  but  also  the  relative 
sizes  of  thèse  apertures  to  one  another. 

The  faots  and  inferences  which  I  shall  adduco  on  this  snbject  will 
tend,  I  beliove,  to  throw  some  light  upon  the  mechanism  of  the  heart 
in  its  healthy  state,  and  will  explain  also  some  points  of  practical 
interest  in  the  pathology  of  that  organ. 

To  M.  Bizot  in  France,  and  Drs.  Peacock  and  Beid  in  this  conntry, 
are  we  mainly  indebted  for  the  most  careful  and  trustworthy  measure- 
ments  of  the  oircumferences  of  the  orifices.  Their  measurements  haye 
been  recorded  to  the  minuteness  of  the  thousandth  part  of  an  inch, 
and  yet  it  will,  I  belieye,  be  readily  admitted  that  the  résulta  in  tho 
form  giyen  by  thèse  distinguisbed  obseryers  help  us  but  little  in 
obtaining  any  definite  idea  of  the  mutual  relationship  of  the  areas  of 
the  orifices,  and  are  destitute  of  any  x^raotical  yaloe  in  our  study  of 
the  mechanism  of  the  heart  itself . 

Had  the  obseryations  been  pushed  f  orther,  or  rather  had  the  fig^iros 
been  worked  ont  into  some  distinct  and  definite  shape,  thèse  obseryers 
could  not  haye  failed  to  discoyer  an  interesticg  and  important  law 
presiding  oyer  the  areas  of  thèse  orifioes,  and  they  would  thos  hay& 
been  enabled  to  utilize  a  multitude  of  measurements  which  had  been 
obtained  by  considérable  labour  and  patient  researoh. 

Takiug  the  measurements  given  by  Dr.  Peacock  in  the  Croonian  Lec- 
tures for  1865,  we  find  the  mean  oircumferences  of  tho  fcnr  orifices, 
expressed  in  English  inches,  to  be  as  follows  : — 

Maies.  Females. 

Triouspid    4-74  4-682 

Pulmonic     3-652  3'4G3 

Mitral 4  3-996 

Aortic 3-14  3019 

I  will  now  place  thèse  yaluable  faots  into  another  shape  by  calcula- 
ting  from  thèse  measurements  of  circumferenee  the  areas  of  the 
respeotiye  openings. 

The  oircumference  of  a  circular  opening  being  known,  its  radins  ia- 
determined  from  the  formula 

oircumference  »  2tv, 

where  tt-»  3*  141 6  ;  and  the  radius  being  thus  determined,  the  area  of 
the  opening  is  calculated  from  the  formula 

area«»7r7'. 
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The  mean  aroas  of  the  f oar  orifioea  thna  obtained  are  fonnd  to  be 
as  foUowB  : — 

HalM.  Femtl  s. 

Tricnspid 1*78  aq.  in.  1-6  sq.  in. 

Pnlmonio 1  '97 

Mitral 1-27  1-27 

Aortio  -78  -67 

Or,  for  facilitj  of  reoollection,  we  may  oonsider  the  respectiye  mean 
areas  in  the  maie  to  be  : — 

Trionspid    IJsq.  in. 

Pnlmonio 1 

Mitral lj[ 

Aortic i 

whenœ  it  is  obvions  that  the  apertnres  differ  very  oonsiderably  in  area 
f rom  eaoh  other,  the  trionspid  hibring  the  largest  area,  its  orifice  being 
more  than  double  the  sise  of  the  aortio  opening. 

Irregnlar,  however,  as  thèse  areas  may  appear  to  be  in  magnitado 
with  respect  to  each  other,  we  shall  find,  on  pnshing  onr  observations 
fnrther,  that  there  is  a  distinct  and  constant  law  presiding  over  them, 
and  this  law  is  discorered  whon  we  compare  the  ratios  of  the  areas  of 
corresponding  orifices.    Thns, 

Area  of  tricnspid    1*78 
Area  of  mitral    "1:27"*^"*°*"^^' 

Area  of  pnlmonic       1 
"Areaofaortîr°"^=^"3  °*"''  ' 

or,  in  pther  words,  the  area  of  the  tricnspid  appears  from  thèse  cal- 
oolations  to  bear  nearly  the  same  relation  to  the  area  of  the  mitral 
whioh  the  area  of  the  pnlmonic  does  to  that  of  the  aortic  orifice,  t.c, 
were  the  trionspid,  for  example,  twice  the  sise  of  the  mitral  orifice  in 
area,  the  pnlmonio  woold  be  twice  the  size  of  the  aortic  orifice  in 
area,  the  two  ratios  differing  from  each  other  only  by  one-tenth. 

Again,  if  we  adopt  Dr.  Beid's  measnrements  of  the  oironmference  of 
the  healthy  cardiao  orifices  (thèse  measnrements  being  given  in  Dr. 
Peaoook's  work),  we  shall  find  this  law  to  be  more  conclnsively  proved. 

Aooording  to  Dr.  Beid  the  measnrements  of  the  oiroumforences  are 

as  foUows  : — 

Mala.  Female. 

Tricnspid    6'3  in.  4-9in. 

Pnlmonio    3*7  3*5 

Mitral 46  4-2 

Aortio 3-2  3 

from  whioh  data  we  find  the  areas  to  be  :^ 

Tricnspid  2'24Bq.  in.  l'9  sq.  in 

Pnlmonic  l'Ol  1 

Mitral    17  14 

Aortio    -8  -71 

And  if  we  make  the  same  comparison  of  areas  as  we  did  in  Dr. 
Pe«oook*8  measnrements,  we  find  : — 

3falc8, 
Area  of  trionspid     2'24 

JL — Bs a=l*31 

Area  of  mitral       1*7 
Area  of  pulmonio     1*01 

Area  of  aortic         '8   " 
Différence  of  the  ratios  »  '05 

Females, 

Area  of  tricnspid      1*9  ^i.on 
Area  of  mitâral        l'4 

Area  of  pnlmonio      ^'^«1.40 

Area  of  aortio  '71     

Différence  of  the  ratios  »  *04 

It  la  well  known  that  no  measnrements  oan  be  taken  of  snoh 
orifioea  as  thoee  of  the  heart  without  liability  to  error  ooonrring  from 
the  rarying  elasticity  of  the  circnmferences  of  the  openings  ;  bnt  no 
one  oan  obaerve  the  dose  identity  of  the  respective  ratios  withont 
oondading  that  the  ratios  are  really  identioal,  and  that  the  small 
diffeienoea  in  the  oalonlated  résulte  dépend  entirely  npon  the  im- 
posaibility  of  obtaining  absolntely  oorreot  measnrements  of  the  boon* 
daries  of  snch  openings.  It  is  olear,  therefore,  that  in  whatever 
proportion  the  trionspid  is  larger  than  the  mitral,  in  exaotly  the  same 
proportion  is  the  pnlmonio  larger  in  area  than  the  aortio  orifice.  This 
mie  applies,  of  oonrse,  to  tho  hnman  heart  only  in  its  healthy  state  ; 
bnt  I  shall  show  that  its  application  is  of  practical  vaine  when  we 
consider  the  organ  in  its  diseased  state. 

I  shall  now  proceed  to  prove  that  the  law  which  I  hâve  deduced 
from  independent  observations  made  in  the  healthy  hnman  heart  is  of 
far  wider  applioation,  for  I  hâve  fonnd  by  my  own  measurements  that 
a  oompaxison  of  the  areas  of  the  same  orifices  in  animais  reveala  the 
aameresnlt. 


The  foUowing  are  the  faots  at  which  I  hâve  arrived  by  careful  and 
repeated  measnrements  of  the  cardiao  apertnres  in  différent  animais. 

The  measnrements  are  individnal,  and  not  mean,  and  therefore  less 
liable  to  error. 

Horse, 

Ciroamferenca.  Area. 

Tricnspid   9*25  in.  6'8sq.  in. 

Pnlmonic    65  3'6 

Mitral    82  53 

Aortic     5'9  2'8 

Tricnspid _^  68  _i.283 

Mitral    *"  5'3 
Pnlmonio  _  3*6 
Aortio    ^"2¥"'^'^^^ 
Différence  of  the  ratios  »   '002 


Donkey. 

Circamfer»nce. 

Trionspid   6*2  in. 

Pnlmonic    4'1 

Mitral     5'5 

Aortio     3-7 

Tricnspid     3  06 

-     ^—  » =  1'27 

Mitral        2*40     ^  ^^ 

Pnlmonio     1*34 

'Âôrtîo    "rôg*"^'^^ 

Différence  of  the  ratios  »  '04 

(Hrcnnifercnee. 

Trionspid   7'5  in. 

Pnlmonic    4'8 

Mitral    66 

Aortic     4-2 

Trionspid     4*48 
Mitral       347^'^'' 

Pnlmonio     ]-83 

Aortic       1-40     

Différence  of  the  ratios  »  '01 

Cal/' 
Circumfereiice. 

Tricnspid    5     in. 

Pnlmonic    3*2 

Mitral     43 

AorUc 2-7 

Tricnspid     2 

Mitral        l'47~^^'' 
Pnlmonic        81 

Aortio         '58    

Différence  of  tho  ratios  »    '04 

8hccp, 
Cireainferenoe. 

Tricnspid   37  in. 

Pnlmonic   2*5 

Mitral    3-2 

Aortic    21 

Tricnspid     109 
Mitral         '81"^'^* 

Pnlmonic  ^J49^ 
Aortic         -35^^*^ 
Différence  of  tho  ratios  —   'OC 

Shccp. 
Circttmference. 

Trionspid 425  in. 

Pnlmonic 2*70 

Mitral  3-70 

Aortic  2  30 

Tricnspid     1-435 

Mitral       1090"^^^*' 
Pulmonio        '58 
Aortic  ^  =  ^^^^ 

Différence  of  tho  ratios  »  '064 


Ares. 
306 sq.  in. 
1-34 
2-40 
109 


Area. 
4'48  sq.  in. 
1-83 
3-47 
1-40 


Area. 
2       sq.  in. 

•81 
1-47 

•58 


Area. 
1*09  sq.  in. 
•49 
•81 
•35 


Area. 
1*435  sq.  in. 

•580 
1090 

•420 
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Pig, 

Gircnmferenoe.  Area. 

TriouBpid    3-95  in.  1-24  sq.  in. 

Pulmonio    2*55  "51 

Mitral 3*50  '97 

Aortic 2-25  '40 

Tricuspid     1*24    ,  ^^^ 

^—  « =sl'278 

Mitral  -97^  "^'^ 

Pulmonio       '51 

.      ..     "— 77^  =  1275 
Aortio  '40    

Differenoo  of  the  ratios  »  '003 

Pig. 

Circamference.  Arna. 

Tricuspid    3-6  in.  1-03  sq.  in. 

Pulmonio    25  '49 

Mitral    32  -81 

Aortio     2-1  -38 

Tricuspid     103 

C3  ■■  1  .o'7 

Mitral  •81"^'^' 

Pulmonio       *49 

Aortio  '38     

Differonco  of  the  ratios  a  '02 

Dog. 

Circamferenoe.  Area. 

Tricuspid 365  in.  1*07  sq.  in. 

Pulmonio 1*9  '287 

Mitral  8*15  -79 

Aortio  1-0  -204 

Tricuspid  _  1-07 

Mitral         •79°"^*^^ 
Pulmonio  _    '287 

Àôirtio         ^204'*^''*^ 

Di£ferenco  of  tho  ratios  »  '04 

Dog, 

Circnmferenoe.  Area. 

Tricuspid 2*9  in.  '69  sq.  in. 

Pulmonio l'6  '204 

Mitral  25  -49 

Aortic  1-4  -156 

Tricuspid       '69 

'Mitïi"*'^''^'^^ 

Pulmonio     '204 

Aortio       '156       ^^ 

Différence  of  the  ratios  »  '09 

From  thèse  facts  we  may  fairly  conolude  that  in  the  healthy  human 
heart,  and  most  probably  in  the  hearts  of  most  animais,  the  areas  of 
the  four  apertures  bear  an  exact  mathematical  relationship  to  each 
other,  and  consequently  that  if  the  areas  of  any  three  of  the  openings 
be  known,  the  area  of  the  fourth  orifice  can  be  correctly  calculated. 

I  need  scarcely  dweU  upon  the  imi>ortance  of  a  knowledge  of  this 
law  in  estimating  the  amount  of  contraction  or  dilatation  of  orifice 
which  a  morbid  spécimen  may  présent.  I  will,  however,  now  show 
from  my  own  measurements  how  this  law  was  applied,  and  howclosely 
the  observed  and  calculated  results  agreed  in  the  case  of  a  strong 
healthy  man  who  died  in  the  London  Hospital  from  the  effects  of  a 
fractured  spine.  The  heart  was  perf eotly  healthy.  I  caref ully  meàsured 
the  pulmonio,  mitral,  and  aortic  orifices,  calculated  the  area  of  the 
tricuspid,  and  then  meàsured  its  circnmferenoe.  Having  worked  ont 
its  area,  I  was  able  to  observe  what  differenoo  existed  between  the 
resuit  of  actual  measnrement  and  the  resuit  derived  from  *^  the  law  of 
the  orifices  **  whioh  I  had  discoyered. 

Human  Heart, 

X^ironmference.  Area. 

Pulmonio 3*55  in.  l'OOSsq.in. 

Mitral 420  1-405 

Aortic 810  '766 

Now,  by  the  law  of  the  orifices, 

Area  of  tricuspid    Area  of  pulmonio 

Area  of  mitral  **    Area  of  aortic 

1*003 
Area  of  tricuspid «1 '405  x TTotô^I'^^^. 


By  measnrement, — 

Cireomferenoe.  Area. 

Tricuspid- 5-1  in.  2070  sq.  in. 

Area  of  tricuspid  by  measnrement  «2*070  sq.  in. 
Area  of  tricuspid  by  caloulation     «1-972 


Différence  between  calculated  and 


observed  results 


•098 


The  calculated  and  observed  resuite  differ  so  littlo  from  each  other* 
that  this  case  evidently  strongly  corroborâtes  the  correotness  of  the  law 
which  I  believe  régulâtes  the  relative  magnitude  of  the  areas  of  the 
four  oardiao  openings. 

If,  moreover,  we  scrutlnize  the  measurements,  we  shall  observe  an 
eqnally  inportant  faot,  that  the  ratio  of  the  areas  of  any  two  corre- 
spondlng  orifices  is  almost  constant  in  the  same,  and,  I  may  almost  add 
in  àll  animais,  man  included. 

Thus  the  area  of  the  tricuspid  is  nearly  1*3  times  the  area  of  tho 
mitral  orifice,  and  the  area  of  the  pulmonio  of  course  beors  the  same 
proportion  to  that  of  the  aortio  opening.  By  measuring,  therefore, 
the  two  orifices  of  the  right  (supposed  healthy),  we  are  enabled  by  this 
law  to  deduoe  approximatively  the  magnitude  of  the  areas  of  thoae  of 
the  left  heart  and  vice  versa,  One  healthy  orifice  being  known,  the 
area  of  the  corresponding  opening  in  the  other  side  of  the  heart  can 
be  approximately  calculated  ;  and  should  the  latter  bo  diseased,  its 
déviation  from  the  normal  area  can  be  determined,  and  the  amonnt  of 
abnormal  contraction  or  dilatation  fairly  estimated. 

(To  hc  continued.) 
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Mabch  23rd. — Warîngton  W.  Smyth,  Esq.,  M. A.,  F.ILS.,  vice-prosî- 
dent,  in  the  chair.  Frederick  Antony  Potter,  Esq.,  B.Sc,  A^ssoc.  Boyal 
School  of  Mines,  Cromford,  Derbyshire,  was  eleoted  a  fellow  of  tho 
sodety.    The  foÛowing  communications  were  read  :«- 

Professer  Huxley  communicated  a  letter  reoeived  by  him  from  Dr. 
Emannel  Bunzel,  of  Yienna,  giving  a  short  aocount,  illustrated  with 
figures,  of  the  posterior  i>ortion  of  a  skull  obtained  by  Professor  Suess 
from  a  coal-mine  of  Upper  Cretaceous  (Gosau)  âge.  Dr.  Buneel 
stated  that  at  the  first  glanoe  this  skull  appeared  to  possess  Beptilian 
characters,  but  that  the  convexity  of  the  occiput,  and  its  gentle  passage 
into  the  roof  of  the  skull,  the  présence  of  a  transverse  ridge  in  the 
occipital  région,  the  absence  of  sutures,  the  globular  form  of  the  con- 
dyle,  and  some  other  peouliarities,  prevent  Ôie  animal  to  whioh  this 
skull  belonged  from  being  referred  to  any  known  order  of  Beptiles. 
The  author  compared  this  fragment  of  a  skull  with  that  of  a  bird,  and 
suggested  the  establishment  of  a  new  order  of  f ossil  reptiles  (Omitho- 
oephala),  olosely  related  to  Prof.  Huxley's  Omithosoelida.  He  proposed 
to  refer  his  f  ossil  to  a  new  genus,  whioh  he  named  Struthhiosaurus. 

"  On  the  Discovery  of  Organic  Bemains  in  the  Caribean  Séries  of 
Trinidad,"  by  B.  J.  Lechmere  Guppy,  Esq.,  F.L.S.,  F.G.S.— The 
author  desoribed  the  rocks  of  the  "  Caribean  Group  "  as  consisting  of 
gneiss,  gneissose,  talcose,  and  mioaceous  slates,  and  orystalline  and 
compact  Hmestones,  and  remarked  upon  the  probable  distribution  of 
rocks  of  the  same  séries  on  the  continent  of  South  America.  In 
Trinidad  the  uppermost  member  of  the  séries  is  a  compact  dark  blao 
limestone,  which  contains  obscure,  but  very  abundant  fossils  ;  in  the 
subjacent  clay-slates  and  quartz  rocks  caloareous  strings  and  bands 
containing  more  distinct  traces  of  organisms  occur.  The  author  be- 
lieved  that  he  had  detected  an  Eozoon  (whioh  he  called  E,  cariheum), 
a  Favosites  (named  F.  fencstralis),  a  coral,  and  fragments  of  Eohino- 
derms.  He  considered  it  probable  that  the  Caribean  séries  was  pre- 
Silurian. 

Discussion, — Dr.  Carpenter,  from  the  slight  examination  he  had 
been  able  to  make  of  the  fossils,  was  nnwilling  to  speak  deddedly  about 
them.  There  was,  however,  no  doubt  of  numerous  organic  remains 
oocurring  in  the  rocks,  and  among  them  serpuline  shells  and  Echine- 
derms.  As  to  the  supposed  Eozoon,  he  had  not  been  able  to  rocognize 
any  of  the  charaoteristics  of  that  fossil  ;  and  by  treating  the  Trinidad 
spécimens  with  acid,  he  f ound  no  traces  of  structure  left,  and  yet  there 
had  not  been  sufficient  metamorphism  to  destroy  other  organisms.  In 
some  dredgings  from  the  ^gean  Sea  he  had  found  fragments  of  Eohino- 
derms  and  other  organisme,  in  whioh  a  silioeous  deposit  had  replaced 
the  original  sarcode  in  the  same  manner  as  had  oocurred  in  the  Canadian 
Eozoon,  thus  proving  the  possibility  of  this  form  of  substitution,  which 
had  been  warmly  contested. 

Mr.  Tate  offered  some  suggestions  as  to  the  âge  of  thèse  beds,  which 
were  oertainly  older  than  Neooomian.  The  Oalifomian  gold-bearing 
beds  appear  to  be  Jurassic.  Similar  beds  oocurred  in  New  Mezioo, 
Guatemala,  and  were  observed  by  him  in  Nicaragua  and  Costa  Bioa. 
Thèse  présent  lithological  and  mineralogioal  aflinities  io  the  Venesuelan 
and  Trinitatian  metamorphic  séries,  and  were  conjeotured  to  bo  of  the 
same  âge. 

"On  the  Palœontology  of  the  Jnnotion-beds  of  the  Lower  and 
Middle  lias  in  Glouoestershire,"  by  Balph  Tate,  Esq.,  A.L.S.,  F.G.S. 
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— The  objeot  of  this  paper  was  to  show  that  the  attaohment  of  the 
zone  of  Ammonites  raricostatua  to  the  Lower  loas  and  that  of  A, 
Janieêoni  to  the  Middle  Lias  harmonises  with  the  distribation  of  the 
organio  remaine  :  50  speoieB  were  catalogaed  from  the  united  zones  of 

A,  oxynotua  and  A,  raricostatuSf  8  of  whioh  pass  np  into  the  Middle 
lias,  whilst  13  oooor  in  the  lower  horizons;  115  species  were  enn- 
merated  as  oeonrring  in  the  sone  of  Ammonites  Jarnssoni,  60  of  whioh 
pass  to  higher  zones,  whilst  11  made  their  first  appeanaoe  in  the 
Lower  lôas  ;  the  nnmber  of  speoies  oommon  to  the  contigaous  zones 
being  14. 

The  anthor  inferred  that,  as  the  conditions  of  depth  and  deposit 
of  the  opper  part  of  thé'  Lower  Lias  are  repeated  in  the  lower  part  of 
the  Middle  lias,  aooompanied  by  a  total  change  in  the  fanna,  a  break 
in  tho  stratigraphioal  snooesaion  existed  between  the  Lower  and  Middle 
lias.  This  view  is  sapported  by  the  faot  of  the  nnmerioal  deorease  of 
speoies  in  paasing  np  throngh  tiie  seyeral  stages  of  the  Lower  Lias, 
and  that  of  the  introdnotion  of  many  new  generio  types  with  the  zone 
of  Ammonites  Jamesoni,    Many  new  speoies  were  desoribed. 

Discussion, — Prof.  Boyd  Dawkins  had  attempted  to  test  thèse  Liassio 
zones  as  a  means  of  classification  of  the  rocks  in  Somersetshire,  and 
the  resolt  had  been  that  he  had  been  nnable  to  aocept  them  as  fizing 
hard  and  fast  Unes  of  démarcation,  for  he  had  f oand  three  of  the  dis- 
tinotive  Ammonites  together  in  one  bed.  On  onr  présent  shores  the 
change  of  one  form  of  molloscan  life  for  another  seemed  to  take 
place  in  limited  areas,  and  to  be  dépendent  on  some  slight  variation  of 
physical  conditions  rather  than  on  any  great  change.  He  had  not  been 
able  to  trace  any  stratigraphioal  nnconformity  between  the  Middle 
and  Lower  Lias  in  many  parts  of  England,  whateyer  might  be  the  case 
in  Gloncestershire. 

Mr.  Tate,  in  reply,  gave  an  aooonnt  of  the  maaner  in  which  he  had 
arriTed  at  his  conolasions,  and  ezpreesed  his  assent  to  the  view  that 
Ammonite  zones  were  only  of  vaine  over  limited  areas,  bnt  oonsidered 
that  a  triple  division  in  the  Lower,  and  a  doal  division  in  the  Middle 
Lias,  were  well  established  on  palfoontological  and  lithologioal  fea- 
tores.  The  break  which  he  had  pointed  ont  was  paheontological  rather 
than  stratigraphical,  thongh  the  one  might  be  inferred  from  the  other. 

**  Qeological  Observations  on  the  Waipara  Biver,  New  Zealand," 
by  T.  H.  Cockbnm  Hood,  F.G.S. — In  this  paper  the  anthor  desoribed 
the  gênerai  featnres  of  the  locality  from  which  he  has  obtained  bones 
of  Plesiosanms,  Ichthyosanms,  and  Teleosaorus.  The  bones  were 
not  obtained  in  sitn^  bat  from  large  bonlders  and  blocks  scattered  in 
the  ravines  of  the  Waipara  and  its  tribataries. 

Discussion. — ^Prof .  Boyd  Dawkins  remarked  on  the  présence  of  Cro- 
codiiia  in  New  Zealand  being  proved  by  the  prooelian  vertebra. 

B.  H.  Scott,  Esq.,  F.G.S.,  oommonicated  an  extraot  fromaletter 
addressed  to  him  by  M.  Conmbsfy,  Direotor  of  the  Impérial  Observa- 
tory  of  Constantinople,  oontaining  an  aooonnt  received  from  M.  L. 
Carabello  of  the  reported  f  ail  of  a  large  météorite  near  Monrzonk,  in 
the  dutrict  of  Feszan,  in  lat.  26**  N.,  and  long.  12*"  £.  of  Paris.  It  feU 
on  the  evening  of  the  25th  Deoember  last,  in  the  form  of  a  great  globe 
of  fire,  measnring  nearly  a  mètre  in  diameter  ;  on  tonching  the  earth 
it  throw  oif  strong  sparks  with  a  noise  like  the  report  of  a  pistol,  and 
ezhaled  a  peonliar  odoor.  It  fell  near  a  gronp  of  Arabs,  who  were 
Bo  mnoh  frightoned  by  it  that  they  <*immediately  discharged  their 
C^nns  at  this  incompréhensible  monster." 

The  foUowing  spécimens  were  exhibited  : — Book-speoimens  from  the 
Caribean  Séries  of  Trinidad  ;  exhibited  by  B.  J.  Leohmere  Gnppy, 
Esq.,    F.G.S.    Fossils  from  the  Gloncestershire  Lias;  exhibited  by 

B.  Tate,  Esq.,  F.G.S. 
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Masch  24th.— Dr.  E.  Hamilton,  V.P.,  in  the  chwr.— Mr.  P.  L^ 
Sclater  exhibited  a  oolonred  drawing  received  from  Dr.  Salvadori,  o 
Tarin,  O.M.Z.S.,  of  a  bird  whioh  Dr.  Salvadori  had  proposed  to  describe 
as  a  new  gonns  and  speoies,  bat  which  was  evidently  referable  to  the 
singalar  pigeon  recently  naméd  by  Mr.  Goold  as  Otidipha^s  nohilis, 

Mr.  W.  B.  Togetmeier  exhibited  and  made  remarks  on  a  living  spéci- 
men of  an  Axolotl  {Siredonpisdformis)  which  had  nndergone  the  change 
into  the  Salamandroid  form  reoently  doscribed  by  Professer  Dameril, 
of  Paris. 

A  third  letter  was  read  from  Mr.  W.  H.  Hadson,  O.M.Z.S.,  contain- 
ing  remarks  on  the  omithology  of  the  vidnity  of  Buenos  Ayres. 

Mr.  Osbert  Salvin  read  a  paper  on  the  Birds  of  Yeragoa,  based  on 
large  collections  recently  f ormed  by  Henriqne  Aroe  in  that  coantry, 
and  in  continuation  of  a  former  memoir  on  the  same  snbject.  The 
présent  oommonication  oontained  an  aooonnt  of  214  speoies  not  given 
in  the  former  list,  and  made  altogether  434  speoies  now  known  to 
occor  in  this  limited  district.  Of  thèse  additional  speoies  several  were 
stated  to  be  now  to  science  and  of  great  interest. 

Mr.  P.  L.  Sclater  read  a  notice  of  two  rare  species  of  Phoasants  from 
Upper  Assam  reoently  added  io  the  society's  living  collection.  Thèse 
were  a  Monaol  (Lophophorus  Sclateri),  and  a  Tragopan  (Ceriomis 
Bîythii  both  lately  desoribed  as  new  by  Dr.  Jerdon.  For  thèse  sped- 
mens,  both  of  which  were  in  fine  plumage  and  of  very  remarkable 


beauty,  the  sooiety  was  indebted  to  the  liberality  of  Major  Montagu 
of  the  Bengal  Staff  Corps. 

Mr.  P.  L.  Sclater  read  some  further  notes  on  the  Cuckoos  of  the 
genua  Coooyzus,  in  continuation  of  a  former  paper  on  the  same  subjeot. 

A  oommnnication  was  read  from  Professer  J.  V,  Barbosa  du  Bocage, 
F.M.Z.S.,  oontaining  a  description  of  a  new  speoies  of  Pélican  from 
Angola,  proposed  to  be  called  P.  Sharpii, 

A  oommunioation  was  read  from  Dr.  J.  C.  Cox,  C.M.Z.S.,  giving 
descriptions  of  eight  new  species  of  Shells  from  Australia  and  the 
Solomon  Islands. 

A  communication  was  read  from  Mr.  Jonathan  Couoh,  of  Polperro, 
C.M.Z.S.,  desoribing  a  new  speoies  of  Aplysia,  or  Sea-hûe,  which  had 
recently  oocurred  on  the  ooast  of  ComwiJl,  and  whioh  he  proposed  to 
oall  A,  melanopus» 
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Mabch  17th. — Dr.  A.  W.  Williamson,  F.B.S.,  &c.,  président,  in  the 
chair.  Tho  foUowing  fir^ntlemen  wero  elected  fellows  : — D.  Brown, 
A.  Mairhead,  T.  L.  Paterson,  D.  Penny,  S.  T.  Smith. 

The  first  paper  read  was  "On  Artifioial  Alizarine,"  by  VV.  H. 
Perkin,  F.B.S.— Mr.  Perkin  first  entered  npon  a  long  bat  important 
aocount  of  the  chemicàl  history  of  alizarine  and  its  prodaotioa  artifi- 
oially.  He  then  went  on  to  say  that  artificial  alizarine  is  entiroly 
identical  with  the  colouring  matter  obtained  from  the  madder  root. 
Both  of  the  produota  crystàdlize  in  needles,  which  are  usually  curved, 
especiaUy  when  small.  They  dissolve  in  caustic  alkalies,  forming 
violet  solutions  of  the  same  tint.  When  applied  to  mordanted  fabrics 
they  produce  exactly  the  same  oolours,  bearing  the  treatment  with 
soap  equally.  They  also  possess  precisely  the  same  tinctorial  value. 
Hie  oolours  produoed  on  fabrics  by  the  artificial  alizarine  are  as  fast 
against  light  as  those  of  madder.  Cuprio  acétate  produoes  in  their 
alcoholic  solutions  a  purple  colouration.  Their  alkaline  solutions 
show  identioBkl  absorption  bands  in  the  spectrum.  Both  yield  phthalio 
acid  when  treated  with  hydric  nitrate. 

It  may  be  observed  that  a  solution  of  snlphoxanthraquinonic  acid  in 
alcoholic  potash  has  a  very  similar  spectrum  as  an  analogous  alizarinio 
solution  ;  but  ti^e  spectra  of  the  respective  aqueous  solutions  are  quite 
différent. 

As  a  substitute  for  madder  artificial  alizarine  has  been  objeoted  to, 
on  the  ground  that  pure  alizarine  alone  will  not  produce  the  madder 
oolours,  other  colouring  matters  being  required.  But  Sohunck  says 
that,  af  ter  a  long  course  of  expérimente,  he  has  been  led  to  the  conclu- 
sion, that  the  final  resnlt  of  dyeing  with  madder  is  simply  the  combina- 
tion  of  alizarine  with  the  varions  mordants  employed,  and  he  recom- 
mends  extraction  from  madder  prints  as  the  easiest  method  of  prepar- 
ing  pure  alizarine  on  a  small  scûde.  Mr.  Perkin,  on  experimenting  in 
this  direction,  could  find  nothing  but  alizarine  in  finished  madder 
print.  There  is  a  second  colouring  matter  in  the  madder  root,  the 
purpurine,  but  this  oannot  be  found  in  the  oolour  of  the  prints  ;  if  a 
mère  traoe  of  it  were  présent  it  could  easily  be  deteoted  by  its 
oharaoteristic  spectrum.  It  cannot  be  aflirmed  that  purpurine  never 
exista  on  prints  dyed  with  madder  or  garancin,  but  it  is  certain  that 
the  higher.  the  olass  of  print,  and,  oonseqnenày,  the  more  brilliant 
the  oolours,  the  purer  is  the  alizarine  in  combination  with  the 
mordants. 

Artificial  alizarine  as  sent  to  the  dyer  and  printer  is  not  exaotly 
pure  alizarine,  and  generally  produces,  with  alumina  mordants,  a 
somewhat  redder  shade  than  ma4der.  This  is  due  to  some  impurities, 
whose  nature  is,  as  yet,  not  known.  Schunok  has,  however,  already 
sncceeded  in  obtaining  a  yellow  orystalline  body  from  the  residues  ; 
but  this  yellow  substance  does  not  appear  to  hâve  any  aflinity  for 
mordants,  and  therefore  cannot  be  injurions. 

A  good  deal  has  been  said  about  the  supply  of  anthracene.  It  must 
be  remembered,  however,  that  tar-distillers  hâve  had  as  yet  but  little 
expérience  in  separating  this  substance.  Mr.  Perkin's  investigations 
on  this  matter  hâve  led  him  to  beliove  that  coal-tar  containa  con- 
sidérable qaantities  of  this  hydrocarbon.  No  doubt  the  kind  of  coal 
used  as  well  as  the  température  employed  in  the  gasworks,  infiuenoes 
the  quality  of  the  tar  as  a  source  of  anthracene,  but  npon  thèse 
points  no  definite  information  has  yet  been  obtained. 

Mr.  Perkin  illustrated  his  highly  intereating  lecture  by  exhibiting 
samples  of  fabrios  dyed  and  printed  with  artificial  alizarine,  and  also 
by  projeoting  the  spectra  of  some  alizarine  solutions  on  a  soreen. 

The  foUowing  paper  was  "  On  the  Combinations  of  Carbonic  Add 
with  Ammonia  and  Water,'*  by  Dr.  Divers,  the  reading  of  whioh, 
however,  was,  on  aocount  of  the  advanoed  hour,  poetponed  for  tho 
next  meeting  (to-morrow  evening),  when,  besides  this,  the  foUowing 
papera  will  be  read: — "Deep  Sea  Water,"  by  John  Hunter,  and 
"  Befraotion  Equivalents  of  Aromatic  Hydrocarbons,"  by  Dr.  Glad- 
stone.   

BOYAL  GEOGBAPHICAL  SOCIETY. 

At  the  ordinaiy  evening  meeting  of  this  society,  on  Monday  week, 
Sir  Boderiok  Murchison,  président,  in  the  ohab,  there  was  a  larfo 
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attendance  of  members  and  their  f  rienda  assembled  to  hear  Sir  Charles 
Nicholson's  aoooanl^  of  Forrest's  jonmey  in  the  interior  of  Western 
Australia,  and  on  the  récent  progress  of  Australian  discovery.  The 
expédition  of  Mr.  John  Forrest  was  nndertaken  by  order  of  the  Colo- 
nial Gk>Termpent  of  Swan  Biver,  with  a  yiew  to  ascertain  the  tmth  of 
reporta  that  had  been  reœiyed  of  the  miftder  many  years  ago  of  two 
white  men  far  in  the  interior,  north-east  of  the  settled  parts  of  the 
oolony,  who  it  was  conjectnred  were  a  portion  of  the  missing  Leioh- 
hardt  i>arty.  The  expédition,  aooording  to  Sir  Charles  Nioholson,  was 
exoeedingly  well  managed  throaghont,  the  native,  "  Jimmy  Mnngaro," 
who  originated  the  report,  forming  one  of  the  party.  With  Mr.  For- 
rest were  asaociated  Mr.  (George  Monger  and  Mr.  M.  Hamersley  as 
second  and  third  in  oommand,  and  important  obserrations  were  made 
on  the  gênerai  featnres  and  productions  of  the  coantry.  The  party 
started  from  Newcastle  on  the  19th  of  Âpril,  1869,  and  reached  the 
f orthest  point  yet  attained  to  the  east  on  the  2nd  of  Joly,  in  28°  41'  S. 
lat.,  and  122°  50'  Ë.  long.  The  remains  of  the  snpposed  white  men 
tnmed  ont  to  be  the  bones  of  horses  which  had  strayed  from  an  ont- 
lying  station.  Seyeral  large  sait  lakes  were  discovered,  one,  Lako 
Barlee  (named  after  the  Colonial  Secretary),  being  of  irregalar  form, 
and  more  than  30  miles  in  length.  The  conntry  was  prononnced  to  be 
worthless  for  pastoral  or  agricnltnral  pnrposes.  Sir  Charles  then  pro-  ' 
ceeded  to  notice  the  récent  snrvey  of  the  neighbonrhood  of  Port  > 
Darwin,  in  the  northem  territoiy,  which,  he  said,  had  been  most  inju- 
didonsly  made  oyer  by  the  Impérial  Government  to  South  Australia. 
Port  Darwin  lies  a  little  to  the  west  of  the  Adélaïde  Birer,  on  the  | 
northem  ooast,  opposite  Melville  Island,  and  the  Government  snrveyors 
had  gone  over  abont  a  million  acres  of  what  might  be  considered  \ 
available  land,  àll  the  rest  being  of  little  or  no  value.  The  overland 
jonmey  from  South  Australia  is  found  to  be  quite  impractioable,  and 
Mr.  Goyder,  the  colonial  surveyor,  was  of  opinion  that  the  best  route  i 
to  the  new  settlement  of  Port  Darwin  would  be  that  followed  by  | 
Mr.  Kinlay,  from  northern  Queensland  ;  thus  Sir  Charles  observed,  the 
territory  so  unwisely  àllotted  was  naturally  dépendent  on  Queensland 
and  New  South  Wales.  In  conclusion,  he  alluded  to  the  magnificent 
island  of  New  Guinea  as  really  forming  part  of  Australia,  being  con- 
nected  with  our  settlement  at  Cape  York  by  a  Une  of  small  islands. 
This  was  one  of  the  most  tempting  fields  of  exploration  that  yet 
remained  in  the  world.  Nothing  whatever  was  known  of  the  interior 
except  that  lofty  ranges  of  mountains,  10,000  ft.  to  13,000  ft.  high, 
with  richly-wooded  slopes,  were  in  sight  for  many  days  togother  to 
vessels  coasting  along  the  shores,  and  that  one  large  river  at  least, 
with  an  extensive  delta,  disembogued  on  the  south  coast. 

In  the  discussion  which  followed  the  président  stated  that  he  had 
formerly  endeavoured  to  impress  upon  our  Government  the  necessity 
of  reserving  the  northern  territory  of  Australia  as  an  Impérial  pos- 
session, and  for  stations  for  our  marine. 

Mr.  George  Campbell  mentioned  the  project  of  breeding  horses  in 
Australia  for  export  to  India  from  Port  Darwin,  but  Sir  Charles 
Nioholson  explained  that  the  intention  is  to  transport  the  herds  of 
horses  (bred  in  the  southern  settlements)  overland  to  the  northem 
ports,  and  that  the  route  they  would  f ollow  must  neoessarily  be  via 
the  interior  of  Queensland  ;  the  project  was  perfectly  feasible,  and  the 
horses  well  suited  for  India. 

The  following  new  members  were  elected  : — Lient.  J.  C.  Ardagh, 
B.E.  ;  Somerset  Beaumont,  M.P.  ;  Charles  Clark  ;  John  Douglas  ; 
Lient.  S.  T.  Stratford  Lecky  ;  Capt.  C.  E.  Luard,  B.E.  ;  William 
Martindale  ;  John  Moore  ;  W.  J.  Nowall  ;  Major-Gen.  the  Hon.  C.  D. 
Plunkett;  W.  O.  Stoton  ;  Lient.- Col.  D.  W.  Tupper  ;  and  Thomas 
Wall  Stephens. 

THE  INSTITUTION  OF  CIVIL  ENGINEEBS. 

Mabch  29th. — Charles  B.  Vtgnoles,  Esq.,  F.B.S.,  président,  in  th 
chair.    The  paper  read  was  descriptive  of  **  The  St.  Paneras  Statio 
and  Boof ,  Midland  Bailway,"  by  Mr.  W.  H.  Barlow,  F.B.S.,  M.Inst 
CE.  

BBIGHTON  AND  SUSSEX  NATUBAL  HISTOBY  SOCIETY. 

Mabch  IOth. — ^The  président,  Mr.  T.  H.  Hennah,  in  the  chair.  A 
spécial  meeting  to  receive  from  the  committee  a  report  on  the  advisa- 
bility  of  forming  a  Mioroscopical  Section,  a  summary  of  which  is  ap- 
pended  : — 

It  having  been  suggestod  that  the  usef  ulness  of  the  Brighton  and 
Sussex  Natural  History  Society  would  be  much  extended  if  inoreased 
f acilities  conld  be  afforded  to  its  members  for  microscopical  study,  the 
committee  recommended  that  as  microscopical  examination  and  the 
use  of  the  microscope  were  almost  indispensable  to  the  pursuit  of 
knowledgo  in  natural  history,  it  appeared  to  be  advisable  to  form  a 
section  of  the  society,  to  be  called  the  *' Microscopical  Section," 
which  should  provide  for  the  study  of  subjects  connected  with  the  use 
of  tho  microscope,  and  for  the  more  fréquent  intercourse  of  such 
members  of  the  society  as  were  interested  in  microscopical  study; 
that  thèse  objecte  conld  be  attained  by  monthly  meetings  of  the  sec- 


tion, when  papers  on  strictly  microscopical  subjects  conld  be  read, 
such  reading  to  be  restricted  to  twenty  minutes,  so  that  time  might  be 
afforded  for  the  examination  of  objecte  and  for  the  compariaon  of 
observations  ;  by  the  formation  of  a  cabinet,  to  which  members  be 
invited  to  oontribute  slides,  particnlarly  of  such  objecte  as  tended  bo 
illustrate  the  natural  history  of  Sussex  (members  to  hâve  spécimens 
from  the  cabinet  for  home  examination),  and  by  the  encouiaging  of  the 
exchange  of  slides  among  the  members.  The  section  to  oonsist  of  ail 
members  of  the  society  who  signify  their  wish  to  the  seoretaries  to 
join  the  section.  The  govemment  to  be  under  the  présent  officers  of 
the  society  until  the  annual  meeting  in  Se^tember,  when  the  com- 
mittee shiJl  suggest  mies  for  its  future  govemment  ;  the  meetings  to 
be  held  on  the  fourth  Thursday  in  each  month  at  eight  o'dook,  when 
the  chair  shàll  be  taken  by  the  président,  or,  in  his  absenoe,  by  a 
member  of  the  committee.  After  the  transaction  of  the  ordinary  and 
spécial  business  of  the  evening,  the  meeting  shall  résolve  itself  into  a 
conversazione  at  which  slides  illustrative  of  the  subject  of  the 
meeting  shall  hâve  precedence  of  other  objecta  of  interest  and 
novelty.  Before  separating  the  subject  for  the  next  meeting  shall  be 
announced. 

On  the  motion  of  Mr.  Hazlewood,  seconded  by  Mr.  Wonfor,  it  was 
resolved  "  that  the  report  of  the  committee  be  received,  approved, 
entered  on  the  minutes,  and  acted  upon,"  the  effect  of  which  is  to 
establish  a  microscopical  section,  and  to  make  the  meetings  of  the 
society  twice  instead  of  once  a  month,  one  for  the  gênerai,  and  the  other 
for  microscopical  subjects  in  relation  to  natural  history. 

The  meeting  then  became  gênerai,  when  a  paper  by  Mr.  Cllfton 
Ward,  F.G.S.,  "  A  Sketch  of  the  Geological  History  of  England,  so 
far  as  it  is  at  présent  known,"  was  read  by  Mr.  Wonfor,  hon.  sec.,  in 
which,  from  the  earliest  dawn  of  the  Cambrian  period,  to  the  présent 
day,  the  changes  produoed  by  dépression,  déposition,  élévation, 
denudation,  &c.,  together  with  an  acoount  of  the  varions  animal  and 
vegetable  types  of  the  différent  période,  were  graphically  described, 
and  the  amount  of  land  above  water  in  England  at  the  différent 
période  was  represented  by  a  séries  of  15  charte. 

It  was  announced  that  the  BryologicaX  Flora  of  the  County  oj 
Sussex  would  soon  be  ready  for  distribution,  the  society  having 
determined  to  pnblish  it  at  once,  instead  of  waiting  until  the  issue  of 
the  annual  report  in  September. 


BOSTON  (U.  S.)  NATUBAL  HISTOBY  SOCIETY. 

Mabch  16th. — ^In  conséquence  of  a  violent  storm  there  was  no 
quorum,  and  a  somewhat  informai  meeting  was  held,  Mr.  W.  T. 
Brigham  in  the  chair.  The  secretary  read  a  paper  presented  by  Mr. 
F.  W.  Putnam,  of  Salem,  entitied  "  Note  on  the  Occurrence  on  the 
Atlantic  Coast  of  America  of  two  Speoies  of  Hemiramphi,  heretofore 
known  only  from  the  South  Pacific  and  Indian  Océans." 

Mr.  Putnam  referred  to  the  five  forme  of  Hemiramphus  described 
by  Dr.  Gûnther  in  his  valuable  Catalogue  of  the  Fislies  of  the  British 
Muséum,  and  said  that  while  agreeing  with  Dr.  Gûnther  tiiat  the  teotli 
are  toc  rudimentary  to  warrant  the  establishment  of  gênera  based  on 
them  alone,  yet  he  thought  the  characters  afforded  by  the  head,  body, 
and  fins,  were  sufficient  to  establish  thèse  groupe  as  generic;  certainly 
there  could  be  no  question  as  to  the  group  under  considération. 

Yalenciennes  has  described  two  species  of  Hemiramphus  with  very 
long  jaws,  long  bodies,  and  long  pectoral  fins, — one  from  the  Bay  of 
Bengal,  figured  in  the  illustrated  édition  of  Règne  AnimaZ,  which  he 
called  H.  lon^irostris,  on  acoount  of  its  very  long  jaw  ;  and  another, 
with  a  stiU  longer  jaw,  from  De  Peysters  Island  (South  Pacific),  in 
the  Hist,  Nat.  Poiss.,  as  H,  macrorhynchus. 

In  1859  Gill  founded  the  genus  Èuleptorhamphus,  a  Hemiramphus 
with  tricnspid  teeth  in  the  lower  jaw,  and  described  E.  Brevoortiit  a 
species  dosely  allied  to  H,  macrorhyn^hiLS  and  H,  longirostris,  and,  on 
aocount  of  the  teeth,  considered  it  not  only  a  distinct  species,  but  the 
type  of  a  new  genus. 

In  September,  1869,  Mr.  Putnam  received  from  Mr.  Francis  Gardner 
a  fish,  caught  at  Nantucket,  Mass.,  which  appeared  to  him  to  be  the 
same^as  H,  longirostris  of  Yalenciexmes.  On  looking  over  the  collec- 
tion of  the  Academy  at  Salem,  he  found  two  others,  one  from  Cayenno, 
Guiana  ;  and  the  other,  presented  70  years  ago  by  Capt.  J.  Cheever, 
from  some  locality  unlmown,  both  of  which  he  considered  to  be  tho 
same  as  H.  macrorhynchus,  Yal.  In  the  muséum  of  the  Boston  Society 
of  Natural  History  he  had  found  four  spécimens,  locality  unknown, 
which  were  nnquestionably  the  same  as  the  one  from  Nantucket.  In 
the  muséum  of  comparative  zoology  at  Cambridge,  he  found  three 
spécimens  from  Hawaii,  which  he  was  satisfied  were  the  same  as  the 
Nantucket  spécimen. 

Mr.  Putnam  did  not  consider  the  charactcr  of  tricnspid  teeth  in  E. 
Brevoortii  as  of  much  importance,  as  one  of  the  three  spécimens  in  the 
Cambridge  Muséum  had  tricuspid  teeth  in  the  lower  jaw,  while  the 
others  had  simply  conical  teeth.  In  one  of  the  spécimens  from  tho 
muséum  of  the  Boston  Society,  the  back  teeth  were  tricuspid,  while 
the  front  ones  were  simple.    He  had  not  been  ablo  to  deteot  tricnspid 
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teeth  in  the  two  spécimens  wbioh  he  conaidered  as  JL  macrorhynchus, 
ihon^h  he  had  fonnd  them  in  the  three  spécimens  which  he  had 
identified  as  H,  longirofdris,  This  oharaoter,  he  said,  conld  not  be 
conaidered  as  of  spécifie  importance. 

The  secretary  next  read  the  title  only  of  a  paper  preseuted  by  Mr. 
W.  H.  Dali,  of  Washington,  D.C.,  on  "  A  Beyision  of  the  Classification 
of  Mollnsks." 

He  also  read  a  paper  presonted  by  Mr.  L.  Tronvelot,  of  Medford, 
Mass.,  "  On  the  Growth  of  Trees." — The  writerreferredto  the  fréquent 
appearance  of  trees  haying  their  branches  permanently  bent  in  a 
oertain  direction,  generally  to  the  E.  or  S.E.,  or  perpendicnlar  to  the 
magnetio  meridian,  and  spoke  of  the  théories  which  hâve  been  adTanoed 
to  aocoont  for  it  :  snoh  as  the  inflaenoe  of  the  preyailing  winds  ;  the 
rotary  motion  of  the  earth  ;  or  magnetic  oarrents.  He  did  not  think 
it  owing  to  the  winds,  for  he  had  observed  it  in  trees  in  sheltered 
places.  He  had  also  observed  that  some  trees  were  more  affected  in 
this  way  than  others  :  the  oherry-tree  most,  the  maple  less,  and  the 
apple  and  oak  least  of  ail.  The  writer  called  attention  to  the  berring 
of  this  sabject  upon  agriculture,  and  inqnired  whether  the  fréquent 
death  of  trees  after  transplanting  is  not  owing  to  their  being  set  in  a 
différent  position  from  that  they  originally  held.  He  would  suggest 
the  importance  of  observing  whether  this  phenomenon  is  observable  ail 
over  the  globe,  or  is  it  confined  to  ony  particular  locality  ;  aud  also  as 
to  the  kind  of  trees  exhibiting  this  pecnliarity  in  the  greatest  degree. 

In  a  few  remarks  on  this  paper,  the  chairman  stated  that  he  had 
fonnd  the  maple  and  silver-leaf  poplar  (P.  àlha)  often  bent  in  this 
way  ;  and,  contrary  to  Mr.  Trouvelot*s  expérience,  had  fonnd  the 
apple,  especially  the  native  apple,  to  exhibit  this  tuming  in  a  marked 
degree.  He  had  transplanted  a  tree  thns  bent,  tuming  it  180°,  and 
fonnd  that  the  tree  did  not  suffer.  He  had  found  no  prei>onderance 
of  wood  on  either  side  of  the  trunk  of  trees  exhibiting  tÛs  pecnliarity  ; 
but  the  rings  of  growth  were  uniform. 


FOREIGN  ACADEMIES. 


THE  FRENCH  ACADEMY. 

Paris,  Mabch  2Sth. — In  the  absence  of  the  président,  vice-président, 
and  the  two  secretaries,  M.  Chevreul  preaided. 

M.  Trécul  explained,  with  the  aid  of  diagrams,  the  results  of  numer- 
eus  observations  made  by  him  on  the  différence  presented  in  the  inser- 
tion of  pétioles  according  to  the  mode  of  vasculary  arrangement  in 
plants. 

M.  Jamin  also  explained  the  method  f  oUowed  by  him  in  some  récent 
experiments  which  he  has  made  in  conjunction  with  M.  Amanry,  to 
détermine  the  spécifie  heat  of  liquids  and  gases,  and  although  those 
expérimente  are  not  yet  of  a  nature  to  be  pubUshed,  M.  Jamin  thought 
it  necessary  at  présent  to  point  ont  some  of  the  results  of  those  exi>eri- 
ments,  which  tend  to  confirm  those  already  published  by  M.  Him, 
and  which  are  in  opposition  to  those  previously  annonnced  by  MM. 
Pflaondler  and  Flatter.  The  latter  physioists  hâve  conduded  from  a  séries 
of  experiments  tending  to  détermine  the  calorific  capacity  of  water  at 
températures  near  its  maximum  density,  that  far  from  being  almost 
constant  and  equal  at  nnity,  as  has  been  stated,  its  capacity  on  the 
oontrary  varies  remarkably.  The  following  are  the  values  that  they 
hâve  fonnd : — 


•00  1-0000000 

0-50  0-9647665 

100  09512754 

1-50  0-9548597 

2-00  0-9712680 

2-50  0-9966152 

300  10274821 

3-50  1-0608154 

400  10939781 

4-50  11247388 

500  11512726 


5-50     

11724601 

600     

1-1863882 

6-50     

11933497 

700     

1-1928436 

7-50  M850746 

800  1-1706537 

8-50  1-1505976 

900  1-1263292 

9-50  1-0996774 

1000  1-0728772 


From  thfse  numbers  it  would  seemthat  the  capacities  at  1-50"  and 
6-50°  differ  by  themselves  nearly  20  per  cent.  Such  a  variability 
would  constitute  one  more  irregularity  to  be  added  to  that  already 
presented  by  the  water  at  4°. 

M.  Him,  wishing  to  ascertain  if  this  anomaly  was  real,  or  if  it  only 
resulted  from  errors  in  the  experiments,  or  in  the  method  itself,  pro- 
oeeded  to  a  new  détermination  of  the  calorific  capacity  of  water 
near  the  maximum  of  density,  following  another  from  that  already 
tried  by  MM.  Pflaundler  and  Flatter.  The  latter  hâve  employed  the 
mixture  method.  Two  masses  of  water  weighed  exactly,  taken  at  dif- 
férent températures,  exactly  estimated  also,  were  rapidly  mixed  ;  then 
they  took  the  température  of  the  mixture,  and  with  the  aid  of  this  and 
a  great  number  of  other  experiments  made  in  the  varied  conditions  of 
weights  and  températures,  they  hâve  arrived  at  the  solution  of  the 
problem. 


M.  Him  proceeded  differently.  The  following  is  the  prindple  of  his 
method  : — Having  added  successively  to  the  same  massof  water  equal 
quantities  of  heat,  >  e  then  proceeded  to  measnre  the  increase  of  tem- 
pérature produced  by  each  of  those  additions,  it  is  sufficient  to  say 
that  the  results  of  his  experiments  do  not  accord  with  those  of  MM. 
Pflaundler  and  Flatter. 

After  a  discussion  on  the  errors  which  may  hâve  influenced  both 
the  methods,  M.  Him  conduded  by  saying  that  it  appeared  difBcnlt 
to  admit  that  the  calorific  capacity  of  water  about  the  maximum  of 
density  varied  in  the  manner  indioated  by  the  preceding  table  as  he 
believed  it  to  increase  nearly  regnlarly  from  0°  to  lO"".  However,  as  he 
recognized  the  work  of  MM.  Pflaundler  and  Flatter  to  hâve  been 
exeonted  by  akilled  handa  with  the  aid  of  the  most  simple  method,  he 
desired  to  ascertain  the  origin  of  the  discordance.  On  this  subject  M. 
Him  remarked,  Was  it  not  possible  that  the  same  bo  ^y  and  same  raass 
of  water  receiving  an  even  quantity  of  heat,  takes  différent  tempéra- 
tures according  to  the  manner  in  which  the  addition  of  heat  is  made  ? 
He  said  in  his  method  a  constant  quantity  of  water  is  forced  to  par- 
tako  of  successive  and  constant  quantities  of  heat,  and  that  in  that  of 
MM.  Pflaundler  and  Flatter  they  oombined  two  masses  of  water  with 
two  différent  températures. 

M.  Him  asked  if,  in  the  second  case,  it  was  certain  that  ail  the  heat 
contained  in  excess  in  the  hottest  mass  is  manifested  by  the  ther- 
mometer  at  the  moment  of  its  dispersion  into  the  coldest  one.  The 
force  of  M.  Hirn's  remarks  is  slightly  now  diminished,  since  M.  Jamin, 
by  following  another  method,  has  arrived  at  results  coindding  with 
M.  Him*s,  and  difforing  from  those  of  MM.  Pflaundler  and  Flatter. 
He  has  found,  by  eight  séries  of  experiments,  that  there  is  no  irregnlar 
change  whatever  towards  4°. 

This  communication  gave  rise  to  some  observations  from  M.  Bog- 
nault,  who  entered  into  some  lengthened  détails  on  experiments  which 
he  himsdf  has  made  on  the  same  subject  which  hâve  not  yet  been 
published.  He  is  convinced  from  thèse  experiments  that  there  is 
somewhere  about  the  maximum  of  density  a  slight  perturbation,  of 
whose  value  he  has  not  yet  been  able  to  dotermine.  He  thinks  that 
in  the  prindple  foUowed  by  M.  Jamin  there  is  a  source  of  error  which 
renders  the  results  hardly  worthy  of  confidence. 

The  correspondence  was  then  presented  by  M.  Elie  de  Beaumont, 
and  varions  other  communications  were  presented.  The  Aoademy 
then  resolved  itself  into  a  secret  committee. 


ROYAL  INSTITUTE  OF  LOMBARDY. 

Milan,  Fbbbuabt  24i'H. — ^The  firat  paper  waa  read  by  Dr.  Maggi, 
on  the  lesser-known  languages  of  Anoient  Italy. 

This  paper  gave  rise  to  some  remarks  from  MM.  E.  E.  Lombardini 
and  Rossi,  and  some  objections  on  the  part  of  the  secretary,  Signer 
Ascoli. 

The  Marquis  Gerolamo  d'Adda  read  an  account  of  some  of  hîs  re- 
searohes  ou  Roman  arts  and  industry. 

Dr.  Lomoigne  described  a  case  of  removal  of  the  cerebellnm  in  a  bird. 
He  exhibitedthe  animal  to  the  Academy,  and  proved  that  it  showed  no 
remarkable  altération  of  function. 

Professer  Amati  read  a  paper  on  primary  and  secondary  methods  of 
éducation. 

Professor  Biffi  presonted  the  Academy,  in  the  name  of  the  author, 
Dr.  Achille  Visconti,  with  a  work  entitled  "  Chemical  and  Anatomical 
Account  of  a  Case  of  Eohinococous  of  the  Cerebellnm." 


NOTES  AND   MEMORANDA. 

Observations  on  Sound  in  the  Laite  Tunnel  at  Chioago. — The 
eighth  Annual  Report  of  the  Board  of  Public  Works,  of  the  city  of 
Chicago,  in  giving  a  history  of  the  lake  tunnel,  says  that  observations 
on  Sound  were  frequently  made  during  the  progress  of  the  work.  The 
first  distinct  notice  of  anything  of  this  kind  waa  when  the  tunnel  had 
been  made  one  hundred  yards  from  the  land  shaft.  Just  above  the 
tunnel  is  the  breakwater  inolosing  the  inlet  basin.  The  outside  of  the 
breakwater  consiste  of  round  piles,  laced  1  ft.  to  2  ft.  apart.  The 
waves  Gould  be  distinctly  heard  in  the  tunnel  below,  striking  those 
piles  through  60  ft.  of  earth.  The  next  observation  was  the  passing 
of  propellers  and  tngs,  when  the  tunnel  reached  half  a  mild  or  more 
ont.  The  différent  noises  made  by  a  vessel  or  engine  passing  overhead 
could  be  heard  as  distinctly  through  30  ft.  to  40  ft.  of  earth  as  on  the 
surface  of  the  water.  It  was  conaidered  a  matter  of  muoh  interest  to 
détermine  how  far  sound  could  be  heard  through  the  clay.  The  miners 
thought  it  could  not  be  more  than  150  ft.  to  200  ft.  In  order  to  be 
certain,  observations  were  made  when  the  faces  were  800  ft.  apart, 
and  sounds  of  blows  of  iron  on  stone  or  iron  in  the  clay,  but  not  on 
the  clay  itself,  could  be  heard  with  great  distinotness.  Whether  the 
sounds  paased  through  800  f  t.  of  clay,  or  firat  through  30  f  t.  of  clay, 
then  through  800  ft.  of  water  and  then  through  30  ft.  of  olay,  la  a 
question— probably  the  latter. 


80IENTIFI0   OPINION. 


[AprO  ^  liTO. 


A  SubBtitute  for  the  FlAtinum  Btill.— M.  '  CoteUe,  bs^b  ths 
Pharmarist,  haa  Invected  n  cheap  snbltitata  foi  tbaplationni  itUlnaed 
in  distillation  ot  eolpiiaria  aoid.  It  noosUta  oî  a  itoce  tower,  into 
whioh  the  &oid  drops  in  imall  qnantitieB,  wbils  a  entrent  of  hat  aii 
auten  %t  tbe  botton  and  driTea  orer  the  aaid,  whioh  1*  oondented  lu 
tbe  nnul  way. 

Ths  'White  HuLd. — Under  UiU  nacDa  ire  bava  feoeïT^d  from 
Mesars.  Lilliao  a  tmlet  préparation,  irhioh,  withont  having  any  in- 
jurions  qnalitiex,  appears  to  ImproTO  tbe  appeoranoe  ol  tba  skin  b; 
preveating  the  burtfal  aotion  ot  tba  hftnh  winda  ol  Matob. 
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WEDNESDAT,  April  flth. 
Institution  of  Naval  Architaota,  noon.  Aunual  Report  of  the  Couuoil- 
Addrees  by  the  Proaident.  "  On  the  InSnenoe  of  the  Buei  Canal  on 
Ooean  Narigation,"  by  J.  D'Aguilar  Samuda,  Esq.,  M.P.  "The 
Cbannel  PneBOg»— Vespel»  and  Piers,"  by  Vioe-Ad mirai  Sir  Edward 
Bsicber.  K.C.B.  "  Intamational  Communication  by  lUilnay  Steam- 
abipii,"  by  John  Scott  RmbwII,  Esq,,  F.R.S. 


■of  A 


),  8  p.m 


Phomiaceutical  Society,  8  p.m. 

Royal  Society  of  Literalure,  4.15  p.m. 

Obitetrioal  Socioty,  8  p.m. 

Belfast  United  Naturol  Ilistory  Societie»,  S  p.m. 
Diffusion  of  Liquiiii,"  by  ftof.  Jamw  Thomsoi 
Aquarium,"  by  Dr,  Haniy  Bordan.    The  Men  ' 


llluttrationa  ot  the 
LL.D.,  CE.  "  The 
-    •tboNaturali  '  ' 


Haniv 
Fiéld  Clud  are  iremiuded  that  the  Aiinuol  Ueetinf;  nîll  be  bald  __ 
April  13th,    Intondlog  competi tort  for  tbe  Prizea  offored  bytbo  Club, 
ihouM  bave  thoir  collectiouB  at  tbe  Muieum,  od  or  bofors  April  Mb. 

THUBSDAY,  7tb. 
Royal  Sotdety,  8.30  p.m.     "  On  Supra-Annual  Cyclei  ot  Tonperature  m 

the  Earth"8  Surface- cruat,"  by  Prof.  C,  Piaiii  Bmyth,  F.R.S.  '  On 
Renarcbea  in  Animal  Eieotrioitv,"  by  I)r.  0.  B.  ItadoliHe. 

Sodaty  of  Antiquariea,  8.30  p.m, 

Chemical  t^ociety,  8  p.m.  "  On  tbe  Combioationi  of  Carbonio  Aoid  with 
Ammonia  and  Water,"  by  Dr.  Divera,  "  On  tho  Analysia  of  Doep- 
ua  Wtttor,"  by  Dr.  John  Huoter.  "  On  tba  RefraotiTO  Equitalents 
ot  the  Aromatio  Hydrooarbotu,  and  thelr  DeriiatiTea,"  by  Dr.  J  K 
Gladatono.  "On  an  Acid  Feednater  trom  the  Coallielda  of  atellar 
ton,  U.S.,  and  the  Reaulti  of  i(i  Ua*,"  by  Prof.  How. 

Royal  Socioty  Club,  8  p.m. 

Society  of  ArUita  and  AmatAOra,  8  p-m. 

Londou  InatitutioD,  7'30  p.m. 

Llnneau  Society,  S  p.m,  "  Ou  New  Species  of  Annelidg,"  by  Dr.  Baird, 
"  On  AJgB  from  tba  Nortb  Atlantio  Oooan,"  by  Dr.  Diokie. 

Boelal  Science  Aiaociatioo,  4  p.m.  (at  St.  JameVi  Hall).  "  On  tbe  Educa- 
tion of  tbe  BItnd  Soneof  GentlenieD,  in  conneotJonwlth  thaWoroeater 
Propriatary  Collège." 

Royal  Inatitution,  3  p.m.    "  Chemiitry  of  VegetAble  Prodooti,"  by  Prof. 


Odlini 


F.R.a. 


Pertbahire  Sooîety  of  Natural  Sciasoe,  8.30  p.m,  "On  the  Faloonidn  of 
Perthabire."     "  On  the  MoUinca  ot  the  Pond»  of  tho  District." 

Rarreian  Booiety,  8  p.m,     "On  Lithotomy,"  by  Mr.  T.  Carr  Jackson. 

"  atitution  of  Naval  Architeola  noon,  "On  tbe  Load-draught  of 
Mercbant  Ships,"  by  W.  W.  Rundoll,  Esq^  "The  Fleat  of  tbe 
Future,"  by  John  Scott  Russell,  Esq.     "  On  Naval  Armamenta,"  by 


Soft-goine 
...  "ThaEir 

oaed  on  the  Résistance 
irtain  Thoorama  oonnootod  wlth  the 
Leolort     "  On  the  Poaition  of  the  Centre  of'Graviù  of 


Tba  EiperiE 
"  by  C,  W.  Marri 
tie  Goomatry  of  Sbipa," 


reoantly  pn 


a  Shlp  and  its  Relation  to  Stability,' 

"Tho  Influanoo  of  Proaaare  on  tbe    

'  by  Chtflaa  Lamport,  Esq, 
FRIDAY.  8th. 


if  tbe  Horsa,"  by  Prof.  Huiley, 

Quekett  Microsoopical  Club,  3  p.m. 

Clinical  Sodety,  8.30  p.m. 

Institution  of  Naval  Arobiteots,  noon.  "  On  the  Law  of  Rosistance  of 
Armour  Plates  compased  o(  ono  or  more  thJcknesaeB,"  by  Sir  W. 
Palrbaim,  Bart,  LL,D.,  F.R.S.  "  On  tbe  Treatment  of  Iron  Masta 
by  Sailora  ot  tho  Marchant  Service,"  by  William  Bymington  Eaq. 
'^Oq  Bulkheada,"  by  Laurence  Hill,  Eaq.  "  Tba  Navigable  Dock  " 
bv  Vice-Admiral  Sir  Fdward  Bolchor,  K.C.B.  "On  Compound 
Marina  Engines,"  by  Arthur  Rigg,  Jnn.,  Esq.— 7  p.m.  "On  a 
Simple  Plan  of  Applying  Zinc  in  a  Fluid  Stato  lo  tba  Surface  of 
Shlpa,"  by  Charles  Lamport.  Km^,  "  On  the  I^^sent  State  of  tbe 
Liquid  (or  Condensod)  fuel  Question,"  by  Cap[.  J.  H,  Solwyn,  RN. 

BATUEDAY,  Ôtb. 
Boyal  Bolanio  Sodety,  8,45  p.m. 
poyal  lnstit««oii,  3  p.»,    ''On  theSua/'byMr,  Lookyer,  F.R,8, 


Institution  of  Naval  Arobltects,  noon.  "On  tbe  Small  Pajrtenings  ot 
Wooden  Sbipa,"  by  William  Poole  King,  Esq.  " On  a  Mechanieal 
Metbodof  L!fLing9crewPropeller«,'by  Capt.Symonda,R.N.  "On 
a  New  Kind  of  Bolaneed  Rudder,"  by  C.  O.  Uumial,  Eaq.  "Od 
Balanoed  Steariog  Qear,"  by  Vice.Admiral  Sîr  Edward  Bolober, 

SUNDAY,  lOtb. 
Sunday  I,aaturs  Sodety,  BL  amrge's  Hall,  i.30  p.m.    "  On  Witobcraft 
and  the  Laesons  wa  leam  from  it,"  by  Rot.  Allen  D.  Qrabam,  H.A. 

MONDAY,  llth. 
Royal  Oeo^aphieaJ  Society,  S.30  p.m. 
Society  of  Britiih  Ardiitects,  8  p.m. 
Médical  Society  of  Loudoa,  8  p.m. 
Ijondon  Institution,  S  p.m. 

TUESDAY,  12th. 
Royal  Madioal  and  Chimigioal  Somaty,  8.S0  p.m. 
Institution  ot  Civil  ÊDelDears,  8  p.m. 

Etbnological  Sodety,  Sp.m.    "Od  tbe  D.'mish  Elément  in  Ibo  PopulaJian 
of  Clovebind,  Yorkshire,"  by  tba  Rev.  J.    C,    Atkinaou.     ''On  tho 
Ancieot  Tribal  System  of  Ireland,"  by  H.  M.  Westropp,  Esq.     "On 
tbo  Bmin  in  the  Study  of  Ethnology,''  by  Dr.  Donovan. 
PhotograiAic  Society,  8  p.m. 

WEDNESDAY,  13th. 


thoFossil  ElepbantBof  MBJta,"bTDr.  A.  A.  Caruaca;  i 
by  Dr,   A.    Loîtb  Adam»,   F.CS.      "Brlaf  prellmlrâry  Notée  ou  i 
large  Coal-menaiire  RaptJU  from  tbe  Low  Main  Coal  Shale,"  by  T.  P, 
Barkaa,  Esq,,  F,O.S, 
GrapUo  Sode^,  8  p.m. 


r  j>^  ^''-^J' t^^ 


LUVAB  Map  —  W  R  B  — We  abaU  bo  glad  to  receive  tho  mm  lar 
whan  roady  It  wiU  enablo  ua  to  judge  as  jou  aoy  We  bave  ropro- 
duoed  ooe  or  two  of  tbe  tacta  communicated  to  us. 

Ths  FoBMiTiON  oi  Dïw.— "  H,  H."— Tba  MS.  baa  reached  qb,  and 
ahall  appear  in  due  course.  We  tbink  yen  hardly  deal  bir^y  witb  Wells  ; 
tbat  la  tô  aay,  that  you  do  not  give  him  crédit  for  ail  be  deaerve*. 

BOLiB  Spots,— "A,  E,  S."— A  vary  Urgo  ona  ia  now  bavemng  the 
diak.    The  communication  appeani, 

Sia  W,  TbomBON  an»  GbolOgT,— "A.  P."— We  cannot  inaart  the 
lettar.  We  bave  aircady  bad  quito  eaough  of  tbe  eubject,  and  are  meteW 
oontiuuiug  tbe  correspondanoe  to  enable  Mr.  Henteau  to  josld^  bis  potl- 
tiou.  Beaidea,  your  letter  is  too  long,  Tbosa  who  bave  oommmdoaUoni 
to  make  to  us,  should  remember  bow  muoh  mattar  presses  eoeh  week  upon 
onr  pages,  and  should  atate  Ibdr  opinions  in  moderato  oompaas. 

Leclancbé  Cell. — "B.  L.  T."— Wequlto  ameewitb  you.  Tba  opinion 
we  arrived  at  is  quite  the  aame  aa  youra,  Tbe  oattery  seems  an  aiodlcnt 
and  constant  and  dieapono,  butita  manufaotorera  do  not  take  any  trouble 
to  make  It  known  to  our  readers.  Wa  bave  bad  aevaral  lettera  about  il, 
in  regard  to  ita  price,  ka.,  but  wa  cannot,  nor  la  itour  duty  to,  reply  tu 
them.     It  manufiicturers  do  not  sea  their  own  interesta,  it  is  no  a0air  uf 


the  v[ 


T  NORTU  STATFOBD  IjUEBTOlJE,- 


."  T.  W,"— Thank  you  for 


Eabt  Kent  NATUBiL  HiSTonr  Society.— Report  is  in  type,  bui.  ia 
delaysd  by  press  of  matter. 

FiRINO  DNDEB  Wateb,— " C,0,H.S."  did  nol  stato  tbo  aource  fronj 
wblch  the  aocount  is  taken,  ncir  did  be  aend  tbe  blooka.  If  be  will  favoiir 
ua  with  tba  lattor,  of  good  aize,  we  sball  be  barpy  to  aflord  him  apaoa  to 
descHba  hia  invention  bimselt,  Tbis  will  be  battar  tban  a  seoontl-band 
quotatlon. 

Eau  Col-qh.- "C.  F."—  The  subjoct  ia  of  great  int«rest  ;  but,  un- 
fortunalflly,  not  sulted  to  our  pages. 

Aoaioci^iraAi'  Coudas,  Cihbncester, — Onr  correapondant  nead  be 
in  DO  way  alarmad.  The  former  article  ta  wbioh  ba  rofara  waa  writtan  by 
a  gentleman  baving  no  intoreat  wbataver  in  tbe  n    " 


relat. 


w  the  ( 


We  sball  be  bappy  to  do  anything  ii 


The  second  stalacoon 


ir  for  \ 


a  Inati- 


UUSBUU    OF    COMPiBAIIÏE    ZOOLOQÏ,    CiJIBHIDOE.    U,S,— "  R,  B," — 

We  are  mooh  obliged  to  you.   We  ahall  M  glad  to  aaslst  your  muséum  in 
any  way  in  ont  powar,  by  publishing  liât*  ofej"'  ""'     "  "   "  "' 


gence  of  ai 
aiBcemiDatai 


Apnl  13,  1870.] 
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WEDNE8DÂT,  APItIL  13, 1870. 


SIR  JOHN  LUBBOCK  ON  MILITARY  SCIENCE. 

|IR  JOHN  LUBBOCK'S  motion  in  the  House  of 
Commons,  on  Friday  night  last,  is  a  rery  apt 
illnstration  of  the  neoeesity  which  exista  for  the 
thorongh  représentation  of  Science  in  Parlia- 
ment,  and  also  of  the  fact  that,  able  and  energetio 
as  are  those  few  scientific  men  who  now  hâve  seats  at  West- 
minster, their  efforts  are  overpowered  bj  the  time-honoured  and 
ridicnlons  préjudices  of  the  public  mind.  Clear  and  straight- 
forward  as  was  Sir  John's  mode  of  proposing  his  motion  re- 
garding  the  recommendations  of  the  récent  Military  Education 
Commission,  and  eloquentlj  and  philosophicallj  as  he  was  sup- 
ported  bj  Dr.  Lyon  Playfair,  it  must  hâve  been  évident  to  him 
that  he  was  reallj  leading  a  "  forlorn  hope."  It  was  Sir  John 
Lubbock's  arduous  and  somewbat  thankless  task  to  explain.to 
the  House  that  the  Commission,  like  the  old  French  Academy's 
crab,  bas  been  moving  backwards  as  regards  the  opinion  of 
those  whom  Mr.  Matthew  Arnold  we  suppose  would  call  people 
of  "  culture."  And  he  had  also  to  show  that  such  a  rétrograde 
step  on  the  part  of  the  authorities  was  one  in  the  highest 
degree  detrimental  to  the  best  interests  of  the  English  army. 
He  stated  the  case  lucidly,  and  he  illustrated  his  remarks  by 
some  amusing  facts  which  did  not  speak  favourably  for  the 
scientific  status  of  our  army. 

But  those  who  knew  the  temper  of  the  House  of  Commons 
could  see  almost  from  the  beginning  that  the  attempt  which 
the  hon.  baronet  made  was  merely  so  much  loss  of  words. 
They  who  knew  the  length  of  the  muster-roll  of  hon.  and 
gallant  members  foresaw  with  some  pain  that  the  motion  would 
be  nltimately  shelved,  and  shelved  it  most  unquestionably  was, 
and  we  must  say  in  the  most  unfair  and  unreasonable  manner, 
and  through  the  sheer  force  of  numbers,  not  of  vovç,  The 
thing  is  almost  inconceivabie,  occurring  in  what  we  are  pleased 
to  style  our  "  Beformed  Farliament."  Science,  save  in  the 
examination  for  the  Artillery  and  Engineer  services,  bas,  we 
may  almost  say,  never  been  recognized  by  the  military  autho- 
rities. What  little  bas  been  done  bas  been  more  nominal  than 
real,  and  yet  the  Military  Education  Commission  bas  actually 
had  theaudacity  to  reduce  the  marks  previously  given  to  Natural 
Science  in  the  examination  for  direct  commissions.  No  rational  ex- 
planation  of  this  altération hasbeen  given,  save  that  the  Commis- 
sion consisted  of  military  men,  who  had  nothing  (very  naturally) 
to  say  for  Science,  and  of  non-oombatants,  if  we  may  so  term 
them,  whose  idea  of  soldierly  knowledge  began,  continued,  and 
ended  in  the  "  Humanities.*'  And  yet,  in  the  face  of  thèse 
faots,  intelligently  and  forcibly  brought  forward  by  the  uember 
for  Maidstone,  the  matter  is  allowed  to  remain  just  as  it  was, 
and  our  military  men  are  in  the  future  to  know  less  of  Science 
than  those  of  the  past.  We  must  say  that  such  a  conclusion 
to  tbe  inquiry  was  not  that  which  we  had  a  right  to  expect 
from  the  présent  Government  ;  and  we  would  express  a  hope 
that  ère  long  the  issue  will  again  be  raised,  and  that  Sir  John 
Lubbock  will  take  up  the  question  on  a  wider  basis,  and  unité 
his  efifbrts  with  those  of  that  party  who  will,  we  doubt  not, 
eventually  do  away  altogether  with  the  purchase  of  com- 
minsions.  For  this  question  of  purchase  we  believe  to  be  at 
tbe  root  of  the  whole  evil, — the  Government  being  unable  to 
obtain  frcm  the  mass  of  candidates  who  can  buy  a  commission 
the  knowledge  of  those  branches  of  Science  which  are  so 
essential  to  the  carrying  on  of  modem  warfare.  At  présent 
it  is  a  question  of  riches  versus  intelligence  ;  but  the  time 
must  corne  when  our  British  Army  will  be  officered  under  other 
and  better  conditions  ;  and  wo  therefore  hope  that  Sir  John 
.  Lubbock  and  Dr.  Playfair  will  take  the  step  we  propose,  so 
that  in  time  the  military  man,  as  compared  with  the  mère 
crammed  stripling  of  the  past,  will  be  one 

"  Who  hasn*t  a  tithe  of  his  money, 
But  hM  oertainly  ton  timos  his  brains." 


It  is  almost  waste  of  words  to  prove  what  must  be  so  self- 
evident  after  the  late  American  and  Austrian  campaigns,  that 
the  soldier  of  the  future  must  be  a  man  well  skilled  in  ail 
branches  of  Science,  and  that  mère  buU-clog  daring  will  not 
carry  the  field  in  which  the  next  European  battle  will  be  fought. 
The  generalship  which  so  suocessfully  conducted  the  terrible 
undertaking  against  Magdala  is  ample  testimony  to  this  view 
of  the  matter  ;  for  had  not  the  expédition  been  superintended 
by  one  who  fully  realized  the  advantage  of  scientific  methods, 
the  destruction  of  our  soldiery  would  bave  been  something 
compared  with  which  the  Kyber  Pass  business  would  bave  sunk 
into  insignificance.  But  it  will  take  another  Beform  Bill  and 
the  introduction  of  the  ballot  to  drive  this  simple  fact  into  the 
heads  of  gallant  members  of  the  House  of  Commons.  And  we 
fear  that  for  some  time  to  corne  we  shall  still  be  treated  to 
those  bursts  of  patriotic  bunkum  with  which  Mr.  Cardwell 
treated  the  House  on  Friday.  It  will  take  an  âge  to  remove 
the  stereetyped  notion  that  the  British  soldier's  pluck  is  equal 
to  any  emergency,  and  that  he  is  certainly  a  match  for  at  least 
three  Johnny  Crapauds,  and  for  no  end  of  Dutchmen  ;  and  we 
fear  that  Ministers  who  want  to  curry  favour  with  the  House 
or  the  country  will  still  for  some  time  obstruct  advanced  légis- 
lation by  appealing  to  the  "  distinguishing  charaoteristîo  of  the 
British  soldier." 


THE  WEEK. 


•—• 


Binoe  openiog  this  depwtmaiii.  we  bave  reo«iT«d  lo  miioh  tstistanee  from 
friendlj  corretpondents  in  différent  parts  of  the  world,  that  we  are  led  to 
believe  that  our  readers  may,  with  rery  little  trouble  to  themielyes,  aid  ns 
in  making  "  The  Week  "  a  moit  comprehentiTe  reoord  of  enrrent  eveota  in 
the  Boientifio  world.  We  therefore  appeal  to  ail  oor  friends  to  lend  ns,  not 
nerelj  their  "  ears/*  but  their  hands,  and  to  send  ns  any  weekly  '*  jottings  ** 
of  interest  relatire  to  matters  oconrring  in  their  neighbonrhooa.  "Ilie 
smallest  contribution  '*  will  be  accepted,  and,  serionsl^y,  ti^e  briefer  and  more 
terse  the  notes  are  the  better.  Seoretariea  of  sooietiee,  metropolitan  and 
provincial,  librariaos,  enrators,  lecturers,  and  teachers,  m^  ali  do  something 
in  their  tum. 

|HE  visitors  called  to  consider  the  charges  of  Mr. 
Melville  against  the  authorities  of  Queen's  Collège, 
Galway,  bave  decided  that  Mr.  Melville  was  wrong 
in  writing  letters  to  a  newspaper  without  having 
first  laid  his  complainte  before  the  Collège  Council,  but  that  a 
three-years'  rustication  is  too  severe  a  punishment  for  his 
offence,  and  ought  to  be  reduced  to  a  term  of  one  year,  and 
further,  that  he  ought  also  to  get  the  certificates  to  which  he  is 
entitled  from  the  Collège.  We  bave  not  seen  the  évidence  on 
which  the  visitors  passed  their  judgment,  but  there  can  be  no 
doubt  that  they  bave  acted  impartially.  It  would,  of  course, 
be  difficult,  after  the  summary  treatment  which  Mr.  Melville 
received,  for  him  to  get  other  students  to  come  forward  and 
support  his  statements,  admitting  thèse  to  be  well  founded. 
But  he  shonld  bave  thought  of  that,  and  not  made  charges 
unless  he  felt  assured  that  he  could  substantiate  them.  The 
institution  he  bas  attacked  is  in  many  respects  pre-eminently 
an  admirable  one,  and  one  which  ought  not  to  suffer  in  publio 
estimation  by  the  charges  so  rashiy  made  by  Mr.  Melville.  Still, 
we  shall  certainly  be  glad  to  find  that  the  Collège  authorities 
bave  produced  évidence  to  show  the  actual  effioiency  of  that  de* 
partment  of  the  Collège  which  bas  been  so  strongly  complained 
of,  and  bave  not  merely  contented  themselves  with  showing  that 
Mr.  Melville  cannot  substantiate  his  charges  before  a  judicial 
body. 

It  is  a  well-known  fact  in  surgery  that  wben  air  gets  into 
the  tissues  in  conséquence  of  a  perforation  of  the  lung  by  a 
punctured  rib,  it  does  not  excite  putréfaction  or  suppuration  as 
it  is  apt  to  do  when  it  acts  on  an  ezternal  wound.  Professer 
Tyndall,  in  a  letter  to  the  Times,  connecte  with  this  fact  his 
observation,  by  means  of  a  beam  of  ligbt,  that  air  ezpelled  from 
the  lungs  by  a  forced  expiration  contains  no  floating  particles, 
and  considers  that  together  thèse  facts  afford  a  complète 
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démonstration  that  germs  in  the  air  removable  bj  filtration  are 
tbe  cause  of  putréfaction  and  its  associated  pbenomena  of 
animalcule  Ufe. 

The  last  namber  of  tbe  Builder  contains  a  fall  description 
of  the  design  for  the  first  portion  of  the  new  buildings  for 
Owen's  Collège,  Manchester. 

The  Royal  Danish  Society  of  Science,  among  other  prizes, 
bas  offered  one  for  tbe  best  essay  containing  an  investigation  of 
tbe  moTement  of  tbe  air  in  a  System  of  ventilation.  The  essay 
may  be  written  in  Englisb,  French,  German,  Danish,  or 
Swedish,  and  mnst  be  sent  in  before  October,  1870. 

We  learn  from  the  AtJienœum  that  Professer  Huxley's  work, 
Man*8  Place  in  Nature  bas  been  translated  into  Italian  by 
Professore  Pietro  Marchi,  under  the  title  of  L*  Uomo  nélla 
Natura. 

A  Htstory  of  British  Diatomaceœ,  by  Dr.  Donkin,  Lecturer 
on  Forensic  Medicine  to  the  University  of  Dnrham,  is  prepar- 
ing  for  publication  by  Mr.  van  Voorst. 

An  excellent  article  on  the  abuse  of  mechanics'  institutions 
will  be  fonnd  in  last  week's  Engineer,  pointing  ont  their  nseless- 
ness  as  edncational  institutions,  particularly  in  scientifio 
subjects. 

On  Friday,  in  the  House  of  Lords,  Earl  de  Grey  and  Bipon 
laid  on  the  table  a  Bill  on  Médical  Education,  which  passed  its 
first  reading.  In  introducing  it,  Earl  de  Grey  said  the  object 
of  the  measure  was  to  amend  the  existing  law  relating  to  the 
registration  of  médical  practitioners.  There  were  several  bodies 
empowered  to  confer  licenses  upon  gentlemen  entering  upon 
the  médical  profession,  and  thèse  licenses  entitled  the  holders 
to  be  placed  on  the  médical  register.  There  were  no  less  than 
nineteen  of  thèse  licensing  bodies,  and  it  was  therefore  not  to 
be  wondered  at  that  there  sbould  exist  considérable  différences 
as  to  the  terme  under  which  licentiates  were  admitted,  and  as 
to  the  nature  of  the  examinations  to  which  tbey  were  snbjected 
by  thèse  varions  licensing  bodies.  It  was  proposed  under  the 
Bill  to  substitnte  for  the  varions  existing  modes  of  entering  the 
médical  profession  a  single  examination  board  in  each  of  the 
tbree  kingdoms,  and  to  insure  uniformity  in  the  nature  and 
quality  of  the  examinations.  With  this  view  the  Bill  would 
give  power  to  snbmit  to  the  Médical  Council  a  scheme  for  the 
constitution  of  the  new  examining  boards,  but  with  the  re- 
striction that,  if  tbey  did  not  exercise  those  powers  within  the 
time  limited  in  the  Bill,  the  powers  would  lapse  to  the  General 
Médical  Council,  who  sbould  themselves  propose  a  scheme.  The 
scheme,  when  prepared,  would  then  hâve  to  be  submitted  to  the 
Privy  Council  to  receive  confirmation  before  coming  into  opéra- 
tion under  the  Bill. 

The  very  low  value  gîven  to  soientific,  as  compared  with 
dassical,  attainments  in  the  report  of  the  Military  Education 
Commission  on  the  examinations  for  commissions  in  the  army, 
was  brougbt  before  the  House  on  Friday  night  by  Sir  John 
Lubbock,  who  moved  that  it  was  not  désirable  to  diminish,  as 
recommended,  the  value  hitherto  attached  to  natural  and 
pbysical  science  at  the  examination.  The  motion  was  seconded 
by  Dr.  Playfair,  but  was  afterwards  withdrawn,  on  the  assur- 
ance of  Mr.  Cardwell  that  be  would  adopt  the  best  means  he 
oould  to  secure  in  the  candidates  the  largest  amount  of  training 
from  ail  sources  of  knowledge,  scientific  as  well  as  dassical. 

Pkopessor  Ttndall's  lecture  on  "  Dust  "  is,  it  is  said,  being 
translated  into  Frencb. 

A  NEW  sbip,  the  Edvnhurgh,  bas  just  been  fitted  up  by  Messrs. 
Lairds  for  the  Telegraph  Construction  and  Maintenance  Com- 
pany. She  bas  three  large  cable-tanks,  two  of  them  being 
32  ft.  in  diameter  and  22  fb.  deep,  and  the  other  26  ft.  in 
diameter  and  20  fb.  deep.  Under  tbe  two  largest  of  them  there 
bas  been  fitted  an  înner  skin,  forming  a  double  bottom,  for 
stowage  of  water-ballast  when  the  weight  in  the  cable-tanks 


bas  rnn  ont.  There  are  also  varions  othêr  fittings  and  ap- 
pliances  specially  arranged  for  the  telegraph  work.  The  engines, 
which  are  new,  bave  been  made  by  Messrs.  Laird  on  the  com- 
pound  System. 

The  motion  that  it  is  désirable  that  the  National  Gallery 
and  the  British  Muséum  sbould  be  open  to  the  public  on  week- 
day  evenings  is  to  come  before  the  Gommons  on  May  6tfa. 

In  conséquence  of  the  working  arrangements  not  being  in  a 
sufficiently  satisfactory  condition  to  content  its  ongîneer,  tbe 
Tower  subway  bas  not  yet  been  opened  for  traffic.  According 
to  the  Engineer,  the  main  difficulty  seems  to  arîse  from  the 
want  of  a  satisfactory  means  of  communication  between  the 
engine-drivers  in  the  sbafbs  and  the  conductor  of  the  omnibus, 
so  that  tbey  may  work  into  each  other's  hands,  and  apply  the 
one  their  clips  and  the  other  bis  brake,  as  need  reqnires.  To 
this  end  a  more  efficient  System  of  signalling  seems  indis- 
pensably  necessary,  and  sbould  indnde  snob  means  of  commu- 
nication as  will  keep  the  englne-driver  informed  as  to  the 
positions  of  the  oarriage  at  différent  stages  in  its  passage 
through  the  subway.  A  short  descent  at  each  end  for  facility 
in  startîng,  with  a  long  level  run  in  the  middle,  would  bave 
obviated  to  a  great  extent  the  difficnlties  that  are  being  expe- 
rienced  ;  in  the  descent  tbe  carriage  acquires  greater  momentum 
tban  can  be  utilized — in  fact,  the  brake  bas  to  be  applied  in 
running  down,  and  the  hitch  usually  occnrs  at  a  short  distance 
from  the  end  of  the  journey,  before  the  ascent  bas  been 
completed. 

It  is  suggested  by  a  writer  in  the  Buildei'  that  bad  the 
Tower  Subway  been  made  of  one  nniform  tnbe  in  the  shape  of 
the  eightb  of  a  cirde,  it  would  bave  passed  well  down  under 
tbe  river  in  the  eocene  London  clay  free  of  the  bed  materials, 
and  bave  bad  its  entry  and  exit  only  about  twelve  yards  further 
from  the  river.  The  advantage  would  bave  been  the  absence 
of  shafts,  lifts,  and  change  of  vehicle,  The  utmost  utilisation 
of  gravity  as  motive  power  would  then  also  bave  been  made. 
It  is  well  known  that  without  friction  or  résistance,  the 
quickest  way,  or  "  Brachyatoch/rone,**  from  any  spot  to  any 
other,  would  be  part  of  a  cycloid  if  tbe  second  point  be  lower 
than  the  first,  or  a  whole  cycloid  if  on  the  same  level.  Now, 
if  yon  only  eut  from  a  cycloid  one-eigbth  at  each  extremity. 
the  remaining  three-fourths  contain  practically  no  change  of 
curvature,  but  so  closely  approach  a  qiuiâ/rant  of  a  cîrcle  tbat 
the  finest  workman  could  hardly  distinguish  them.  But  tbe 
brachystochrone,  aUowi/ngfor  the  friction,  is  always  less  cnrved 
than  the  cycloid,  and  still  more  approximate  therefore  to  a 
smaller  circular  arc  than  this  was  to  a  quadrant.  Tbus  it  is 
seen  heur  very  near  an  octant  must  be  the  theoretically  very 
best  subway  for  economy  of  power. 

The  students  of  the  Edinburgb  Yeterinary  Collège  are  in 
rébellion  against  the  professor  of  anatomy.  The  Lord  Provost 
and  magistrates  of  Edinburgb,  who  are  trustées  of  the  Collège, 
are  interfering  to  settle  the  dispute. 

A  BBiEF  abstraot  of  Dr.  Waldheim's  memoir  in  Pringsheim's 
Jahrbuch  fur  wîssenschaftliche  Botanik,  on  the  "  Biology  and 
Development  of  the  Ustilaginese,"  will  be  found  in  the  current 
number  of  the  Ga/rdeners*  Chronicle, 

The  British  Médical  Journal  announces  its  intention  of 
having  an  examination  made  of  water-filters.  In  the  re2)ort 
which  appeared  a  few  years  ago  in  the  Laneet,  and  which  was 
evidently  based  on  oarefuUy-made  [expérimente,  the  magnetic 
carbide  filters  of  Mr.  Spencer,  of  Euston-sqnare,  were  found  to 
be  both  more  efficient  than  others,  and  permanent  besides  in 
their  action.  Dur  own  expérience  of  their  use  goes  to  confirm 
this  statement. 

A  STUDENT  in  the  chemical  laboratory  of  the  Hôtel  Dieu  bas 
suffered  serions  injuries  through  the  explosion  of  some  corn- 
pound  or  mixture  at  which  he  was  working.  Tbe  laboratory 
was  almost  destroyed  by  the  explosion. 
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Anotheb  Englishwoman,  Miss  Morgan,  bas  possed  the 
Univeraity  of  Zurich  for  the  degree  of  M.D.  Miss  Morgan  is 
reported  to  hâve  snstained  ber  thèses  with  verj  great  success. 

M.  Lâlleuand  has  been  noininated  Frofessor  of  Physics  to 
the  Foictiers  Faculté  des  Sciences. 

AccoBDiNG  to  the  North  German  Correspondent,  a  great  Folar 
expédition  is  being  prepared  in  Sweden,  for  the  years  1871  and 
1872,  nnder  the  direction  of  Frofessor  Nordenskjold,  the  cele- 
brated  scientifio  leader  of  the  Swedish  expédition  of  1868. 
Farry's  attempt  to  reach  the  Foie  by  pashing  on  to  the  north 
of  Spitzbergen  is  to  be  repeated,  and  it  is  proposed  to  winter 
on  one  of  the  Seven  Islands.  Frofessor  Nordenskjold  intends 
to  proceed  to  Greenland  this  sammer  to  pnrchase  dogs  for  the 
sledges  and  procare  some  necessaiy  information. 

The  postage  on  prînted  matter  is  to  be  redaced  to  one  half- 
penny  for  fonr  ounces,  with  an  additional  fraction  for  any 
amonnt  above  that  weight.  Newspapers  not  exceeding  six 
oonces  will  be  carried  for  a  halfpenny.  In  annonncing  thèse 
rédactions,  in  bis  speech  on  the  Budget,  Mr.  Lowe  gave  £250,000 
as  the  estimated  loss  to  the  revenae.  We  trust  be  will  find  he 
has  greatly  over-estimated  this  loss  ;  but,  shonid  it  be  other- 
wise,  we  are  confident  that,  as  found  in  other  cases,  this  removal 
of  an  impediment  to  the  prompt  diffusion  of  information  will 
prove  in  the  end  to  be  a  great  pecuniary  gain  to  the  oountry. 

Of  the  superiority  of  steam-rollers  over  horse-roUers  for 
macadamizing  our  roads,  few,  we  should  think,  can  bave  a 
doubt,  and  thèse  few  would  bave  their  doubts  removed  by  a 
pernsal  of  Mr.  Faget*s  lecture  on  the  subject,  the  publication  of 
whîch  is  now  just  concluded  in  the  pages  of  the  Engineer,  It 
is  very  satisfactory  to  find,  however,  that  the  cost  of  steam- 
rolling  as  carried  on  in  Faris  is  estimated  at  not  more  than 
one  half  the  total  cost  of  horse-roUing.  We  hope  it  is  true 
that  Mr.  Faget's  paper  is  to  be  reprinted  by  the  Metropolitan 
Board  of  Works,  and  widely  circuïated  among  the  goyerning 
bodies  of  London.  • 

Apbofos  of  this  matter,  Frofessor  Huxley,  in  bis  lecture  at 
the  Boyal  Institution  on  the  Horse,  had  on  the  table  as  an 
exhibition  of  the  "  Instruments  of  horse  torture  employed  in 
the  nineteenth  century  on  tbe  roads  of  the  south  of  London, 
within  the  four-mile  radius  of  Gbaring-cross,  April,  1870," — a 
number  of  large  razor-edged  flint  stones,  picked  up  from  the 
roads,  some  with  frightfuUy  jagged  edges  with  most  terrifie 
points,  and  m  any  of  them  of  great  size. 

Dfi.  Bence  Jon£S*s  lectures  on  Matter  and  Force  bave  ap- 
peared  in  French. 

It  is  as  an  acknowledgment  of  Sir  Francis  Bonald's  early 
and  remarkable  labours  in  télégraphie  investigation  that  he  has 
been  knighted,  and  not,  as  stated  in  our  last  number,  on  aocount 
of  bis  being  the  original  inventer  of  tbe  electrio  telegraph,  to 
which  distinction  he  lays  no  claîm. 
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[Under   thia   head   we    propose  to    pnblish  Papers  oommunioated 
spooially  to  the  pages  of  this  Journal.] 

ON  THE  FORMATION  OF  DEW  AND  ITS  EFFBOTS. 

BY  BENBY   HUDSON,  M.D. 

In  Two  Faets. — Fakt  I. 

|FTEE  the  most  careful  study  of  Dr.  Wells's  theory  of 
dew,  I  think  it  necessary,  in  the  interest  of  scientific 
truth,  to  state  the  grounds  on  which  I  believe  it 
mnst  be  rejected.     I  assume  the  following  axioms  : — 
Ist.  That  tbe  earth  is  a  principal  source  of  beat  to  the  atmo- 


sphère, and  that  the  normal  law  of  atmospheric  température  is 
"  diminution  with  increase  of  élévation;"  2nd.  That  there  is  a 
tendency  in  heated  air  to  ascend  and  in  colder  air  to  descend 
vertically  ;  3rd.  That  whenever  vapour  passes  to  the  liquid  or 
solid  state  there  is  an  évolution  of  beat. 

As  regards  the  last  point,  I  submit  that  the  action  which 
takes  place  is  the  inverse  of  what  occurs  during  "  evaporation 
through  the  action  of  the  atmosphère,'*  which  is  best  explained 
by  considering  the  "rationale  of  the  wet  bail  hygrometer," 
in  which  a  "  thin  shell  of  air,"  having  a  certain  amount  of  dry- 
ness,  on  coming  in  contact  with  the  wet  and  dry  bulbs  (both 
initially  at  same  température),  has  no  efifect  upon  the  latter,  but 
causes  the  evaporation  of  some  water  from  the  former,  whereby 
its  température  is  reduced,  and  the  air,  thus  rendered  more 
damp,  is  removed,  being  replaced  by  "  a  similar  shell"  of  the 
external  atmosphère  ;  this  process  goes  on  until  the  tempéra- 
ture of  the  wet  bulb  becomes  stationary.  The  attainment  of 
this  fixed  point  may  be  accelerated  by  a  more  rapid  removal  of 
the  air  which  abstracts  the  moisture,  but  the  actual  tempéra- 
ture ultimately  arrived  at  is  essentially  the  same.  Hence  it  is 
assumed  that  this  "  shell  of  air,"  when  the  température  is  sta- 
tionary, contributes  to  tbe  wet  bulb  (in  falling  from  the  tem- 
pérature of  the  dry  bulb)  precisely  that  amount  of  beat  which 
is  required  to  vaporize  so  much  moisture  as  was  wanting  to 
"  saturate"  the  shell  of  air  which  communicated  its  beat  ;  or,  in 
fact,  that  "  the  réduction  of  the  air's  température  is  a  measure 
of  the  latent  beat  of  the  vapour  which  is  formed."  I  bave 
dwelt  on  this  point,  inasmuch  as  I  was  once  told  by  a  **  pro- 
fesser," who,  as  I  imagined,  ought  to  bave  understood  the 
**  rationnle  of  the  process,"  that  "  the  capacity  of  air  for  beat — 
Iry  voluine — had  nothing  to  say  to  tbe  theory  of  the  wet  bail 
hygrometer  î  " 

In  the  action  just  described  the  air  has  been  cooled  by  the 
evaporation  of  water  ;  on  the  other  hand,  when  dew  is  formed 
the  air  must  be  warmed  by  the  latent  beat  of  the  condensed 
vapour.  The  water  which  is  deposited  must  bave  the  same 
température  as  the  moist  air  had  previously,  and  the  beat  given 
ont  must  be  carried  upwards  by  the  air  which  has  surrendered 
this  moisture. 

When  the  sun  has  ceased  to  act  in  any  locality,  a  vertical 
descent  of  the  cold  upper  air  and  a  corresponding  ascent  of  the 
warmer  air  at  the  surface  must  take  place  (if  no  disturbing 
cause  interfère),  and  this  interchange  necessarily  tends  to 
equalize  the  distribution  of  beat  in  the  lower  strata  of  the 
atmosphère.  If,  then,  tbe  sky  be  cloudlees  and  the  air  calm,  it 
is  to  be  expected,  in  our  moist  climate,  that  this  décline  of 
température  will  approximate  to  the  dew-point  ;  when  moisture 
is  deposited,  the  air,  warmed  by  the  latent  beat  of  the  water, 
ascends,  and  (as  the  same  process  goes  on — not  merely  at  the 
surface  but — in  every  stratum  of  {fis  atmospTiere  where  vapour 
is  condensed)  we  discem  an  obvions  cause  for  an  "  increase  of 
heat-development  (as  we  ascend)  to  a  distance  somewhat  beyond 
that  height  at  which  condensation  of  moisture  ceases  to  take 
place,"  producing  a  reversai  of  the  normal  law  and  present- 
ing  the  unexpected  phenomenon  of  "  increase  of  température 
with  increase  of  élévation  above  the  surface." 

The  Beports  to  the  British  Association  of  Mr.  Glaisher's 
Balloon  Ascents  furnish  the  strongeet  expérimental  évidence 
of  the  correctnesB  of  thèse  views.  Thus,  in  bis  first  ascent 
(?ol.  for  1862,  p.  444),  Mr.  Glaisher  remarks,  "In  this 
ascent  ....  helow  tîie  cloud  the  decreaso  of  température  was 
pretty  nniform  ;  on  passing  ont  of  it  there  was  an  increase  of 
6°,  and  then  decrease  was  resumed."  On  the  18th  August, 
1862,  fiom  notes  10  and  11,  p.  394,  we  find  "the  balloon  was 
in  clouds  between  3,000  ft.  and  4,000  fb.  above  surface,"  and 
(p.  445)  "  the  température  of  the  air  decreased  as  usual  on 
leaving  the  earth,  until  at  the  height  of  4,000  ft.  (therefore  ahove 
the  cloud)  the  rapidity  of  the  decrease  was  arrested."  It  may 
be  observed  that  on  both  thèse  occasions  the  "  change  occurred 
above  the  cloud."  Mr.  G.,  however,  mentions  a  "  warm  cur- 
rent  "  as  accounting  for  it. 
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On  tlie  evening  of  the  20th  Angast,  1862  (p.  381),  Mr. 
Glaîsher  writes,  "  at  7.47  p.m.  a  height  of  one  mile  had  been 
reached,  and  the  température  was  45°,  dew-point  42°  ;  it  was 

Tery  dark  below,  but  there  was  a  clear  sky  above We 

ascended  tiU  the  clouda  were  hélow  ua,  the  température  had 

fallen  to  48°  ;  we  were  soon  enveloped  in  fog  again At 

8.5  we  were  quUe  àbove  the  clouda  ,  ,  ,  ,  the  température  had 
inereased  to  55^  at  a  height  of  7,400  ft. 

On  the  2lBt  August,  1862  (p.  382),  "  at  5.10  a.m.  a  height  of 
8,000  ft.  had  been  attained,  and  the  température  had  inoreased 
from  38J°  in  the  cloud  to  41°."  Also  (p.  447).  "  the  eky  was 
clondj,  and  the  decrease  of  température  nearlj  uniform  tiU 
the  clouds  were  reached  ;  on  passing  through  them  the  tisual 
increaae  of  température  took  place  to  the  amount  of  about  5°." 
On  September  Ist  (p.  447),  Mr.  Glaisher  says,  "  the  sky  was 
covered  with  cirrostratus  clouds,  which  were  never  reached; 
there  was  no  marked  interruption  in  the  regular  decrease  of 
température,  either  in  the  ascent  or  descent."  In  bis  remarks 
on  ascent,  oth  September,  1862  (p.  448),  we  read, — "  In  this 
ascent  on  passing  out  of  the  clouds  there  was  an  increase  of 
9°."  September  8th,  1862  (p.  449),  '*  the  sky  was  cloudy, 
decrease  of  température  nearly  uniform." 

In  volume  for  1863  (p.  427),  ascent,  31st  March  :— "  The  sky 
was  blue  and  almost  oloudless  ;  .  .  .  .  almost  every  successive 
reading  of  the  thermometer  was  less  than  the  preceding  in 
ascending  and  greater  in  descending;  ....  the  température 
was  just  zéro  at  the  highest  point  (22,884  ft.)  and  42°  on  the 
ground  ;  there  had  therefore  been  on  the  earth  a  décline  of  8° 
during  the  2h.  10m.  we  were  away.  By  comparing  the  tem- 
pératures on  the  same  level  it  wlll  be  seen  that  ail  those  when 
descending  are  îower  than  those  ascending,  indicating  that  the 
whoîe  mass  of  air  waa  declining  in  température  as  that  in  im- 
médiate contact  with  the  earth,  though  possibly  to  a  less  degree." 

18th  April,  1863  (p.  428)  :—"  At  1.26  we  were  7,000  ft.  high, 
in  a  thick  mist,  almost  a  fog  ;  the  température  of  air  continued 
at  32°  nearly,  whilst  that  of  the  dew-point  inereased  several 
degrees  ;  on  jpasaing  out  of  the  cloud  thèse  two  températures 
very  suddenly  separated,  the  latter  decreasing  rapidly  ;  the  sky 
was  without  a  cloud." 

21st  July,  1863  (table,  p.  470),  we  find  :— **  At  5.42  p.m.,  at 
height  of  636  ft.,  the  température  of  the  air  was  61*5°  ;  there 
was  no  change  in  descending  to  the  earth,  when  (at  5.45)  it  was 
still  61-5°." 

Volume  for  1864  (p.  222),  13th  June,  1864,  we  find  in  table 
at  2.41.30,  height  6,550  ft.  (marked  in  note  "  cloudy  "),  the  tem- 
pérature 29*5°  ;  at  2.50,  height  7,277  fL,  the  température  had 
risen  to  31°."  Mr.  Glaisher  remarks  on  his  last  descent  : — 
"  The  température  (7.58  p.m.)  at  1,800  ft.  was  53*2°,  below  which 
there  was  scarcely  any  change  till  the  earth  was  reached  (at 
8.14  p.m.).  This  fact,  of  no  change  in  the  température  of  the 
air  within  1,800  ft.  of  the  ground  at  the  time  of  sunset,  was 
very  remarkable,  for  it  indicated  that  if  such  be  a  law,  the  law 
of  decrease  of  température  with  increase  of  élévation  may  he 
reversed  at  nightfor  sonie  distance  from  the  earth" 

In  ascent,  20th  June,  1864  (p.  271,  and  table,  p.  236)  :— 
"About  6.15 p.m., température  at  ground  before  starting  was 
66-5°;  .  .  .  .  at  4,200  ft.  (6.53),  température  was  49'6°^  on  de- 
scending for  the  last  time  it  inereased  to  61°  at  2,000  ft.,  and 
to  64*5°  on  the  ground.  This  was  about  one  hour  before 
sunset,  showing  in  the  last  2,000  ft.  an  increase  of  température 
of  3°,  thtts  showing  that  the  ueual  law  holda  good  to  this  time, 
but  apparently  with  far  less  energy,  as,  in  ascending,  the 
decrease  of  température,  in  the  same  space,  was  three  timeê 
greater,  or  9°." 

Yolume  for  1865,  30th  Dec,  1864  (p.  147)  :— "  At  2,500  ft. 
we  met  with  clouds.  The  température  was  31°  at  3,300  ft., 
jast  at  the  upper  surface  of  the  cloud  the  température  was  27°  ; 
on  getting  dbove  the  cloud  the  température  rose,  and,  when 
400  ft.  above  it,  had  inereased  to  31*5°."  Again,  in  the  final 
descent  at  about  3  p.m.,  "  at  900  ft.,  the  température  was  38*5°, 
no  change  at  300  ft.,  and  the  same  at  the  surface." 


27th  Peb.,  1865  (p.  147):— "We  left  the  earth  at  1.58 pjn. 
The  température  of  the  air  was  52°,  declined  gradnally  to  35° 

(2.6  at  height  of  3,990  ft.),  when  cloud  was  reached 

During  the  passage  through  it  there  was  no  change  of  tem- 
pérature, but  on  passing  above  il,  the  température  inereased 
with  the  élévation."  At  2.17  p.m.  (height  being  4,965  ft. — see 
table  p.  160),  the  température  was  39*2,  showing  above  4°  of 
increase  above  the  cUmd, 

Volame  for  1866  (p.  368)  :— On  2nd  October,  1865,  «  at 
6.20  pjn.,  température  at  the  time  being  56°  (about  three- 
quarters  of  an  hour  before  sunset),  the  ascent  commenced,  the 
skyfree  from  cloud;  at  6.25  p.m.,  height  967  ft.,  température 
57^  and  increasing  ;  at  1,200  ft.  it  had  inereased  to  58'9°.  On 
descending  to  900  ft.,  température  fell  to  578°.  On  again 
ascending,  the  température  inereased  to  59*6°  at  1,900  ft., 
being  3'5°  wcurmer  than  when  the  earth  was  left.  On  descend- 
ing, the  température  decreased  to  57*5°  at  the  height  of  600  ft.; 
and  in  the  several  subséquent  ascents  and  descents,  the  tem- 
pérature inereased  with  élévation  and  decreased  on  ap- 
proaching  the  earth.  On  every  occasion  the  highest  tem- 
pérature was  met  with  at  the  highest  point."  Aa  r^^ards  the 
hamidity  of  the  air,  he  says,  ''  lis  amount  of  moisture  in  the 
beginning  of  the  ascent  was  5^  grains  in  a  cubic  foot  of  air  ; 
and,  at  the  same  élévation,  was  4^  grains  in  the  same  mass  of 
the  air  at  the  end  of  the  ascent."  This,  in  accordance  with 
my  views,  aocounts  for  the  observations,  inasmuch  as  f  of 
a  grain  of  moisture  liquefied  will  beat  a  cubic  foot  of  air  about 
6°.  Again  (p.  370),  Mr.  Glaisher  says,  "  This  first  night-ex- 
periment,  so  far,  indicates  that,  on  a  clear  night,  the  tempéra- 
ture up  to  a  certain  élévation  increases  with  increase  of  éléva- 
tion." 

2nd  December,  1865  (p.  370)  :— "  The  day  was  doudless,  but 
became  suddenly  overcast  before  the  ascent.  At  about 
2^  hours  after  sunset,  left  the  earth  (température  being  38^°)  ; 
at  1,400  ft.  it  was  2°  Iower.  Ail  through  this  excursion  the 
température  fell  with  increase  of  élévation.  During  the  whole 
ascent  the  sky  was  covered  witK  doud  "  (p.  371).  "  The  ex- 
périmente ail  show  a  smM  decrease  of  température  with  in- 
creasing élévation  ;  they  were  made,  however,  entirely  under 
the  doud*' 

29th  May,  1866  (p.  371):— "At  6.14  p.m.  (about  If  hour 
before  sunset),  température  of  air  58°  ;  at  1,200  ft.,  tempéra- 
ture 55°  ;  between  3,600  and  4,600  ft.  température  was  43°  ; 
and  at  height  of  6,200  ft.  (at  717)  température  was  29^°. 
On  descending,  the  température  inereased,  but  not  uniformly, 
to  54°  (8.9)  ot  380  ft.  above  the  sea — the  sun  had  set  pre- 
viously.  On  ascending  again  the  température  declined,  but 
somewhat  less  rapidly  than  before.  At  one  mile  the  tem- 
pérature had  decHned  to  39°  ;  and  on  reaching  the  beight  of 
6,200  ft. — the  sun  having  set  nearly  20  minutes — the  tem- 
pérature was  35°,  or  about  6°  warmer  than  when  at  the  same 
élévation  something  more  than  one  hour  before.  On  descend- 
ing there  was  little  change  for  1,000  ft.  ;  température  inereased 
to  37°  at  4,500  ft.  ;  to  47°  at  1,500  ft.  ;  and  to  54°  at  900  ft.  ; 
but  hère  the  increase  was  checked,  and  at  600  ft.  the  tem- 
pérature was  52|°.  On  ascending  a  little  again  the  tem- 
pérature inereased,  and  decreased  on  descending,  and  was  50^° 
on  the  ground  at  a  spot  300  ft.  above  the  sea  at  half-past  8 
o'clock. 

Mr.  Glaisher's  remarks  on  thèse  night  ascents  are  (p.  373)  : — 
"  About  sunset,  the  température  varies  little  for  a  height  of 
2,000  ft.  ;  at  night,  wUh  a  clear  sky,  from  the  only  experiment 
made,  the  température  increases  toith  increase  of  eievation  ;  with 
a  cloudy  sky,  there  was  a  small  increase  of  température  as  the 
height  inereased.  In  the  double  ascent,  on  the  29th  May — 
the  one  just  before  sunset  and  the  other  after — it  woidd  seem 
that  after  radiation  is  set  in,  the  beat  passes  upwards  till 
arrested  where  the  air  ia  satu/rated  with  vapour,  when  a  beat 
greater  by  5  degrees  was  experienced  after  sunset  than  at  the 
same  élévation  before  sunset." 

I   bave  only  a  few  observations  to  offer  on  thèse  experi* 
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ments — Ist.  That,  in  every  instance,  they  sHow  **  increase  of 
température  above  the  clouds,"  i,e.,  "  where  vapeur  is  con- 
densed."  2nd.  The  night  asceut  of  the  2nd  October,  1865,  dis- 
tinctly  proves  "  an  iucrease  of  température  as  we  ascend  in  cîear 
calm  weather  when  condensation  takes  place."  3rd.  The  ascent 
on  Slst  March,  1863,  is  equally  conclnsive  in  proving  that  with 
a  hîue  and  almost  cloudless  sky  there  will  be  no  inversion  of  the 
normal  law  jpromded  the  air  he  very  dry  ;  for,  on  this  occasion, 
"  the  dew-point  just  before  reaching  the  earth  was  12 J°  below 
the  atmospheric  température,  and  was  even  much  farther  re- 
moved  at  the  higher  élévations."  Hence  there  was  no  condensa' 
tion  of  vaponr,  and  the  normal  law  was  not  subverted  at  ail 
during  this  ascent.  (See  table,  pp.  438-9  of  vol.  for  1863,  as  to 
the  above.)  4th.  That  the  phenomenon  requiring  ezplanation 
on  dewy  nights  in  thèse  experiments,  as  well  as  in  ail  those  of 
Dr.  Wells,  is  **  an  increase  of  température  in  ascending  from 
the  earth,"  and  not  merely  a  "  chilled  surface  in  référence  to  the 
air  generally."  5th.  That  there  is  an  tncrease  of  atmospheric 
température  (when  dew  is  formed)  above  that  which  ezisted 
previously,  the  surface  only  sharing  the  cold  température  of  the 
deposited  moisture,  and  being  really  protected  from  any  ex- 
cessive ohill  from  the  "  etherial  vault,"  by  the  beat  which  the 
air  receives  from  the  condensed  vaponr.  As  a  proof  of  this 
point  I  would  refer  especially  to  the  ''  increase  of  nearly  6° 
in  the  température  (at  the  height  of  6,200  ft.)  afler  aunset  "  in 
Mr.  Glaisher's  ascent,  29th  May,  1866. 

In  regard  to  Dr.  Wells's  theory,  if  we  assume  "  terrestrial 
radiation  "  as  a  cause,  it  is  évident  that  the  maximum  ab- 
sorption of  beat  must  occur  in  the  lowest  stratum  of  air,  and 
this  cause  could  not  therefore  in  any  way  contribute  to  greater 
heat  at  higher  élévations.  Many  of  Dr.  Wells's  assumptions 
are  plainly  inadmissible  ;  for  instance  (Casella's  édition,  p.  68), 
"  That  dense  clouds  near  the  earth  must  possess  the  same  heat 
as  the  lower  atmosphère  "  (also  p.  69).  "  That  terrestrial  heat 
must  hav6  a  ready  transit  through  an  atmosphère  which  trans- 
mite  Bolar  heat  copiously  "  (also  pp.  64  and  78).  He  assumes 
"  that  the  superficial  stratum  of  air  proceeds  to  radiate  back 
to  the  earth  its  ezcess  of  heat  "  (acquired  by  radiation  from 
the  earth),  and  that  it  is  thereby  more  chilled  than  the  superior 
strata  " — apparently  forgetting  that  if  it  radiated  to  the  earth 
it  must  do  so  also  to  the  upper  strata,  which  (in  like  manner) 
must  be  taken  as  radiating  upwards  and  downwards.  His 
hypothesis  is  therefore  uttorly  worthless  for  the  purpose  of 
explaining  the  phenomena.  The  chilling  effect  of  air  descending 
from  the  upper  régions  appears  to  be  nearly  altogether  ignored 
by  Dr.  Wells  ;  and  he  assumes  (p.  67)  "  that  clouds  act  as 
radiatora  of  heat  to  the  earth,"  instead  of  merely  "  screening 
it  "  from  extrême  chilling  "  etherial  "  influences  (in  a  manner 
similar  to  the  "  raised  board  "  in  his  own  experiments)  ;  and 
yet  he  admita  that  (p.  29),  "  During  nights  generally  clear,  if 
the  zénith  be  occupied  by  a  clou  d /or  only  afew  minutes,  a 
thermometer  on  the  grass  will  rise  several  degrees."  A  cloud 
in  the  2enith  may  act  as  a  screen,  and  produce  such  a  resuit  ; 
but  its  influence  cannot  be  attributed  to  "  radiation  of  heat  to 
the  thermometer."  It  merely  interfères  to  diminish  the  chill 
from  above,  and  enables  the  heat  of  the  earth  to  regain  its 
ascendency  in  warming  the  surface. 


ON  THE  TEMPERATURE  AND  ANIMAL  LIFE  OP. 

THE  DEEP  SEA. 

by  william  b.  cabfbntbb,  mj).,  f.&.s. 
In  Four  Parts. — Part  IV. 


^^mURING  each  cruise  of  the  Porcupine  samples  of  sea- 

%jnj     water,  obtained  from  varions  depths  as  well  as  from 

^^id      ^^6  surface,  at  stations  far  removed  from  land,  were 

Bubmitted  to  the  permanganate  test,  afler  the  method 

of  Professor  W.  A.  Miller,  with  an  addition  suggested  by  Dr. 

AngUB  Smith  for  the  purpose  of  distinguiahing  the  organic 


matter  in  a  siate  of  décomposition  from  that  which  is  only  decom- 
posahle  ;  with  the  resuit  of  showing  the  uniform  présence  of  an 
appréciable  quantity  of  matter  of  the  latter  kind,  which,  not 
having  passed  into  a  state  of  décomposition,  may  be  assimila 
able  as  food  by  animais,  being,  in  fact,  Protoplasm  in  a  state 
of  extrême  dilution.  And  the  careful  analyses  of  larger  quan- 
tities  collected  during  the  third  cruise,  which  hâve  been  sinoe 
made  by  Dr.  Frankland,  hâve  fully  confirmcd  thèse  reaults  by 
demonstrating  the  highly  azotized  character  of  this  organic 
matter,  which  présents  itself  in  samples  of  sea-water  taken  up 
at  from  500  to  750  fathoms'  depth,  in  such  a  proportion  that 
its  universal  diffusion  through  the  oceanic  waters  may  be  safely 
predicated. 

Until,  therefore,  any  other  more  probable  hypothesis  shall 
hâve  been  proposed,  the  sustenance  of  animal  life  on  the  ocean- 
bottom  at  any  depth  may  be  fairly  accounted  for  on  the  sup- 
position of  Professor  Wyville  Thomson,  that  the  Protozoic 
portion  of  that  Fauna  is  nourished  by  direct  absorption  from 
the  dilute  Protoplasm  diff'used  through  the  whole  mass  of 
oceanic  waters,  just  as  it  draws  from  the  same  mass  the  minerai 
ingrédients  of  the  skeletons  it  forms.  This  diflused  Proto- 
plasm, however,  must  be  continually  undergoing  décomposition, 
and  must  be  as  continually  renewed  ;  and  the  source  of  that 
renewal  must  lie  in  the  surface»life  of  plants  and  animais,  by 
which  (as  pointed  out  by  Professor  Wyville  Thomson)  fresh 
supplies  of  organic  matter  must  be  continually  imparted  to  the 
oceanic  waters,  being  carried  down  even  tô  their  greatest  depths 
by  that  liquid  diffusion  which  was  so  admirably  investigated  by 
the  late  Professor  Graham. 

Not  only,  however,  has  the  nutrition  of  the  abyssal  Fauna 
to  be  explained  ;  its  respiration  also  has  to  be  accounted  for  ; 
and  on  this  prooess  also  the  results  of  the  analyses  of  the  gases 
of  the  sea- water  made  during  the  Porcupine  expédition  throw 
very  important  light.  Samples  were  collected  not  only  at  the 
surface,  under  a  great  variety  of  circumstances,  but  also  from 
great  depths  ;  and  the  gases  expelled  by  boiling  were  subjected 
to  analysis  according  to  the  method  of  Professor  W.  A.  Miller — 
the  adaptation  of  his  apparatus  to  the  exigencies  of  ship -board 
having  been  successfully  accomplished  during  the  first  cruise 
by  Mr.  W.  L.  Carpenter.  The  gênerai  averageofthirty  analyses 
of  surface-water  gives  the  foUowing  as  the  percentage  propor- 
tions : — 25*1  oxygen,  54*2  nitrogen,  20*7  carbonic  acid.  This 
proportion,  however,  was  subjcct  to  great  variations,  as  will 
be  presently  shown.  As  a  gênerai  rule,  the  proportion  of  oxygen 
was  found  to  diminish,  and  that  of  carbonic  acid  to  increase, 
with  the  depth:  the  results  of  the  analyses  of  intermediate 
waters  giving  a  percentage  of  22*0  oxygen,  52'8  nitrogen,  and 
26-2  carbonic  acid  ;  whilst  the  results  of  analyses  of  hottom- 
waters  gave  19*5  oxygen,  526  nitrogen,  and  27*9  carbonic  acid. 
But  bo^^om-water  at  a  comparatively  small  depth  often  con- 
tained  as  much  carbonic  acid  and  as  little  oxygen  as  m^er- 
mediaie  water  at  much  greater  depths  ;  and  the  proportion  of 
carbonic  acid  to  oxygen  in  2)o^fo7n -water  was  found  to  bear  a 
much  doser  relation  to  the  abundance  of  animal  life  (especially 
of  the  more  elevated  types),  as  shown  by  the  dredge,  than  to 
its  depth.  This  was  very  strikingly  shown  in  an  instance  in 
which  analyses  were  made  of  the  gases  contained  in  samples 
of  water  collected  at  every  50  fathoms,  from  400  fathoms  to 
the  bottom  at  862  fathoms,  the  percentage  results  being  as  fol- 

lows  I^~- 

760  fftih.       SOOfath.    Boitom,862fftth. 

17-8 17-2 

48-5 34-5 

33-7 48*3 


Oxygen  18'8. 

Nitrogen    49-3. 

CarbomoAoid   31*9. 


The  extraordinarily  augmented  i>ercentage  of  carbonic  acid 
in  the  stratom  of  water  hère  immediately  overlying  the  sea-bed 
was  accompanied  by  a  great  abundance  of  animal  life.  On  the 
other  hand,  the  lowest  percentage  of  carbonic  acid  found  in 
bottom  water— viz.  7*9 — was  accompanied  by  a  "  very  bad 
haul."  In  several  cases  in  which  the  depths  were  nearly  the 
same,  the  analyst  ventured  a  prédiction  as  to  the  abundance,  or 
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otlierwise,  of  animal  life,  from  the  proportion  of  oarbonio  aoid 
in  the  bottom-water  ;  and  his  prédiction  proved  in  every  in- 
stance correct. 

It  wonld  appear,  therefore,  that  the  increase  in  the  propor- 
tion of  carbonic  acid,  and  the  diminution  in  that  of  the  oxygen, 
in  the  abyssal  waters  of  the  océan,  is  due  to  the  respiratory 
process,  which  is  no  less  a  necessary  condition  of  the  existence 
of  animal  life  on  the  sea-bed,  than  is  the  présence  of  food- 
material  for  its  sustenance.  And  it  is  fnrther  obvions  that  the 
continaed  consumption  of  oxygen  and  libération  of  carbonic 
acid  would  soon  render  the  stratum  of  water  immediately  above 
the  bottom  completely  irrespirable — in  the  absence  of  any  anta- 
gonistio  procesB  of  végétation — were  it  not  for  the  upward 
diffusion  of  the  carbonic  acid  through  the  intermediate  waters 
to  the  aufface,  and  the  dovmward  diâbsion  of  oxygen  from  the 
surface  to  the  depths  below.  A  continuai  interchange  will  take 
place  dt  the  surface  between  the  gases  of  the  sea-water  and 
those  of  the  atmosphère;  and  thus  the  respiration  of  the 
abyssal  Fauna  is  provided  for  by  a  process  of  diffusion,  which 
may  hâve  to  operate  through  three  miles  or  more  of  intervening 
water. 

The  varying  proportions  of  carbonic  acid  and  oxygen  in  the 
surface'WAieTB  are  doubtless  to  be  accounted  for  in  part  by  the 
différences  in  the  amount  and  character  of  the  animal  life 
existing  beneath  ;  but  a  comparison  of  the  résulte  of  the  analyses 
made  during  the  agitation  of  the  surface  by  wind,  with  those 
made  in  calm  weather,  showed  so  decided  a  réduction  in  the 
proportion  of  carbonic  acid,  with  an  increase  in  that  of  oxygen, 
under  the  former  condition,  as  almost  unequivocally  to  indicate 
that  superficial  disturbance  of  the  sea  by  atmospheric  movement 
îs  absoîutely  necessary  for  its  purification  from  the  noxious 
effects  of  animal  décomposition.  Of  this  view  a  most  unex- 
pected  and  remarkable  confirmation  bas  been  afforded  by  the 
following  circumstance  : — In  one  of  the  analyses  of  surface- 
water  made  during  the  second  cruise,  the  percentage  of  carbonic 
acid  fell  as  low  as  33,  while  that  of  oxygen  rose  as  high  as 
87*1  ;  and  in  a  like  analysis  made  during  the  third  cruise,  the 
percentage  of  carbonic  acid  was  5'6,  whilo  that  of  oxygen  was 
45'3.  As  the  résulte  of  every  other  analysis  of  surface-water 
were  in  marked  contrast  to  theso,  it  became  a  question  whether 
they  should  not  be  thrown  ont  as  erroneous;  until  it  was 
recolleoted  that,  whilst  the  samples  of  surface-water  had  been 
generally  taken  up  from  the  how  of  the  vessel,  they  had  been 
drawn  in  thèse  two  instances  from  àbafi  the  paddles,  and  had 
thus  been  subjected  to  such  a  violent  agitation  in  contact  with 
Vhe  atmosphère  as  would  pre-eminently  favour  their  thorough 
aération. 

Hence,  then,  it  may  be  affirmed  that  every  disturbance  of 
the  ocean-Burface  by  atmospheric  movement,  from  the  gentlest 
ripple  to  the  most  tremendous  storm-wave,  contributes,  in  pro- 
portion to  its  amount,  to  the  maintenance  of  animal  life  in  its 
abyssal  depths — doing,  in  faot,  for  the  aération  of  the  âuids  of 
their  inhabitants,  just  what  is  done  by  the  heaving  and  falling 
of  the  walls  of  our  own  chest  for  the  aëration  of  the  blood 
which  courses  through  our  lungs.  A  perpétuai  calm  would  be 
as  fatal  to  their  continued  existence  as  the  forcible  stoppage  of 
ail  respiratory  movement  would  be  to  our  own.  And  thus 
universal  stagnation  would  become  universal  death. 

Thus  it  bas  been  shown  that  the  bed  of  the  deep  sea,  even 
in  the  immédiate  neighbourhood  of  our  own  shores,  is  an  area 
of  which  the  conditions  hâve  until  lately  been  as  completely 
nnknown  as  those  of  the  ice-bound  régions  of  the  pôles,  or  of 
the  densest  forests,  the  most  arid  déserts,  the  most  inaccessible 
mountain-summits,  that  lie  between  the  tropics  ;  and  further, 
that  by  the  systematic  employment  of  the  sounding  apparatus, 
the  thermometer,  and  the  dredge,  almost  as  complète  a  know- 
ledge  can  be  gained  of  those  conditions  as  if  the  explorer  could 
himself  visit  the  abyssal  depths  he  desires  to  examine.  Of  the 
important  discoverî«s  in  almost  every  department  of  science, 
but  more  particularly  in  what  Mr.  Kingsley  bas  well  termed 
bio-geology,  which  may  be  anticipated  from  the  continuation 


and  extension  of  an  inquiry  of  which  the  mère  commencement 
bas  yielded  such  an  abundant  harvest,  the  speaker  felt  it 
scarcely  possible  to  form  too  high  an  expectation.  And,  in 
conclusion,  he  referred  to  the  systematic  and  energetio  prose- 
cution  of  deep-sea  explorations  by  the  United  States  Ooast 
Survey  and  by  the  Swedish  Government — the  résulta  of  which 
prove  to  be  singnlarly  accordant  with  those  now  briefly  ex- 
ponnded — as  showing  that  other  maritime  Powers  are  strongly 
interestedin  the  subject;  and  expressed  the  eamest  hope  that 
the  libéral  assistance  of  her  Majeety*s  Government,  which  has 
already  enabled  British  naturaliste  to  obtain  the  lead  in  this 
inquiry,  would  be  so  continued  as  to  enable  them  to  keep  it  in 
the  future.  In  particular,  he  called  attention  to  the  suggestion 
lately  thrown  ont  by  M.  Alex.  Agassiz,  that  an  arrangement 
might  be  made  by  our  own  Admiralty  with  the  naval  antho- 
rities  of  the  United  States,  by  which  a  thorough  survey, 
physical  and  biological,  of  the  North  Atlantic  should  be  divided 
between  the  two  countries  ;  so  that  British  and  American  ex- 
plorers,  prosecuting  in  a  spirit  of  gênerons  rivalry  labours  most 
important  to  the  science  of  the  future,  might  meet  and^  shake 
hands  on  the  mid-ocean. — Lecture  delivered  hefore  the  Boyal 
Institution, 


WHAT  WAS  DONE  IN  THB  SEVEBAL  BRITISH 
OBSERVATOBIBS  IN  1869. 

In  Foub  Pabts. — Part  IV. 

Mr,  LasseJTs  Observatory, 

R.  LASSELL  remarks  that  sînce  his  rotum  from 
Malta  he  has  almost  entirely  neglected  astronomy  ; 
but  he  has  at  length  re-erected  his  2-fl.  equatorial, 
nearly  as  it  was  at  Starfield,  and  at  Bradstones.  Hc 
has  chosen  the  form  of  a  drum-dome,  as  possessing  greater  per- 
manence of  shape  :  and  therefore  affording  greater  facility  of 
opening  and  shutting,  without  danger  of  the  shutters  being  set 
fast  by  increased  or  unequal  friction  by  warping.  Mr.  Lasséli 
thinks  that  the  greater  capaoity  of  the  building  is  aJso  advan- 
tageous,  by  its  securing  a  more  uniform  température.  The 
dôme  revolves  on  six  8-in.  cannon  balls,  working  between 
cast-iron  channels,  the  sectional  curvature  of  which  is  6  in. 
radius.  The  lower  channel  is  screwed  to  aYing  consisting  of 
two  strata  of  inch  and  a  half  deal  plank,  11  in.  broad,  eut  into 
lengths  of  3  ft.  6  in.,  and  bolted  together  with  the  end  joints 
altemating.  This  ring  is  secured  by  ^-in.  bolts,  built  in  tho 
brickwork,  to  a  9-in.  circular  wall,  whose  interior  radias  is  14 
ft.  6  in.  The  upper  channel  is  screwed  to  the  nnder  surface 
of  a  similarly  constructed  ring,  of  pièces  of  plank  3  in.  thick. 
This  forms  the  base  ring  of  the  dôme,  on  which  are  sapported 
three  other  lighter  rings  by  intervening  crosses,  thèse  Ûghter 
rings  and  crosses  being  respectively  made  ont  of  1  in.  and  H  in 
plank.  Across  the  circle  of  the  nppermost  ring,  but  2  ft.  6  in 
from  its  centre,  is  laid  a  trussed  beam,  29  ÎU  S  in.  long,  which 
carries  the  side-supports  of  the  horizontal  shutter,  distant 
4  fb.  8  in.,  and  extending  quite  across  the  building.  This  shutter, 
about  18  ft.  long,  travels  on  roUers  between  thèse  supports,  and 
when  withdrawn,  exposes  the  vertical  sky  from  the  circumfer- 
ence  of  the  dôme  to  2  ft.  6  in.  beyond  the  centre.  The  roof, 
principally  borne  by  the  trussed  beam,  and  having  no  more 
inclination  than  is  necessary  for  carrying  off  the  rain,  is  covered 
(as  well  as  the  circumferenoe  of  the  dôme)  with  |  in.  deal  board 
in  two  strata,  which  finally  received  a  coat  of  well-painted 
canvas.  The  vertical  shntter  is  framed  of  wood  to  the  radius 
of  the  building,  travelling  on  two  large  puUeys  guided  by  a  rail, 
and  when  opened,  slides  within  that  part  of  the  dôme  which  is 
adjacent  to  the  opening  on  the  preceding  side,  so  as  to  be  com- 
pletely ont  of  the  way,  and  unaffected  by  wind,  however  violent. 
The  mode  of  carrying  on  the  dôme  while  observing,  is  by 
attabhing  a  light  pair  of  three-sheave  blocks  to  the  wall-plate 
and  base-ring,  the  end  of  the  rope,  or  fall  being  carried  to  a 
hook  or  belaying-pin  attached  to  the  observing  staircase.     The 
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facilities  for  opening  and  donng  the  dôme  are  by  thia  oonstrac- 
tien  eminenilj  Batisfaotory,  either  opération  being  performed 
in  îeêê  fhan  one  minute,  withoat  anj  irksome  exercise  of  mas- 
cnlar  power* 

Mr.  Lassell  bas  also  introdneed  a  sligbt  Tariation  in  tbe 
mounHng  of  tbe  télescope,  baving  snbstitoted  a  cast-iron  firune 
for  tbe  mass  of  masoniy  wbiob  fbrmerly  snpported  tbe  npper 
part  of  tbe  polar  azîs  ;  wbicb  renders  tbe  instmoient  more 
capable  of  removal,  sbonld  tbat  erer  be  reqnired. 

He  is  glad  to  say  tbat  tbe  condition  of  tbe  télescope  on  tbis 
remonnting  gÎTes  bim  tbe  greatest  satisfaction.  Tbe  specnlnm 
bas  been  laid  np  nnder  a  coat  of  ramisb  for  more  than  eigbt 
years  ;  yet  on  tbis  being  carefnlly  dissoWed  off  witb  a  little 
abeolate  alcobol,  tbe  surface  reappears  witb  no  sensible  détériora* 
tion  of  eitber  lustre  or  defining  power  ;  and  Mr.  LasseU  sees 
minute  points  of  ligbt  and  tbe  sur£tce  of  Jupiter  (barring  a 
little  abatement  of  bis  own  TÎsual  acuteness)  just  as  well  as 
ever.  He  is  indined  to  tbink  tbis  size  of  télescope  tbe  Tery 
best  in  point  of  efficiency  tbat  can  be,  since  it  is  just  witbin  tbe 
power  of  one  obserrer  to  manage  it,  witbout  being  dépendent  on 
an  assistant. 

Mr.  LasseU  is  afraid  tbat  be  cannot  promise  for  tbe  future 
to  be  a  Tery  aetire  obserrer;  and  during  tbe  few  opportunités 
lie  bas  yet  bad,  be  bas  been  moet  struok  witb  tiie  pbase  of 
Jupiter,  wbicb  présents  tbis  year  an  aspect  more  distmguisbed 
by  a  profbsion  of  narrow  sbarp  bdts,  togetber  witb  on  tbe  wbole 
a  more  uniform  aspect  from  day  to  day  and  from  week  to  week, 
than  used  fbrmerly  to  be  présent.  On  référence  to  a  pretty 
numerous  séries  of  sketcbes  of  tbe  planet  wbicb  Mr.  LasseU 
bas  made  during  more  tban  twenty  years,  be  is  struck  witb  tbe 
▼ariety  of  configuration  wbicb  bas  presentèd  itself,  witbout 
predsely  tbe  same  form  baving  bitberto  recurred.  Wben  we 
refleot  upon  tbe  magnitude  of  tbese  colossal  cbanges  on  tbe 
surface  é[  a  planet  of  so  vast  a  size,  we  cannot  belp  being 
impressed  witb  a  feeling  of  intense  admiration,  and  ci 
curiosity  (if  tbat  were  of  any  ayail)  to  know  bow  tbey  are 
produced. 

Ifr.  Huggin8*a  Ohservaiory. — ^In  tbe  autumn  of  1868,  numerous 
expérimente  were  made  for  tbe  purpose  of  finding  a  metbod  by 
wbicb  tbe  forme  of  tbe  solar  prominenees  could  be  obsenred 
directly.  Bereral  new  arrangements  of  tbe  spectroscope  were 
oonstmcted  witb  tbis  object  in  riew,  but  at  last  tbe  very  simple 
metbod  of  employing  a  wide  slit  suggested  itself,  and  on 
February  IS,  Mr.  Huggins  suoceeded  in  tbis  way  in  obserring 
directly,  and  not  by  inference,  from  tbe  Taxying  lengtb  of  tbe 
brigbt  Unes,  tbe  ouUine  of  a  solar  prominenee.  Wben  a 
spectroscope  of  only  moderato  power  is  employed,  Mr.  Huggins 
fbund  it  to  be  of  adrantag^  to  limit  tbe  field  of  riew  of  tbe 
little  télescope  to  tbe  part  of  tbe  spectrum  wbere  tbe  Ugbt  of 
the  prominenee  is  situated,  and  furtber  to  interpose  a  red  glass 
wben  tbe  ligbt  is  found  to  be  inoouTeniently  brigbt  to  tbe  eye.^ 
Oiber  expérimente  were  carried  on  for  tbe  purpose  of  rendering 
the  solar  prominenees  visible  witbout  a  spectroscope,  by  means 
of  tbe  property  of  sélective  absorption  possessed  by  many- 
ooloured  média,  a  metbod  wbicb  presentèd  itself  to  Mr.  Huggins 
ihree  or  four  years  since.  Tbe  problem  to  be  solved  was  to 
find  a  oombination  of  média  wbicb  wonld  absorb  ligbt  of  aU 
refrangibiUties  except  precisely  tbat  of  0,  or  of  F.  A  large 
numbw  of  minerai  and  vegetable  substances  was  examined; 
tbe  most  promising  combination  wbicb  bas  been  found  consists 
of  a  solution  of  carminé  in  ammonia  wbicb  cuts  off  neariy  ail 
tbe  Ugbt  more  refrangible  tban  C,  combined  witb  a  solution  of 
cbloropbyR  wbicb  gives  a  band  of  absorption,  taking  away  tbe 
brigbter  part  of  tbe  Ugbt  less  refrangible  tban  0.  As  yet 
chloropbyU  bas  only  been  obtained  in  a  state  in  wbicb  tbe  band 
of  absorption  encroacbes  upon  G,  and  weakens  tbe  ligbt  of  tbe 
prominenee.^ 

The  observations  in  tbis  observatory  were  interrupted  in  tbe 


1  ProwêêHmgi  ^Oê  Sopai  Soeiêtg,  yoL  TXfVL  p.  SOI. 

*  jrofltt  V  ^•'fM*,  ToL  zzx.  p.  se. 


autumn  by  the  necessary  preparatioDs  to  fit  the  buildnig  for 
tbe  réception  of  a  refraotor  of  15  in.  apertueb  whieh  is  being- 
oonstruoted  by  Mr.  Gmbh  of  Dublin,  îtxt  tbe  Boyal  Sooiefy,  Ij 
wbom  it  wiU  be  placed  in  tbe  bands  of  Mr.  Huggins.— ^nuat 

Beport  of  the  Oowneil  of  the  Boy  al  AHronomioal 


ON  THB   COMPOSITION  OF  THE  WATBB  OF  THB 

IBISH  SBA. 

BT  T.  X.  THOBFB,  PHJ).,  AXB  B.  H.  WWMW. 

HANKS  to  tbe  investigations  of  Forohhammer,  Yon 
Bibra,  Bisbbof,  and  otbers,  our  knowledgo  oonoeming 
tbe  nature  and  distributimi  of  the  saline  oonstitneots 
of  sea  water  and  of  tbe  causes  of  the  variations  in 
its  composition  as  observed  in  various  parts  of  the  world,  is 
tolerably  extensive  and  précise.  Snglish  obenûsts,  however» 
bave  contributed  next  to  nothing  to  the  gênerai  stoek  of  our 
information  on  tbis  subjeot  Tbis  is  not  a  Uttle  remarkable, 
especially  wben  we  consider  tbe  peouUariy  &vourable  condition 
in  wbicb  tbis  country  is  placed  for  reseiupobes  of  tbis  kind,  by 
reason  of  its  insular  position.  A  few  observations  by  John 
Davy,  made  in  tbe  course  of  bis  long  voyages;  two  memoirs  by 
Marcet  in  tbe  FhUosophical  Tranêa/elionê  for  1819  and  1822,  on 
tbe  température  and  saltness  of  various  seas;  and  an  elaborato 
analysis  by  Scbweitzer  of  tbe  water  of  tbe  EngUsh  Ohannel» 
made  in  1888,  constitnte  by  far  tbe  chief  portion  of  the  work 
doue  in  tbis  direction  by  EngUsh  obemists.  Tbe  ehemical 
bistory  of  tbe  sea  is  mainly  to  be  derived  firom  the  researobes 
and  observations  of  cbemists,  principaUy  Frenoh  and  German» 
tbe  m^jority  of  wbom  were  located  at  oonsîderable  distaneee 
from  tbe  seaboard,  and  wbo  laboured  therafore  under  ail  tho 
disadvantages  wbicb  tbis  circumstance  neoessarily  entails.  So 
far  as  we  can  leam,  tbe  water  of  the  Irish  Ohanndi  bas  never 
been  analyzed.  We  bave  been  induced  therefore  to  undertake 
its  analysis  in  tbe  bope  of  supplying  information  respeoting 
tbe  nature  and  extent  of  tbe  modifications  effected  in  the  corn* 
position  of  tbe  sea  by  its  proximity  to  our  ooasts.  Aocordingly» 
Captaîn  Temple,  of  tbe  Bàhama  Bank  lightsbip,  kindly  ool- 
lected  for  us  a  quantity  of  tbe  water  in  tbe  immédiate  neigh- 
bourbood  of  bis  vessel.  Tbe  vessel  is  situated  in  lat.  54^  21' 
N.  and  long.  4P  II'  W.,  seven  miles  WJ^.W.  of  Bamsay,  Isle 
of  Man,  and  is  placed  neariy  equidistant  from  tbe  shores  of 
England,  ScoUand,  and  Ireland.  During  tbe  greater  part  of  the 
day  a  strong  current  setttng  in  fh>m  tbe  soutb,  probably  from 
the  Atlantic,  flows  past  tbe  sbip  into  tbe  Nortb  Obannel,  and 
tbence  again  into  tbe  océan.  Tbe  water  therefore  taken  foc 
analysis  was  originaUy  tbat  of  tbe  deep  océan,  wbîdh  had  tra» 
versed  almost  tbe  eatire  lengtb  of  tbe  Irish  Obannel,  and  had 
consequently  been  exposed  to  aU  tbe  influences  duo  to  the 
neigbbouring  sea-board,  and  to  tbe  influx  of  the  numerona 
rivers  along  the  coasts. 

The  water  was  obtained  in  tbe  early  part  of  Januaiy,  1870  ; 
tbe  meteorolog^cal  conditions  at  tbe  time  of  ooUeotion,  and  for 
some  time  previously,  were  in  no  wise  rsmarkable.  Th» 
analysis  was  oommenced  immediately  on  receipt  of  the  water. 
Its  spécifie  gravity  compared  witb  dîstîUed  water,  free  from 
air,  and  poesessing  tbe  same  température,  was  found  to  be 

AtO*0 l-OOTl. 

Atl6'  0 l-0a4B4. 

Thèse  numbers  differ  but  sUgbtly  from  tbat  usuaUy  aeeepted 
as  representing  tbe  mean  spécifie  gravity  of  the  water  of  tho 
océan.  Tbe  water  of  tbe  Atlantic,  aooordiiig  to  Yon  Homer» 
possesses  tbe  spécifie  gravity  1-02875  at  <r  0.;  tbat  of  tbo 
English  Obannel  at  15*5^  was  found  by  SchweîtMr  to  bo 
1-0271  ;  on  nearing  the  land  tbe  spedfio  gravity  feU  to  1*0268. 
FuU  détails  of  tbe  méthode  of  analysis  employed  are  given 
in  tbe  original  p^wr.  The  foUowing  synopsis  shows  tbo 
mean  results  of  the  déterminations  :  tbe  numbers  express  tbe 
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amoimt  of  tlie  rujnouu  ingredieste  in  1,000  gmmaeii  of  tbe  Ma* 
watflrr— 

1.  CUorine  ...^ 18*62650 

2.  Bromine  -06133 

8.  Sulplmrio  Aoid  (SOJ 2*59280 

4.  Lime  (total) -57612 

5.  Caldum  Carbonate '04754 

6.  HagDMi» ^ 2-03288 

7.  Mized  AlkaUne  ChloridoB 2718363 


8.  PotaBrinm,.. 

10.  FerrioOzide 

11.  Anmumia  ... 
18.  NitrioAcid... 
18. 


-SOWl 

10-40200 

-00465 

-00011 

-00156 

OoBBtitiMBtB 88-83855 

Thèse  snlMtaiiceiy  arrasged  on  the  aaeamption  tliat  tbe 
itrongest  aoid  ie  nnited  wiih  the  strongeat  base»  yield  the 
foUowing  nnmbera  : — 

Bodium  Chloride 26*43918 

PotasBinm  Chloride -74619 

Magneritiin  Chloride  3-15083 

Hagnennin  Bromide   -07052 

Vagnesinm  Snlphate  2-06606 

Hagneshim  Carbonato    tracée. 

Calcium  Snlphate 1*83168 

Caleinm  Carbonate -04754 

Lithinm  Chloride traces. 

Ammonimn  Chloride   -00041 

Kagneeimn  Nitrate -00207 

Silido  Âoîd  traces. 

Ferrons  Carbonate -00503 


88-85946 
Amonnt  dîreetly  determined 83-83865 

The  water  employed  in  the  foregoing  analysîs  was  colleoted 
in  midwinter.  It  becomes  interestîng  to  know  if  îte  oompo- 
sition  is  nniform  dnring  the  Tarions  seasons  of  the  year.  For- 
tunateljr,  we  can  offer  some  évidence  on  this  point.  In  Aagnst» 
1865,  aiter  a  continaanoe  of  exceptionallj  fine  weather,  one  of 
ns  colleoted  some  sea-water  in  the  neighbonrhood  of  the 
Bahama  Bank  lightship,  and  determined  the  total  qnan- 
iity  of  ite  saline  constitnents,  tegether  with  the  amonnt  of 
chlorine  and  sulphnric  acid.  The  proportion  of  solid  matter 
contained  in  the  water  of  the  Irish  Sea  is  somewhat  greater  in 
sommer  than  in  winter — the  variation  amonnting  to  0'0144  per 
cent. — bnt  the  relative  amonnt  of  solid  matter  présent  in  the 
water  of  the  Irish  Channel  is  invariablj  less  than  is  contained 
in  the  water  of  the  Atlantic  Océan  Ijing  between  the  same 
parallels. 

According  to  Porohhammer,  the  mean  proportion  of  the 
leading  constitnente  of  the  water  of  the  Atlantic  far  away 
from  'Uie  shore  is  as  follows  : — 


01. 


Total 


80,.  CaO.  XgO. 

itSî^'ÏSÎ}^^®^^--    2  362...  0-588...    2-199...     36976 
Belative  amonnt ...      100  ...  11*19    ...2-96    ...1107    ...181-10 

Arranged  in  this  manner,  onr  déterminations  on  the  water 
of  the  Irish  Sea  give  the  following  proportions  : — 


Absolnte 

Amonnt 
perl, 
grammes. 

Belative 
Amonnt 


Cl.  SO,. 

Snmmer  18-735  ...    2187 

Wîntor    18  627...    2161 

Snmmer      100  ...  11*67 

Winter         100  ...  11*63 


CaO. 


MgO. 


Total 
Bidta. 


»•• 


84-082 
0  675  ...    2-032  ...    38-888 

—    ...      —    ...  181-91 
3*09    ...1098    ...18209 


— Paper  tead  hefore  ihe  lAierary  tmà  BhSoêophiùoil  Booidy  qf 
Mamckeêémr, 


ON   THB    OBIGHr   OF   fHt!    WHTTS    BLOOD- 

GORFUSOLES. 

|HE  question  of  the  origin  of  the  white  oorpnseUa  oC 
the  blood  ii  one  to  ^Màk  it  ie  by  no  Beans  easy  te 
give  a  satù&ctoiy  reply.    Thai  they  are  foud  ia 
kxge  nomber  in  iiiB  lyai^hatio  glands  as  well  as  ût 
the  80-called  daotieH  s^aads  represented  by  the  spleen  and 
thyroid  glands,  ia  nndeÈdables  that  tfaey  are  taken  ep  by  the 
blood  as  it  dieolatse  tfarongh  thèse  grands  is  rendered  ahnost 
certain,  not  csily  finna  a  eoneideration  of  the  anatomîcal  stmo- 
tare  whioh  bas  been  so  beantifally  élq/cidated  by  the  researohee 
of  Goodsir»  Fnjf  £Qs«  Taîchmaan,  and  a  host  of  others,  bat 
from  the  resnito  of  oompaxative  nuerosoc^ical  reeearoh  a^lied 
to  the  afférent  and  effisxent  blood  req[>eetively.    It  even  sesmi 
probable  that  Ù»  oooneotive  tisme  of  the  whole  body  is  to  a 
certain  estent  snbservient  to  the  prodactûm  of  thèse  coipnselss 
— ^if,  indeed,  it  be  trae  that  the  flaid  of  the  lymphatics  oontaîna 
eorpnscles  befisre  it  bas  traversed  aay  lymphatic  gland  whateo« 
ever.    It  bas  long  been  admitted  that  the  liver  is  a  centre  for 
their  formation  ;  and  more  recently  the  same  fonction  bas  been 
olaimed  for  the  mnsdes.    Still,  no  attompt  bas  been  made  te 
détermine  whether  tiiey  prooeed  from  pre-ezisting  organiamaof 
a  similar  natale^  or  wheàier  they  are  generated  ds  navo  in  the 
lymph.    A  oommnnioatîan,  however»  bas  lately  been  made  by 
Dr.  Klein  to  Yirohow's  Archw,  whkh  goes  £»  to  show  thst 
they  resnlt  from  the  fissbn  of  pre-ezistîng  oorpasdes.     On  this 
Dr.Klein  lemarks  that^  in  the  blood  of  the  water-newt  ortritoni 
three  forme  of  white  oorpnsoles  can  be  distingnished,  thoos^ 
not  wéll  defined  £rom  eadi  other.    The  first  of  thèse  are  tibe 
well-known  grannlar  or  granulation  oellB  ;  the  second  are  laige, 
pale,  very  finely  grannlar  corpnscles  ;  and  the  third  arccharao- 
terized  by  their  very  small  sise.    He  bas  observed  three  modes 
<^  division  to  oocnr.     In  the  first^  which  is  freqnently  visible  in 
the  grannlar  oells,  the  ceUs  assnme  an  honr-g^ass  form,  pec- 
forming  at  the  aame  time  very  active  movemente  ;  and  the  two 
halves  either  separate  entirely,  or  again  fase  into  one.     In  the 
newly-formed  celle  a  nndens  was  sometimes  perceptible.    In 
the  second  mode  the  white  oorpasde  forms  a  thin  transparent . 
disk,  from  the  periphery  of  which  a  projection  is  given  off, 
which  contains  a  distinct  nudens  ;  the  projection  enlaiges.  and 
becomes  gradnaUy  detached,  whilst  ike  disk  again  assnmes 
ite   original  globular   form,  and   creeps    away.     The  third 
mode  resembles  that  already  described  by  Professor  Stribker 
in    the    case   of   the  migrating    corpnscles    of   the    tongne 
or  cornea  of  the  frog,  and  consiste  simply  in  the  ^nohing 
off  of  a  minute    particle    of  the   protoplasm,  which   then 
takes   on    separate  growth,  and  becomes  a  new  oorpusde. 
Dr.  EHein  states  that,  in  the  corpnscles  of  the  blood  of  the 
triton  at  least,  division  may  occur  more  than  once  in  the  same 
oeil,  whilst  the  process  may  be  aocomplished  in  either  of  the 
preceding  modes.    He  bas  noUoed  similar  phenomena  in  the 
blood  of  the  frog.    In  man,  however,  even  at  a  température  of 
100°  Fahr.,  division  by  the  pinching-off  process  is  rare.     We 
need  scarcely  remark  how  important  thèse  observations  are  in 
référence  to  the  rapid  multiplication  of  cells  in  abscesses,  and 
in  varions  pathologioal  formations  ;  and  how  they  snpply  a  de* 
ficienoy  in  our  knowledge  of  thèse  snlgecte,  which  bas  long  been 
felt — Laneet. 


A  Swediah  Sebool-room.— We  aie  infoimed  that  M.  mineKjslin, 
the  Swediah  Coimiafiioner  for  the  f octhooming  aariaa  of  Annoal  Intar» 
national  Ezhibitîona,  haa  applied  for  pemisaion  to  exhibit  »  fall-nasd 
model  of  a  aehool-room,  jnst  as  it  existe  in  the  oonntry  parishea  în 
Sweden,  with  ail  the  bocks,  maps,  appantoa,  forma,  deeka,  ào.,  in 
otder  to  give  a  complète  idea  of  the  Swediah  pyaftem  <tf  etemeatoiy 
inatmotion.  Her  Mij^Bty'a  CommissioneEB  wUl,  thete  eaa  be  no 
donbt,  gladly  place  a  snffioient  spaœ  at  the  disposai  of  the  Swediah 
Commiaaioner  for  ao  inteiesting  an  exhibit.  It  ia  to  be  hoped  that 
enoonragement  will  be  given  to  other  oonntrioslo  followthia  exeeUent 
example.  An  easy  oompariaon  of  întemational  appUaaoea  for  edvei^ 
tional  pnrpoaes  woold  be  moat  nsefnl  to  visite»  to  the  Rxhibitioa,  and 
wonld  be  benefidal  and  stimnlsting  to  the  ooantriss  eihibitâng. 
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ABDinCaiS  TO  THB  MENA0SBIE  OF  THE  ZOOLOGIOAL  OABDSNB,  BBaBITTS 

Frwm  AprH  àrd  io  Hh,  1870. 


ITi 


OoiiBtry, 


1  Indian  Pjfhan  (Pjihoii  molimiB)  

1  Blaok-fronted  Lamiir  (Lemur  oigxifioiiB)  .. 
6  Cimiiiiff'i  OotodoBB  (Oeiodon  Cmningi)    .. 

1  ^potted  Hjmuk  (Hynm  ocooata) 

1  EDoth  Bear  (MelnrsoB  UbiainB)  

1  Laimer  Faloan  (Faloo  lanarins) 

1  CaputnM  Sqidzrel  (Soiimui  eapiatostiiB) 

1  Qiêy  Sqiiizrél  (Sotimui  amexeiis)    

1  Kink^oii  (Getocdeptes  ottndxvolTiilaB)  


Indîa 

MafJwffTifffflT .... 

IncUft 

Bgyp*  

MOTuI  Ain6X1lMh. 

Ditto 


How  obtained. 


Depodied  bj  tbe  Hon.  B.  i^tspatriok  ... 

Beposîted  bj  Iiexit>Col.  Addiaon 

Bom  in  the  Ménagerie  

Ditto 

Pteaented  by  Oapt.  D.  P.  Mnrray 

Pnrohaaed 

Ditto 

Ditto 

Depoeited  by  the  Ber.  C.  Kin^^y  


Whara  plMtd  in  Qmtàâmt, 


Beptile-hoiue 

Monk^-hooM 

Snudl  Maminul  Houe 

OemiToxa-denB 

Ditto 

FalooDfl*  ÂTiaiy 

Small  Manimmi  HoiiM 

Ditto 

Ditto 


A  GEOLOGICAL  DBEAH  ON  SEIDDAW. 

bt  j.  clutok  wabd,  y.6.s. 

In   Thbbb    Fabxs.  —  Fabx   L 

|NIi  hot  day  in  Angoat,  I  lay  dreamfly  gazing  npon 
the  wîde  and  beaatilîil  proepect  seen  firom  the  anm* 
mit  of  Skiddaw.  Lcx^dng  eastwards,  oyer  the  wxkl 
traok  of  Skiddaw  forest,  the  rearward  dope  of 
Saddkbaok  catdhea  the  eje  ;  then  the  monntaxna  aronnd  Ullee- 
water,  and  HeWellyn  o'ertopping  ail  ;  soathwards,  ridge  seema 
to  lÎBe  beyond  ridge  in  endleaB  aaooeemn,  while,  immedîately 
hûofw,  thongh  ha]f-hidâen  by  the  foreground,  lie  nestled 
E[e8wiok  Yale  and  Ketwick  Lake,  and  like  a  twin  nstnr  ta  the 
last»  the  pladd  waters  of  the  rirer-like  Basaenthwaite,  beyond 
whièh,  to  the  west  and  aoath-west  ia  the  sea-ékirting  plain 
irilh  the  smoking  towns  of  Workington  and  Haryport,  and 
spaïkling  in  the  snn,  on  the  dim  horizon  beyond  the  sea»  are 
Sootland'B  ooast  and  Sootland'B  monntaina,  wheie 

"  Hoge  Criffel'B  hoezy  top  asoende» 
By  Skiddaw  eeen." — Wordsworth. 


As  my  eyes  took  in  this  wide  and  Taried  riew,  my  mind 
looked  back  to  fonner  days,  days  of  old,  old  times»  when  Skid- 
daw was  not»  nor  the  aweet  lakes  bathing  its  fioet  ;  ère  ScawiUl 
liad  nîsed  ita  head  in  prend  pre-eminence^  or  Helvellyn  looked 
dowB  on  oalm  Thixlmere;  when  ail  the  land  was  hidden 
beneaih  ooean's  broad  expansé»  or  was  héld  in  the  icy  gnsp 
of  an  Aretio  winter.  Thns  pondering»  I  fell  into  a  deep  slnmber» 
and  as  I  slept  I  dieamt. 

New  it  seemed  to  me  in  my  dream  as  if  I  were  earried  away 
fiom  this  earih,  and  that»  seated  npon  some  soft  white  billowj 
clovd»  I  travelled  throngh  the  air.  The  powers  of  my  mind 
àlso  seemed  greatly  enlarged  ;  so  that,  whereas  formerly  I  oonld 
■se  but  some  twenty  or  thirty  miles  distant^  now  I  saw  OTtr  an 
azea  eqnal  to  the  whole  of  Snghmd»  and  not  only  so,  bnt  saw» 
when  80  my  mind  inolined»  even  into  the  very  minntiss  of  tins 
wide  prospect. 

With  thèse  feelings  of  beîng  carxied  into  spaee^  there  eame 
npon  me  others  also  of  beîng  wafted  baek  throngh  time»  into 
âges  long  sînoe  gone  by.  And,  with  this  new  sensation»  ail 
temporal  things  seemed  to  Tanisb,  and  a  thick  mist  sndTaponr 
to  take  their  place.  Long  time  I  tried  with  wishlnl  eyea  to 
peree  thia  reil,  for  in  my  inward  oonsoionsness  I  felt  that 
behind  it  was  hidden»  what  we  in  onr  poor  natore  wonld  oall 
the  b^ginning  of  days. 

At  last  tbe  mist  roUed  babk»  bat  my  eyM  were  as  yei  nn- 
aoenstpmed  to  the  norel  sight»  and  the  dimness  that  prerailed 
aronnd  wonld  not  allow  me  to  distingnish  land  £rom  aea; 
and,  thongh  I  eoold  faintly  discem  among  the  waters  in- 
distinct  reefii  of  animalu  of  a  low  ijpe^^  I  oonld  not  as  yei 
defcerBune  whetber  thèse  wevs  the  only  inîiàbitants  of  the  eartk 
or  not.' 

1  Vonadnitet,  raeh  m  Btnvm  Otma4inm  of  Um  LaarMiliaB  Period. 

*  TMi  "TTiHM  "  lu  ■■  itliinit  ■!  ■  ilritiili  nf  thir  iinlnfllml  Mitnij  nf  irn^iMi, 
■ofarMJtliatptgtentkaowBj  aad  tka  aathor  wocud  w&h  it  to  b>  otoidf  mjw 
■tood  that  ko  liy  ao  bmu  latwidf  to  MNrt  «Ithtr  tbat  fofaalailÉn  wiiebo  in* 


Age  after  âge  roOed  on»  and  yet  no  land  was  distinotly  seen, 
thongji  hère  and  there  were  shallows,  and  the  white  breakem 
seemed  dancing  on  some  half-risen  tract»  while  afieir  off»  in  the 
dim  horizon»  the  onUine  of  a  shadowy  continent  attracted  the 
eye.  It  seemed,  too»  as  if  the  waters  were  dhaiged  with  sédi- 
ment borne  from  this  far  ofiF  land»  whioh  being  deposited  on 
the  ocean's  bed»  indined  in  parts  to  raîse  it  to  the  siûfaoe  ;  for 
hère  and  there  was  a  low  sand*bank,  an  embryo  land,  againsfe 
whioh  lashed  the  wild  waves»  and  over  whidi  ever  and  anon 
some  blaok  dond  sailed»  whence  rain-drops  fell  and  left  their 
tîny  imprint  on  tho  sand.  Other  traces  of  life  at  last  dawned 
npon  my  yet  bewildered  sight,  worma  bnrrowed  in  the  sand»  and 
sea^weed-like  aoophytes  flonrished  in  the  shallows.'  Thèse  were 
ail  the  forma  of  Ufo  I  conld  distingnish  ;  bat  my  sight  was  still 
weak  and  dim»  for  my  newly  acqnired  powers  sat  strange  npon 
me»  and  like  a  man  stepping  from  a  dungeon  into  the  brôad 
bladEo  of  day,  I  was  for  a  while  blinded  and  confased  by  the 
mighty  prospect  spread  before  me.  As  time  wore  on  and  I 
became  gradnally  more  nsed  to  the  scène»  new  forma  of  lifo 
appeared»^  sea-weeds  rose  and  fell  with  the  waTes»  shrimps  and 
oorioaa  thiee-lobed  crastaceans  ^  abonnded»  pen-like  hydrozoa,* 
fized  by  their  bases  in  the  sand»  waved  to  and  fro»  while  shélls 
and  corala  erery  hère  and  there  were  seen. 

Indistinctly»  I  now  saw  in  my  dream  what  appeared  like  a 
ridge  of  land  mnniog  east  and  west  throngh  the  northem  part 
of  onr  présent  Devon  and  Gomwall,  and  separating  the  northem 
from  the  sonthem  seas.  It  wonld  seem  as  if,  throagh  the 
long  period  that  had  already  passed,  some  action  from  below 
had  cansed  a  gradaal  sinking  in  the  ooean's  bed,  to  oompensate 
for  the  filHng  np  by  depositîon  of  carrent-borne  sédiment  and 
organic  material,  and  thns,  gefomàSAit  no  permanent  land  was 
formed.  Bot  now  it  seemed  as  if  some  hidden  giant  were  roosing 
himself,  and  endearoaring  to  shake  off  the  load  of  waters»  for 
in  many  parts  I  saw  yiolent  commotions  take  place  in  them» 
and  erery  hère  and  there  volcanio  islands  appeared,  from  which 
yast  qoantities  of  ashes  were  showered  fortli  and  fell  into  the 
sarronnding  sea»  while  corrents  of  liqnid  lava,  in  many  cases» 
flowed  OYcr  the  ooean's  bed.^  Throngh  a  long  period  this 
action  went  on»  now  at  one  spot  and  now  at  another,  antil» 
finaBy,  tho  power  from  below  seemed  to  baye  gained  the 
mastery»  and  dry  land  appeared  in  seTeral  parts.'  Slowly» 
indeed,  was  it  npheayed,  and  many  were  the  efforts  of  the 
defeated  ocean's  ir&^^B  to  destroy  it  as  it  rose  ;  bat  now»  at 
last»  it  stood  forth,  the  first  and  earliest  diitinct  trace  that  I 
had  seen  of  fatare  England  ;  and  as  I  gazed,  methonght  I  heard 
the  dash  of  ocean's  baffled  wares  npon  that  diff-girt  shore,  and 
the  gentle  mnsic  of  the  ranning  streams  bearing  tribnte  to  the 


inhaUteati  of  onr  oarth,  that  Mairtoda  «ad  wonni  aloao  «zlctod  la  Oambrian 
tiAM,  or  tktt  nptilw  datad  oaly  from  Carbooifaroiw,  and  mominrii  from  Tirtairic? 
timw.  Tkaro  may  yot  bo  Saoowwmd  roptfliaa  and  mimmriiin  wmaiao  in  tho  okl<«t 
MdhBontuT  rooks  of  wkioh  wo  h»TO  lay  knowlodg*,  for  it  iê  aot  onlikalr  that  tho 
patiod  of  tbio  ifaM  tho  Omabrian  mi^  bo  bat  ihoct  M  oomporod  with  thift  of  tho 
world'a  oziatoBco  in  pn-Oamhtiaa  timaa. 

*  CÉmbfian  Pariod.  *  Lowor  Bifairiaa  Period. 

•  Trilobitoo.  •  OiaptoUtaa. 

'  Yokaaie  laTa  aad  aahM  of  Lowar  SOoriaB  agaia  Walaa  aad  OQnJ)trlaad. 
•Mid-Saaxiaatiaas. 
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uonarch  oœan;  jet»  aa  far  u  my  powen  oonld  asoerUdn, 
tbere  aaemed  to  be  no  warUing  of  sweet  birds,  no  nowy  clamonr 
of  aeafowl,  no  bowling  of  wild  beast,  no  bnsy  bnm  of  insect; 
oatore  inanimate  leigned  suprême,  and  natnre  animate  aeemed 
yet  aaleep. 

Time  ai  lengtii,  howerer,  appeared  to  be  working  a  obange 
tipon  ibis  early  land,  and  gradaaily,  yet  snrely,  it  for  tbe  mo9t 
part  sank  beneatb  the  océan,  aod  tiie  prond  wayes  rolled  freely 
o'or  the  epot. 

Long  time^  did  the  watere  prevail,  and  in  tbem  life  increaaed 
and  mnltîplied.  Gorale  in  many  parts  abonnded,  and  sbells  of 
diverse  form,  bnt  spedally  eqnal-sided  sbellsJ®  There  were 
also  sea-lilies  and  star-fisb,  while  tbe  tbree-lobed  omstaceans 
before  mentioned  aeemed  to  be  on  tbe  wane,  tbeir  place  being 
taken  by  hage  lobster-like  creatares.^^  And  now,  for  the  first 
time,  I  b^an  to  perçoive  fish  swimming  about,  strangely  shapen 
fish'^  in  sooih,  with  bony  armoar  and  nnoqnaily  lobed  taîls. 
Thèse,  with  the  giant  lobeters,  shared  the  sovereignty  of  the 
seas.  The  pen-lDÉe  soophytes,  whioh  lately  had  been  so  nnme- 
rons,  were  wholly  gone,  their  pUioe  being  occapied  by  many 
aew  and  varied  forma. 

And  now,  too,  I  saw  in  my  dream,  that  while  sonth  of  the 
east  and  west  land  barrîer,  many  kinds  of  marine  life  aboanded 
in  a  olear  and  open  sea,  snbject  from  time  to  lime  over  the 
area  of  the  présent  Comwall  and  Devon  to  voleanic  oatbnrsts; 
to  the  north  of  it  thare  were,  in  the  district  of  Sonth  Wales, 
many  shoals  and  mnch  oscillation  in  the  sea-bed,  so  that  large 
ostoaries  and  freshwater  lakes  at  différent  times  oconpied  this 
particnlar  tract»  while,  finally,  land  of  considérable  heîght 
reappeared  in  the  same  qnarters  as  before  (North  Wales  and 
Gnmberland),  with  the  addition  of  some  abont  England's 
centre.''  Down  fiom  the  monntains  rolled  streams  and  rivers, 
earryÎBg  material  which  was  swept  far  ont  into  the  wide  océan, 
while  lonnd  the  coaat-line  were  heaped  np  vast  shingle-beds 
worn  finom  the  mgged  oli£b. 

And  nçw  a  new  aight  strikes  my  eye.  Yon  monntain-tops 
are  cased  in  snow  ;  an  icy  coldness  chills  the  air  ;  and  the 
whdle  land  seems  bonnd  in  winter's  steady  grasp.  Bivers  of 
ice  now  fiU  tiie  vallejs  where  water  played  and  leapt  before, 
and  fiom  their  ends  ice-islands  float  far  over  ooean's  traot.^- 
FampMd,  pubUêhêdhff  TnOmer^rCo. 


BBPOBT  UPON  DESP.8EA  DBSDGINGS  IN  THE 

GULF  STBEAM. 

BT   FBOPasSOB   A6A88IZ. 

|HE  followîng  remarks  appear  in  the  form  of  a  review 
of  the  thirteenth  nnmber  of  the  BulîeUn  of  the 
Mu»eum  of  Comparative  Zoology,  and  are  of 
espedal  interest  at  the  présent  moment»  when 
Dr.  Carpentcv^B  Beport  is  passing  throngh  our  pages. — 
[En.  flf.  0.] 

This  nnmber  of  the  BuUetm  snms  np  the  resnlts  of  the 
différent  expéditions,  and  is  also  especially  valaable  for  many 
novel  and  interesting  observations  npon  geological  and  zoologi- 
cal  qnestionB.  According  to  Professer  Agassiz,  the  fauna  of 
the.  ree(  oonsisting  mainly  of  corals,  eztends  to  10  fathoms 
only.  The  second  zcme,  "  a  muddy  mass  of  dead  and  broken 
ahells.  broken  corals,  and  coarse  coral  sand,  is  chiefly  inhabîted 
by  worms  and  snch  sbells  as  by  their  nature  seek  scil  of  this 
charaoter,  with  a  few  small  pièces  of  living  corals,  some  Hal- 
oyonarians,  and  a  good  many  Algas."  This  extends  seaward 
^*  from  a  few  miles  "  off  Cape  Tlorida  to  "  twenty  miles  and 
more  off  Cape  Sable."  *'  A  third  région,  or  zone,  b^inning  at 
a  depth  of  abont  50  or  60  fathoms,  and  extending  to  a  depth 
of  from  200  to  250  fathoms,  constitntes  a  broad  slanting  table- 
land,  beyond  which  the  sea-bottom  sinks  abrnptly  into  deeper 

•  Uppcr  BOatin  pOTiod.      «>  Bnehiopods.      ^  Bniyptenu,  pteiygotot,  Ao. 
"  CephftIiMpb,  ptentpiÉ,  Jkc.  w  Def  ooUa  period. 


waters.  The  floor  of  this  aone  is  rooky.  It  is,  in  £aet,  a  lime- 
stone  conglomerate,  a  kind  of  lamachelle,  composed  entirely  of 
the  remains  of  organiaed  beings,  animais  now  living  npon  its 
snrface."  Algœ  are  bat  sparsely  represented  npon  the  plateau, 
and  thongh  the  animais  are  abnndant  the  spedes  are  generally 
of  small  size,  and  beloog  to  gênera  either  identical  or  closely 
allied  to  those  of  the  Gretaceoos  period.  The  deep  sea  proper 
beyond^  this  zone  lies  npon  "  a  nniiform  aocnmnlation  of  thiisik, 
adhesive  mnd,  with  a  variety  of  worms  and  saoh  sbells  as  seek 
mnddy  bottoms."  Professer  Agassiz  thinks  that  if  the  bottom 
in  thèse  depths  was  rocky,  animal  life  woald  be  "  as  varied 
and  as  nomeroos  comparatively  as  are  the  Alpine  plants  on  the 
very  limite  of  perpétuai  snow." 

With  référence  to  geology,  Professer  Agassiz  says  that  he 
infers  from  the  charaoter  of  the  sea  bottom  that  probably  none 
of  the  layers  of  stratified  rock  on  the  surface  of  the  globe 
"  bave  been  formed  in  very  deep  waters,"  but  aronnd  the  shore- 
lines  of  the  anoient  continents,  which  bave  been  subject  only 
to  comparatively  slight  changes  of  level  after  they  were  once 
elevated  above  the  primeval  océan. 

In  the  main  bearing  of  this  conclusion  Professer  Agassiz 
agrées  with  Dana's  theory  of  the  graduai  development  of  con* 
tinents,  a  view  which  of  late  bas  been  steadily  gaining  in 
adhérents,  especially  in  this  country.  The  statement,  however, 
that  probably  no  stratified  rock  bas  been  formed  in  deep  water 
is  open  to  serions  objections.  The  chalk,  the  Nnmmnlitio 
limestone,  the  Eozoonal  limestone,  and  others  of  like  constitu- 
tion are  composed  in  great  part  of  foramiaiferons  animais 
especially  fitted  to  flourish  at  great  depths,  and  probably,  so 
far  as  we  can  judge  from  sonndings  and  dredgings,  oovering  at 
the  présent  day  a  large  portion  of  the  Atlantic  bottom. 

The  description  of  the  physioal  contrast  between  the  shelving 
of  the  Florida  shore  and  the  abmptness  of  the  Cuban  side 
and  Bahama  reefs,  with  the  minute  analysis  of  the  formation 
and  disintegration  of  the  rocks  of  the  Double-headed  Shot 
Key,  Sait  Key,  and  others,  will  be  read  with  the  greatest  in- 
terest by  ail  geologists.  We  could  not  do  justice  to  this  part 
of  the  publication  withont  quoting  several  entire  pages,  and 
this  we  hâve  not  spaoe  for. 

Gknerally  speaking,  the  Keys  are  formed,  according  to  Pro- 
fesser Agassiz,  of  fine  ooral  sand,  which  is  washed  np  on  to 
the  higher  shallower  parts,  and  forma  banks,  npon  which  acou- 
mulate  a  conglomerate  of  broken  sbells,  corals,  and  ooarse 
oolithes  to  the  height  of  high-water  mark.  Upon  this  foun- 
dation  rock  reposes  another  accumulation  of  similar  material, 
distingnished,  however,  by  the  steep  inclinations  of  the  beds 
which  rise  to  the  height  of  12  or  15  ft.  Thèse  last  fumish  the 
fine  material  which  is  swept  away  by  the  wind  to  form  sand- 
dunes. 

The  more  homogeneous  limestones  are  formed  in  the  leas 
exposed  places,  and  Professer  Agassiz  mentions  that  thèse  are 
"  frequently  as  hard  as  the  hardest  limestone  of  the  seoondary 
formation."  ^ 

The  author  then  passes  to  the  considération  of  the  develop- 
ment of  corals,  and  states  that  thèse  investigations  bave  led 
him  to  regard  the  Actinians  as  tbe  lowest,  the  Madreporarians 
next,  and  the  Halcyonarians  as  the  highest  among  ^e  oorate. 
Among  the  Madrépores  the  séquence  of  the  gênera  is  Tur- 
binôlia,  Fungia,  Astrasa,  and  Madrepora.  *'  Young  Astmans, 
before  assnming  their  solid  frame,  are  Aotinia-like  ;  their  fini 
coral  frame  is  Turbinolia-like,  and  from  that .  stage  they  pass 
into  a  Fungia-b'ke  condition,  before  they  assume  tiieir  oharac- 
teristio  Astrœan  features."  It  is  next  proved,  that  the  suc- 
cession of  types  in  geological  times,  and  their  bathymetrical 
distribution  from  the  deepest  water  to  the  shallow,  corresponds, 
80  far  as  the  Madreporarians  are  oonoemed,  to  the  succession 
in  rank  of  the  adalt  types  as  determined  by  différent  phases 
of  their  development.  Thus,  boih  as  regards  rank  in  classifi- 
cation, and  the  succession  of  the  différent  phases  of  develop- 
ment, as  weÛ  as  the  successive  appearance  of  types  in  the 
progress  of  geological  time,  and  the  vertical  distribution  of 
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Tia,  1,  3pik9,  nfttonl  nie;  Fias.  2  ud  3,  StânwuJi   Fia.  4,  Pollen,  kU  majniOed;    Fia.  S,  Spik«,  utonl  lita; 
FlOB.  6,  7,  and  8,  Flovari,  mk^uifled. 


tliese  tjpes  on  the  ae&Bliorfl,  tbe  Taibinolùn  type  ia  îaaad  fint, 
asd  is  foUowed  in  macenion  hj  the  Fangian,  the  AstrtaaD,  and 
the  ]f  adreporian  tjpes.  Theee  viewt  aleo  scem  to  be  in  accord 
witb  tbose  of  Aleiander  Aguaiz,  who,  as  prerîonBlj  oited, 
cotnparea  the  daep-water  Echinoids  to  tlie  Cretaceona,  and 
tbose  of  intermediata  deptha  to  tertiary  gensra.  It  woald 
aeem,  therefore,  if  the  latter  be  troe,  tliat,  à  priori,  the  former 
woold  aoqnire  a  atiU  higber  degree  of  probabilitj,  bo  far  as  the 
agreement  of  the  BncoeaBion  in  time  aod  depth  ia  concemed. — 
Anteriean  Naturmli*t,  Uaroh. 


DACTYLAMTHU3  TATLOEI. 
■HE    figure     îlloatrating    the    remarkable     pftraaitia 
plant    deaeribed   in    Mr.  Tajlor'a    book    on    New 
Zealand,  whioh.  me  promiaed  to  reprodnce,  appears 
above.    Mr.   Taj'lor   givea    the    fôllowing   descrip- 
tion of  it: — 

"  Thii  .îTirii"  pluit  il  A  paniita  whioh,  nnlike  othsn  foond  on 
bimoisbm,  attaoliu  itMlf  to  Ûie  roott  of  liau,  sud  bloonu  nndei' 
gToond,  thongh  s  few  of  ths  flowera  ooOttsionsJly  sppeai  sboTs  the 
sorfMW.  Tha  natiTes  s»;  it  ia  «llied  to  the  Freioenetis  {fcte-lne)  ;  it 
oertsinly  bears  some  lesemblaDoe  in  form  to  tha  taaera,  the  flowtr  of 
tba  kU-kit,  whiab  nuy  aaaonnt  for  iti  beicg^  likened  to  it  ;  bot  in 
«Tszy  otber  respaot  it  is  qaite  dilFeTeiit,  haTiog  no  tesTSa,  bat  the  atiik 
■s  oovand  witli  bntwn  asalea  ;  the  pétais  of  ths  floirei  sre  sligbtlr 
tingad  witb  ^nk  in  the  centra,  bat  in  goiianl  thay  ar«  of  •  dirty  white 
■ot  btown  Mkmr,  aad  tisiupanut  ;  the  sbunens  are  white  ;  ths  flowsra 
hsTeaatronsameÙipsrtlrfrsffTsntithoiiKhsarthyandQDpleassDt.  This 
plant  tonns  a  Uige  exetsaaenoe  ou  tba  mot  of  the  Tataka  pittoipomm, 
wbicb  is  ooTMed  wiÛi  wsrts  i  tiiass  iaoïesse  sud  booomebnds,  adown 
«r  mon  flewan  an  of  tan  on  ooeateoi.    I  Ont  met  withit  oaa  nonn- 


taintanse  naar  Hiknraivi,  letntniiiB  fiom  Taopo,  andnotioad  it  gTowing 
smongat  ths  roots  of  a  t»e  nsv  tba  path.  I  tried  to  disooTsi  îts 
root,  bnt  in  rsin,  not  baving  snythjng  bat  s  pocket-knifs  to  dig  with  ; 
bowarer,  I  SMarâd  one  flowat  and  ita  itslk,  whiob  appaarad  aboTa  the 
snrfaoa.  Mr.  Nsirn,  a  lettler,  told  me  be  bad  seana  ùmilat  pansits 
in  the  forest  »t  the  base  o(  Honnt  Tannski  ;  tbis  wss  also  attsched 
to  the  root  of  a  tree,  and  bsd  a  nnmbai  ot  floweia  npon  it  of  a  ligbt 
bine  ooloor.  Ht.  Williamaon  alterwsids  bronght  me  snotber  spsoi- 
men,  wbioh  be  hsd  foond  in  olaariag  some  fioand.  The  wbole  plant 
anâ  flowers  ware  entirslr  oorered  with  Tegstsble  monld  ;  the  stem 
betwaen  the  btaots  w&s  of  s  rns^  brown  ;  tbera  wera  tvreatj-flve 
flowera  open  at  once,  anotbei  aiarasoanM  bad  slghteen.  He  slates  tbe 
odooi  of  one  plant  wss  sometbing  like  tbat  lâ  a  ripe  mslon,  «hilst 
tba  othei  had  slso  a  disagieeable  cactbf  small." 


REVIEWS   OF   BOOKS, 


Th«  Omilhotauria  .■  a»  Elemmiary  Bbidi/  of  th«  Bone»  of 
Ptérodactyle»,  mode  from  Ibuil  Bemain»  found  in  the  Cam- 
bridge Upjaer  Greeniand,  and  arrangea  tn  the  Woodvrardian 
ISutmtm  of  the  Univeriity  {^Cambridge.  Bjr  Habaï  Ootiix 
Sbilzt,  of  8t.  John'a  Collège,  Cambridge.  Cambridge: 
Deighton,  Bell,  &  Co.     London .-  Bell  &  "Diiâj.     1B70. 

£.  BEELEY'S  etmj  on  the  OnitboeaDria  will  be  foond 
to  be  an  exceedinglj  valnable  addition  to  the  Itbrarjr  of 
the  stndent  of  Palceontologj.  It  forma  a  part  of  the  Oatalogoe 
of  tbe  WoodwBrdian  MoMnm  which  Frofessor  Sedgwîck  is 
having  prepared.  This  Catalogne  ia  planned  in  three  parts  : 
the  fint  being  an  index  to  the  spécimens;  the  Moond,  a  Mrîee 
of  memoira  npon  the  ordera  and  elâssea  of  animais  eonceming 
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whicli  new  knowledge  ii  afforded  bj  the  spedmens  ;  the  third, 
a  séries  of  memoirs  of  species  in  the  ooUeotion  whidi  are 
miknown  to  scientifio  writings.  The  présent  memoir  belongs» 
therefore,  to  the  second  part  of  the  Catalogne. 

Afker  gÎTing  the  Tiews  of  OnTiert  Goldfnss,  Wagner^  Yon 
Mejer,  Eind  otheti^  ob  tha  organisation  of  the  Oxnithoeanxi^ 
the  anthor  gires  his  own  ibeorj  on  the  sobjeot,  namelj,  that 
their  organization  was  eesentiaUj  that  of  hîrds  ;  at  the  same 
time,  that  in  the  détails  of  their  organisation  thej  were  dis- 
tinct.  Thej  form,  in  Ikct,  a  new  snb-ohMs  of  rertebrates  of 
eqnal  yalne  with  the  elass  of  birds. 

The  spécimens  are  descrîbed  in  the  order  of  limbe»  Tertebral 
oolnmn,  and  oraniom,  the  descriptions  fonning  togekher  an  ad* 
mirablj  elaborated  aooonnt  of  the  comparatÎTe  aaatomy  of 
ihis  gronp  of  the  animal  Idngdom.  TwcIto  plaies  of  HIkograpka 
iUnstrate  thèse  descriptions. 


Alpine  Flowers  for  Engîish  Oardens.  Bj  W.  BoBnrsoir,  FX.S., 
Anthor  of  tlia  ''  Parks,  Promenades,  and  Gardens  of  Fkris.'* 
London  :  John  Hnrray.    1870. 

THIS  is  a  handsome  Tolnme,  written  to  encourage  the  onlti» 
Tation  of  Alpine  flowers  in  onr  rock-gardens.  The  greater 
part  of  it  oonaîsts  of  descriptions  of  the  choîcest  monntain 
flowers  from  the  horticnlturist's  point  of  view.  The  first  part 
treate  of  the  formation  and  arrangement  of  rock-gardenf»  and  is 
foll  of  désirable  information  Throngh  the  whole  rolome 
the  anthor  shows  a  zeal  for  his  snbject  which  wiU,  of  itself» 
probably  go  far  to  make  disciples  of  many  of  his  readers.  He 
strongly  combats  the  notion  that  Alpine  flowers  cannot  be 
cnltivated  in  lowland  r^ons.  Afler  describing  their  homes  in 
éloquent  langnage«  he  oontinnes  : — 

"  But  let  it  not  for  a  momont  be  snpposed  that  theae  oonditions  are 
indispensable  for  their  growth  I  The  leason  that  tiiey  predommate 
in  thèse  yeiy  elerated  ragions  is,  that  no  taller  regetation  can  ezist 
there.  Were  thèse  places  inhabited  bj  trees  and  shmbs,  we  shonld 
yat  find  Alpine  plants  among  them  ;  bnt  maoh  f ewer  tban  in  the  rooky 
Mds  where  thej  reign  sapreme.  Thns  many  pUmta  f oimd  on  the 
high  Alps,  and  popolarly  considered  to  grow  only  within  sight  of  or 
amoDg  fidds  of  snow,  axe  met  with  In  open  rooky  or  bare  places  at 
mnoh  lower  ele^rations.  QenHcma  vtfma^  for  ezample,  is  one  of  the 
loireliest  gems  in  the  Flora  of  the  Alps,  ofken  flowering  Uite  in  the 
sommer  when  the  snow  thaws  on  a  high  monntain  ;  yet  it  is  also 
foimd  on  oomparatiTely  low  hills,  and  ooonm  in  Ireland  and  England. 
Numbers  of  other  salijeotB  oonld  be  mentioned  of  whioh  the  same  is 
trae.  In  the  fieiee  stenggle  for  ezistenoe  npon  the  plains  and  low 
tree-elad  hills,  tiie  move  minute  speoies  axe  often  OTemm  by  trees, 
trallers,  bnshes,  and  Tigoroos  herbs  ;  bnt  where  in  northem  and 
elsTated  régions  thèse  faîl  from  the  eaxth  we  get  the  choioe  jewelleiy 
of  Tegetablé  life  known  as  Alpine  plants." 

This  theory  the  anthor  snstains  by  the  facts  given  in  the 
body  of  the  work  oonceming  the  cnltiTation  of  many  of  thèse 
plants.  We  hope  that  this  book  may  be  the  means  of  making 
the  cnltivatîon  of  many  of  the  loveliest  of  thèse  flowers  mnch 
more  gênerai  than  it  is.  **  A  Lîttle  Tonr  in  the  Alps  "  will  be 
fonnd  a  not  nninteresting  part  of  the  YolnmCf  and  everywhere 
thronghont  the  whole  of  it  the  anthor  has  striven  to  render 
amnsing  his  acconnts  of  the  necessary  détails. 
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CORRESPONDENCE. 


It  la  diitiBetlj  to  b«  bonie  io  mind  thafc  wa  do  not,  by  ioMitiag  lattan,  «mattj- 
Êiuj  opinion  fkToorablo  to  their  contenta.  Wo  open  onr  eohinuu  to  aO,  wittoat 
leaninff  to  any  ;  and  thna  anp]^  a  ohannel  for  the  publication  of  ophiioni  of 
^ahMca. 

Ko  aotiae  whatevar  will  be  takiB  of  a&onjiBOsa  ooanunioatioBa. 

We  cannot  undertake  to  retnm  rcjected  oonunvniDationa. 


TTkdxboboukd  Temfxbatvbe. 


SiB, — ^I  send  yon  the  température  obaenred  by  me  at  2  ft.  deep  in 
Maroh,  1869  and  1870. 

1869. 
Marchl  44» 


8 


15 


22 


29 


43* 
40* 


41' 


41* 


187(K 

Maroh  1  

2  and  3   

4 

An  expkMBon  in  a  onl< 
the  north  of  Tîngtand, 
violent  gale  of  wind. 

Maroh  5  to  13    

14 

15 

16 

17 

18to23    

24  and  25 

26to29    

30  and  31 


39* 
40' 
42* 


aod  a- 

40^* 
39' 
38" 
39° 
40* 
42" 
41* 
40* 
39' 


HavanU 


C  J.  B. 


SiB  w.  Thomson  versw  Gsoloot. — From  P.  W.  Stuast 


SxB, — ^I  will  jnstif  y  my  poeitian  en  deua  mois,  When,  ^  bas  besn 
shown.  Sir  W,  Tlwmëon  has  no  oom,  Uttle  eanberagicérsdnnthe  olher 
Bîde. 

I  am  attaoking  a  mathématicien  whose  qnalxfied  snpporten  (see 
North  British  Beview,  1864-65-69)  show  that  his  position  is  inoom- 
patible  with  Geology,  Darwinism,  Metaphyaîos^  Logîo,  Pfailosopby, 
Mnyer  and  his  supporters  ("  we  feel  that  the  writer  [Msyer]  and  his 
snpporters  are,  as  regards  method,  little  in  advance  of  the  dark  âges," 
Tait's  Thermodynamics)~-esuà  whoae  position  is  thns  faizly  shown  to 
be  absord.  I  ezplain  his  oosmogonj  by  the  one-siâed  habit  of  too 
ezdnslTe  dednotiTe  reasoning,  whioh  laads  the  mathamatician  to 
îmagiwft  mental  abstractions  to  be  neeessairily  antécédent  to  the 
obeenred  coorse  of  natore  whidithose  abstractions  imperCeoUy  focmn- 
late  {vide  Axistotie  versus  Plato^  Nominalists  versus  BeaUste,  4o.). 

Weeding  common  prinoiples  of  reasoning,  whioh  a  modem  analTat 
will  admît,  I  find  none  bat  that  of  Prof  essor  QjlTester  (regardîng 
Ganas,  Cayley»  Biemann,  Schalfli,  àc^  Nature^  No.  9)  ;  and  aoeepiàng 
it,  I  can  cite  «tore  them  sim  endnent  naiformitarians,  and  I  may  non- 
sider  them  as  *'  priyileged  intellects.**    I  grant  that  modem  scinitists 


Av^  n»  un.1 
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•xe  IttAla  JA  adranm  of  the  '*  dâxk  tses,"  bat  I  hold  ilat  modem 
«aalygti  «re  a  gift  deal  in  the  othar  diréotton. 

That  tlM  obanrred  ooone  off  iiatexe  be  admittod  parmanent,  ia  a 
nnifvml  pciBdple  off  eommon  aenn,  and  the  dittmoiion  between  the 
*'  ooocn  **  and  the  *'lawi"  haa  novw  been  daBned.  That  there  an 
good  parlioalar  geaBoni  for  Uniformîtarianlmn,  noue  who  know  ite  lita- 
zatme  donbt*    I  nentioa  time  s*~ 

1.  Thaï  it  haa  nevar  been  nwwwfnnjr  refoied. 

2.  That  it  in  oonriatwt  with  ail  ptaetSeal  geologioal  woïk. 
8.  Tfait  it  nl'inW*^  nnpiofltaUe  diaourtona. 

I  zemain,  Ae., 

SU  Jean  de  Zuz,  Ajptit  1.  F.  W.  Stitabt  Msnteath. 

P.8.— 'I  might  hare  indiapntablyestablithed  (by  qootaiionB)  that  Sir 
W.  Thommn  doef  nùt  only  attaok  Unifomritarianinm  ;  and  I  mif^ht 
liaye  alMma  the  tme  meanîng  of  hia  term  "  epoonlaiion,"  bat  I  thmk 
it  needlen.  I  hsre  broogfat  the  queation  cMi  àbyssum  (a  medisBral 
term)  ;  there  I  wldi  it  joy,  and  may  predioate  what  I  please. 


SCIENTIFIC  SOCIETIES. 
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SacrttaiiM  of  BocietiM  irill  oblice  us  by  regolarlj  forwvrdiag  "AbstraoU  ol 
Pioiwwwfîngi  ;  "  aod  tiiej  woola  do  imich  to  enhanee  the  hitarett  and  aoeoMa 
of  Ihalr  meaUDga  If  they  wonld  «nabla  na  to  pubUah  la  antioîpalioii  "aotfeaa 
of  papera  to  ba  raad."  «___^ 

BOYAL  SOCIETY. 

THunDÂT,  ApbzXi  7th. — "  On  the  Belation  between  Stm's  Altitude 
«nd  the  Chemioal  intenaity  of  Total  DayHght  in  a  CUmdleea  Sky/'  by 
Heniy  S.  Boaooe,  F.B.S^  and  T.  E.  Thorpe,  Ph.D. — ^In  tbii  oommn- 
niaatfan  the  anthors  give  the  résulta  of  a  aerim  of  determinationa  of 
the  diemioal  intenaity  of  total  daylight  made  in  the  automn  of  1807  on 
the  iai  taWeland  on  the  aoathem  iô»  of  the  Tagoa,  abont  8^  milee  to 
the  aooth-eaat  of  Idabon,  nnder  a  oloadleaa  aky,  with  the  ofejeet  of 
HiKWiifaiiiîiiu  the  relatiott  exiating  between  the  aolar  altitude  and  the 
ohemiaal  intenaity.  The  method  of  meaaorement  adopted  waa  that 
daacribed  in  a  preriona  oommnnioation  to  the  aooiety,'  foonded  npon 
the  enet  eatimation  of  the  tint  whioh  standard  aenaitiTe  paper  aaaamee 
when  4apoaud  for  a  given  time  to  the  aotion  of  daylight.  llie  esperi- 
imenta  weie  made  aa  fbUowa  :— 

1.  The  chemioal  aotion  of  the  total  daylight  waa  obserTod  in  the 
ordinazy  manner. 

2.  The  chemioal  aotion  of  the  diffaaed  daylight  waa  then  obseryed 
by  throwing  on  to  the  ezpoaed  paper  the  ahadow  of  a  amall  blaokened 
braaa  bail,  plaoed  at  saoh  a  distance  that  its  apparent  diameter,  seen 
f  rom  the  position  of  the  paper,  waa  slightly  langer  than  that  of  the 
ann'a  disk. 

3.  Observation  No.  1  waa  repeated, 

4.  Observation  No.  2  was  repeated. 

The  means  of  observations  1  and  3  and  of  2  and  4  were  then  taken. 
The  son's  altitnde  was  detehnined  by  a  sextant  and  artificial  horizon, 
immediately  bef ore  and  immediately  after  the  observations  of  chemioal 
inteudty,  Ùie  altitnde  at  the  time  of  observation  being  ascertained  by 
interpolation. 

It  was  first  shown  that  an  accidentai  variation  in  the  position  of  the 
brass  bail  within  limita  of  distance  from  the  paper,  varying  from  140 
miUims.  to  230  miUims.,  was  without  any  appréciable  effect  on  the 
resolts.  One  of  the  184  sets  of  observations  was  made  as  nearly  as 
possible  erery  honr,  and  they  thas  natnrally  fall  into  seyen  gronps, 
▼la.: — 

(1)  Six  honrs  from  noon,  (2)  five  honra  from  noon,  (3)  four  hoors 
from  noon,  (4)  three  hoors  from  noon,  (5)  two  hoors  from  noon,  (6) 
one  honr  from  noon,  (7)  noon. 

Eaoh  of  the  first  six  of  theee  gronps  eontain  two  separate  sets  of 
observationa  :  (1)  those  made  bef  ore  noon,  (2)  those  made  after  noon. 
It  bas  already  been  pointed  ont,'  from  expérimenta  made  at  Kew,  that 
tbe  mean  ohemical  intenaity  of  total  daylight  for  hoors  eqoidistant 
from  noon  is  constant.  The  resolts  of  the  présent  séries  of  expéri- 
menta provea  that  thia  oondosion  holds  good  generaUy,  and  a  table 
is  givan  diowing  the  dose  approximation  ci  the  nnmbers  obtained  at 
boors  eqtddistaiit  from  noon. 

Oorves  are  g^ren  showing  the  daily  maroh  of  diemical  intenaity  at 
lisbon  in  Angost,  oompared  with  that  at  Kew  for  the  preoeding 
Aognat,  and  at  Para  for  the  preoeding  April.  The  vaine  of  the  mean 
èhoiiloal  inteniity  at  Kew  is  represented  by  the  nnmber  94*5,  that  at 
lisbon  by  110,  and  that  at  Para  by  313*8,  light  of  the  intenaity  10 
«cting  for  24  hoifra  being  taken  aa  1,000. 


>  PW,  lVBaf.l8ar,p.lK. 


The  f ollowing  taUe  girea  the  xMolti  off  the  ohaemtiona  artaaged 
aocording  to  the  ann'a  altitude. 

dMBîoal  bilaaii^. 

No.ofobMrTation.     Kaaa  altitada.        Son.  Sky.  Total» 

15  êsi  ...  0-000  ...  0088  ...  0088 

18  19  41  ...  0-028  ...  0068  ...  0-085 

22  3114  ...  0-052  ...  0100  ...  0-152 

22  4218  ...  0-100  ...  0-115  ...  0-215 

19  63  09  ...  0186  ...  0-126  ...  0-262 

24  6108  ...  0195  ...  0132  ...  0-827 

11  6414  ...  0-221  ...  0-138  ...  0859 

Corvea  are  given  showing  the  relation  between  the  direct  sanlight 
(odamn  3)  luid  diffuse  daylight  (ûolunm  4)  in  terme  of  the  altitada. 
The  corve  of  direct  sonlight  cots  the  base  Ihie  at  10*,  diowing  that 
the  conclusion  formerly  arrived  at  by  one  of  tiie  anthors  ia  eotieoti 
and  that  at  altitndea  below  10**  the  dizeot  aunlight  ia  robbed  of  ahnoat 
ail  ita  chemically  active  raya.  The  relation  between  the  total  «^t^fw^ft^ 
intensity  and  the  solar  altitnde  is  shown  to  be  represented  graphieal^ 
by  a  stxaight  Une  for  altitudes  above  10*,  the  position  of  the  eapen* 
mentally  determined  pointa  lying  olosdy  on  to  the  atnûght  Une. 

A  similar  relation  bas  already'  been  shown  to  eodst  (by  afar  leaa 
complète  aeriea  of  expérimenta  than  the  preaent)  for  Eew,  Heiddbarg, 
and  Para  ;  ao  that  although  the  chemioal  intensity  for  the  aame  atti- 
tude at  différent  placée  and  at  différent  timea  of  the  year  variée 
aocording  to  the  Tazying  transparenoy  of  the  atmosphère,  yet  the 
relation  at  the  aame  place  between  altitude  Mid  intensity  ia  alwaya 
repreaented  by  a  straight  Une.  This  variation  in  the  direction  of  the 
stnûght  Une  is  due  to  the  opaleecenoe  of  the  atmoephare  ;  and  the 
anthors  show  that,  for  equal  altitudes,  the  highœ  intensity  is  alwaja 
f  ound  where  the  mean  température  of  the  air  ia  gieater,  aa  in  aammer, 
when  obeervationa  at  the  aame  place  at  différent  aeaaona  are  oompaced* 
or  as  the  equator  is  approaohed  when  the  aotiona  at  différent  plaeea 
are  examined.  The  différences  in  the  obaerved  actions  for  equal  altip 
tudes,  which  may  amonnt  to  more  than  100  par  oent.  at  diflBrent 
places,  and  to  nearly  aa  much  at  the  same  place  at  différent  thnea  off 
the  year,  aerre  aa  exact  meaaurementa  of  the  tranaparenoy  off  the 
atmoaphere. 

The  anthors  condude  by  oalling  attention  to  the  doee  agroeoMut 
between  the  ourve  of  daily  intensity  obtained  by  the  above-mentioned 
method  at  lisbon,  and  that  calculated  for  Naplea  by  a  totally 
différent  method. 

"  On  the  Aoida  contained  in  Ctah  Gù^"  by  William  J.  Wonfor, 
Student  in  the  Laboratory  of  the  Government  Schodl  off  Soianoe, 
Dublin.— Crab  oil  ia  obtained  from  the  nota  of  a  tree  named  by 
botaniste  Hylocarpus  carapu,  and  also  Ca/ra/pa  Guioneiims.  The  tiee 
grows  abundantly  in  the  f orests  of  British  Qniana  ;  the  oil  ia  pcepaied 
by  the  Indiens,  who  bring  it  to  Qeorge  Town  for  sale.  The  oil  ia 
obtained  from  the  kemdB  by  boiUng  them  for  aome  time,  and  then 
plaoing  them  in  heapa  and  leasing  them  for  aome  daya  ;  th^  are  then 
skinnâ,  and  afterwarda  triturated  in  wooden  mortara  ontil  redaoad  to 
a  paate,  which  is  spread  on  indined  boards  and  expoeed  to  the  ann  ; 
the  oil  ia  thus  melted  ont,  and  triddee  into  receiTing-Teesels. 

As  no  investigation,  so  far  as  I  haye  been  able  to  aacwtain,  haa  erer 
been  made  of  ^e  adds  contained  in  this  oil,  Pïofessor  Oalloway,  to 
whom  I  am  indebted  for  the  samples  of  the  oil,  *fiMF^*F»f»?*'^  me  to 
eramine  ftem,  and  the  erami nation  waa  eondooted  nnder  Idsdiseotion. 

The  oil  waa  in  the  atate  in  whioh  it  il  add  bytiie  IndJana;  it 
possessed  the  appearance  of  a  semi-fluid  bntyraoeous  maaa,  «velviag  a 
peouUar  penetrating  odonr  ;  ita  mdting-polnt  waa  55*  G.  To  obtain 
the  adda,  the  oil  waa  aaponified  with  a  aolution  of  potaaaic  hydrate, 
and  the  aoap  thns  obtained  dissolved  in  a  large  quantity  of  distilled 
water  ;  to  the  sdution  sodic  ohloride  waa  added  in  considérable  excess  ; 
the  soap  whioh  separated  was  washed  uid  afterwarda  diaaolved,  and 
the  aolution  treated  with  hydroohlorio  add,  the  Ubecated  fatty  adda 
were  ooUeoted  and  preeaed,  then  mdted  in  boiling  water,  aod  fre- 
quentiy  washed  to  remove  aÛ  traces  of  sodk)  ohloride  ;  the  adda  were 
again  aaponified,  and  again  treated  with  sodic  ohloride,  but  the  soda- 
soap  was  on  thia  occasion  deoompoaed  with  tartaric  add  ;  the  mixed 
adda  had  a  mdting-pdnt  of  40*  C. 

The  adda  were  diaadTod  in  boiling  alodid of  89  per  oenL  ;  theaelu^ 
tion,  on  oooling,  depodted  a  white  radiated  cryatalline  aMia,  wUdi 
waa  repeatedly  reeryatallixed  from  aleohol  until  it  obteined  a  eonafeaat 
melting-point  ;  it  waa  then  aaponified  with  a  adntion  off  potaado  titts 
bonate,  and  the  aolution  of  the  mixed  potadi  aalta  waa  eraporated  to 
dryness  on  the  water^bath  ;  the  fat  sait  was  then  dissdved  in  abeolute 
alcohd.  The  alcohoUc  solution,  unless  extremdy  dilute,  doea  not 
orystallise  onoooUng,bat  merdy  forma  a  atnmg  jeUy,  wlddiwaa,after 
preaaing,  dissolved  in  water,  and  the  fat  add  separated  by  a  strong 
solution  of  tartaric  add  ;  the  separated  add  waa  waahed  with  boiling 
water  until  aU  potaaaio  tartrate  and  tartaric  add  were  remoTed;it  waa 
aubeequentiy  twice  cryatalUaed  from  abaohite  alediol  ;  ite  mdtiag-point 
waa  then  foond  to  be  57*  C.  The  add,  when  pore,  présenta  ^  ap« 
pearanoe  of  a  white  gUatening  radiated  orystalUne  mass  ;  two  oombus- 

•  ThU,  Trmuê,  18S7,  p.  M6. 
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tions  were  nutcle  ;  ihe  aoiâfl  emplojed  inthe  two  uialysM  were  obtained 
from  two  différent  eaponifloatioiiB. 
llieee  «naljraes  egree  rwj  doeely  with  the  fonnola  for  pelmitio  aoid, 

iVepôro^ion  0/  ihe  Soda^SaU. — ^The  add  wm  eaponifled  with  a  dilate 
solution  of  eodio  carbonate,  the  jélly-like  maas  waa  preieed,  dried,  and 
the  fat  aalt  dissolTed  ont  with  abeolote  aloohdl  ;  the  alooholio  eolation, 
when  cold,  gélatinised  ;  the  gelatinons  maas  waa  preiaed,  dried,  and 
dÎBBdlTed  in  aloohol,  and  fllteied. 

iVeporo^ion  itfthe  8ilver'8alt, — ^The  soda  lalt  waa  diasolyed  in  hot 
water,  and  predpiated  by  argentio  nitrate  j  the  predpitate  waa  waahed 
in  the  dark. 

Prepa/ration  ofthê  Mher, — Dry  hydroohlorio  aoid  gaa  waa  paaaed  to 
aatoration  throogh  a  warm  aolntion  of  the  aoid  in  abaolate  aloohol  ; 
the  aolntion  waa  then  dilnted  with  water,  whioh  oansed  the  ether  to 
aeparate  aa  a  yéUowiËh  oil,  whioh,  as  it  beoame  oold,  aasuned  the  ap« 
peanuioe  of  a  waa^  bodj  ;  it  waa  boîled  with  water,  and  af terwarda 
with  a  hot  dUnte  aolntion  of  aodio  carbonate  ;  it  waa  again  diasolyed 
in  aloohd,  and  predpitated  from  thia  aolation  by  water  ;  it  waa  then 
ooUeoted  and  dried. 

Prepairation  of  ihe  Sarie  8àU, — ^A  hot  alooholio  aolntion  of  the  aoid 
waa  aatorated  with  ammonia  in  dight  exoeaa,  and  boUed  with  a  aoln- 
tion of  bario  aoetate  ;  the  predpitate  f alla  aa  a  white  flooonlent  maas, 
whioh,  when  ihonraghly  waahed,  dried  and  powdered,  haa  the  ap- 
pearaaoe  of  a  glistening  apongy  powder. 

The  analyaifl  of  the  aoid,  tiie  ailTer-aalt  and  the  ether,  along  with 
the  determinatioii  of  the  bazyta  in  the  bavio  aalt,  aniBdently 
indioaie  that  the  aoid  onder  examination  waa  palmitio  aoid,  althongh 
I  oodd  noTer  obtain,  eren  after  fmotional  précipitation,  a  higher 
mélting-point  for  the  aoid  than  57^  C. 

The  diflérenoe  in  the  mdting-pointa  of  the  aoid  maaa  before  it  waa 
treated  with  aloohd,  and  the  melting-point  of  the  palmitio  aoid, 
indioated  that  at  leaat  one  other  amd  waa  preaent,  bnt  in  rety  minute 
qnantity. 

I  attempted  to  détermine  the  nature  of  the  aoid  of  lower  melting- 
point  by  ezpoaing  tiie  reaidnea  obtained  from  the  flrst  three  oryatalli» 
sationa  of  the  Imrd  aoid  to  oold  in  a  bath  of  aodio  anlphate  and 
hydroohlorio  aoid,  ail  the  hard  aoid  whioh  oryatallised  ont  behig 
rcgeoted;  the  portion  whioh  remained  flnid  waa  aaponified  with 
potaeaio  carbonate,  and  the  aolntion  of  the  potaah  aoap  waa  anbjeoted 
to  fraotianal  précipitation  by  meana  of  plnmbio  aoetate  ;  the  aeoond 
and  amaller  predpitate  waa  oolleoted  and  waahed,  and  treated  for  aome 
time  at  a  moderato  température  with  dilute  anlphurio  add;  this 
caused  the  aeparation  c^  a  reddiah  oUy-looking  liqdd  whioh  waa  od- 
lected  and  diaêdred  in  boiling  aloohd  ;  it  waa  aftorwarda  aaponified 
with  potaado  carbonate,  and  the  ailTcr-aalt  prepared  from  that  aalt. 
I  only  obtained  aulBdent  of  the  ailTcr-aalt  from  about  2  Ib.  of  dl  to 
make  one  détermination  of  the  ailver  and  one  of  the  oazbon  and 
hydrogen,  and  from  theee  determinationa  I  did  not  obtain  concordant 
reanlta,  and  want  of  mateiial  compedled  me  to  rdinquiah  the  further 
examination  of  the  aoid. 

The  fdlowing  ia  the  continnation  of  Dr.  Dariea'a  'paper  from  laat 
week'a  SciaMxino  Opinion,  p.  332  : — 

To  illnatrate  the  raine  of  thia  approzimatiTC  law,  I  will  ezempHfyf 
in  a  oaae  of  mitral  cottatriction  detailed  by  Dr.  Walahe  (Diêûases  of 
the  Sea/rtf  p.  878),  the  mode  in  whioh  the  amount  of  oonstriotion  may 
be  caloolated. 

Ifitml  ConabricUon, 

OfnramfcMBM.       Area. 

Triouapid 4^-4*875  in.  VSaq.in. 

Polmonio  8Î»3125  -77 

Mitral  li<-l-875  -28 

Aortio  2|»2'875  -45 

Triouapid    1-9 

Mitral  ■""^=^»  '^•"'y- 

Polmonio      '77    ^  ^ 
Aortio   -:Î5"-l-7,nearly. 

Henœ  the  triouapid  (by  reaaon  of  the  extrême  narrowing  of  the 
mitral  opening)  ia  aeren  timea  larger  in  area  tliam  the  latter  crifice,  in 
place  of  being  only  1-8  to  1*4  times  larger  in  area.  If  we  suppose  the 
triouapid  to  be  nearly  normal,  then  aa 

▲rea  of  triouapid    ^ 

Awaofmitna  -l-3.»«rfyî 

-     ,. ,  -_    ,^.   ^    areà  of  triouapid 

.*.  area  of  mitral  (healthy)  «= jTg *^— 

1-9 
=  j:^=l'45  sq.  in« 

Hence  the  amount  of  the  contraotion  of 

the  mitral  orificeal*45,  the  normal  siso 

«  '28,  its  actuel  sise. 

=1*17  aq.  in. 


The  diaeaaed  aperture  just  admitted  the  end  of  the  index  figure;  ita 
edge  waa  rugoae,  and  the  Talve  waa  funnel-ahaped  towaida  the 
rentride.  The  left  aoride  waa  muoh  hypertrophied,  ita  walla  in  aome 
parta  bdng  ^  in.  in  thiekneaa,  and  ita  endocacdium  ereaked  on  bdng 
tondied.  The  polmonio  ia  etidentiy  large  in  propoctian  to  the  aortio 
opening  (the  ratio  being  1*7  inatead  of  1*8  to  1*4)  ;  and  there  waa  no 
doubt  oonaiderable  hypertrophy  and  dilatation  of  the  right  ventride. 
The  increaae  in  the  area  of  the  pnlmooio  ^lertare  waa  the  diieot 
reault  of  thia  condition  of  tho  right  dde  of  the  heart.  Thetriooapid 
waa  alao  probd>ly  aomewhat  dilated,  aa  the  "ydrea  lookad  inaalAdeait 
to  flll  ihe  widened  orifice,"  and  the  jngolar  reina  appeared  dnring  life 
to  be  awoUen  and  pulaatory  ;  but  the  abadute  aize  of  the  tcisnapid 
ahowa  that  the  dilatation  waa  not  exceadre.  The  area  of  the  aortio 
opening  appeara  to  be  bdow  the  mean  amount.  Waa  thia  the  reanlt 
of  the  amall  aupply  of  blood  whioh  the  lefb  Tentride  recdred  and 
impdled  into  the  gênerai  ayatem  P  In  any  oaae  a  knowledge  of  th» 
exiatenoe  of  thia  law  enablea  ua  to  read  the  meaanrementa  of  th» 
orificea  and  their  reapeotlTe  ratioa  with  inoreaaod  intereat. 
!  It  wonld  be  intereating  to  puraue  the  application  of  thia  law  ia  the 
I  atndy  of  the  rarioua  forma  oîf  ralTular  diaeaae.  I  porpoae,  howerer, 
'  to  retum  to  thia  auVJect  at  the  end  of  thia  paper,  and  diall  aeek  now 
to  trace  ont  the  reaaona  why  the  four  orificea  preaent  andi  diibraaeea 
in  the  magnitude  of  their  areaa. 

And  aa  the  foundationa  of  our  argumenta  we  muât  admit  &e  truth 
of  the  two  fdlowing  propodtiona  :^1)  That  the  Tentriolea  and 
auridea  aot  exaotly  qmohronoualy  reapectiTdy;  and  (2),  that  equal 
Tdumee  of  blood  paaa  in  exaotly  equal  and  the  aame  times 
reapeotirdy  through  any  two  correaponding  orificea  of  the  healthy 
heart. 

1.  *'If  we  examine,"  aaya  M.  Man7  «  the  linee  traoed  by  the  right 
and  left  Tontridea,  we  find  a  moat  perfeot  aynohronism  in  the 
reapeotire  commencementa  and  terminationa  of  theîr  contraotion." 

"  The  examination  alao  of  a  heart  expoaed  dnring  life  conflma  the 
déduction  ;  for  if  we  graap  the  auridea  or  the  Tcntridea,  we  oannot 
detect  the  amallest  interral  between  the  eontraotiona  of  parrilel 
oaTitiea." 

Again.  Stethosoopic  examination  of  the  heart  demonatratea  the 
existenceof  only  one  firat  aound  and  of  only  one  aeoond  aound,altiioQ^ 
the  canaea  prodndng  eaoh  of  thoae  aounda  are  twofdd,  inaamnch  aa 
they  really  rende  in  two  (right  and  left)  hearta,  placed  in  doee  and 
intimate  appodtion  to  one  another.  Under  rare  cironmatanoea  the 
aound  whidi  reanlta  from  the  doanro  of  the  atmiilnnar  TalTaa  haa  been 
found  reduplicated  ;  but  dthough  auoh  an  erent  may  oooor  from  the 
non-^ynohronoua  fall  of  the  ydrea,  it  ia  dear  that  an  unimpeded  anâ 
uninterrupted  dronlation  oould  not  be  maîntained  unleaa  the  twoddea 
of  the  heût,  or  really  the  two  hearta,  contracted  and  dilated  exaotly 
aynohronoudy.  Whether  the  organ  acta  Tiolently  or  feebly,  with  rega- 
larity  or  intermittently,  the  anacultator  détecta  but  two  aounda  ;  aad 
even  when  ita  Tdvea  an  diaeaaed,  ita  orificea  immediatdy  altered  ixi 
diameter,  and  ita  muaoular  walla  hypertrophied  or  atrophied,  we  find 
the  aame  law  of  ^ynchroniam  predding  orer  the  heart  and  ita  aounda» 
normd  or  abnormaL 

Laatly.  An  examination  by  diaaeotion  of  the  fibrea  whioh  oompoae 
the  walla  of  the  yentridea,  oonduatvdy  proyea  that  theee  ohambera 
must  incTitably  aot  exaotly  aynohronously.  In  Dr.  PolUgrew'a  mâa> 
terly  aooount  of  the  arrangement  of  the  muaoular  fibrea  in  the  Tentri- 
dea  of  Tertebrate  animale,  we  find  the  following  remarka  made  npon 
thia  point  : — '*  The  fibrea  of  the  right  and  left  Tentriolea  anteriorly 
and  aeptally,  are  to  a  certain  extent  independent  of  eaoh  other  ; 
wheroaa  pcatmiorly  many  of  them  are  common  to  both  rentridea  ;  i.  e. 
ihe  fibres  paas  from  ihe  one  ventrîcle  to  ihe  other,"  Thedrawinga  49 
and  50  in  the  memoir,  dearly  prore  how  "the  common  fibree  paaa 
from  the  left  to  the  right  ventride  and  dip  in  or  bend  at  the  traok  of 
the  anterior  coronary  artexy  to  become  contmuoua  with  fibrea  haring 
a  dmilar  direction  in  the  aeptum."  * 

2.  In  the  next  plaoe,  it  must  be  admitted  that  equal  Tdumee  of 
blood  paaa  in  exaotly  equal  and  ihe  aame  timea  through  any  two 
correaponding  orificea  of  the  heart  ;  for  tf ,  for  example,  we  ooold 
suppose  the  quantity  thrown  out  through  the  pnlmonio  orifice  into  the 
lungs  to  be  pereistently  greater  than  the  amount  thrown  ont  in  the 
same  time  through  the  aortio  opening  into  the  gênerai  ciroulatioin,  it 
would  inevitably  follow  that  overwhelming  pulmonary  engorgement, 
cessation  of  fiow  from  the  right  heart,  and  death  wonld  rapidly 
enaue.  The  dtematiTC  anpposition  of  the  right  rentride  persiatently 
disoharging  into  the  Inng-oapillaries  an  amount  of  blood  aotoally  leaa 
than  the  qnantity  m  peraistently  sent  forth  by  the  left  Tentridie  into 
the  systemio  oiroulation,  in^dves  phydod  contradiction  unneoeaaary 
to  réfute.  Whaterer,  thereforo,  may  be  the  aotud  capadtiea  of  the 
Tentriolea,  or  the  quantities  whioh  under  preasure  they  may  be  made 
to  oontain,  this  law  must  be  always  paramount  to  enable  the  healthy 
heart  to  aot  fredy  and  without  the  production  of  a  congested  or  orer- 
loaded  condition  of  the  pulmonic  or  aystemio  oiroulation  ;  the  quanti^ 
ties  of  hhod  entering  the  ventrides  eynehrowmsly  muH  he  eqwjA,  and 
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the  qnantitioB  leaTing  tbem  synobronoiiBlj  mnst  alao  be  eqnal  ;  and  to 
prevent  the  ocourrenoe  or  production  of  cardiao  congestion  the 
qnantity  of  blood  reoeiyed  by  the  yentrioles  in  di&stole  mnat  eqnal  the 
qnantity  expelled  by  the  Yentrioles  in  systole,  small  deyiationB  being 
allowed  within  certain  limits  of  health.  We  shall  see  the  bearing 
of  thèse  latter  remarks  when  we  consider  the  mode  in  which  hearts 
mnoh  diseased  in  their  orifices  and  yalynlar  apparatns,  are  often 
enabled  to  carry  on  a  tolerably  nnembarrassed  oironlation,  and  with 
but  little  fnnctional  disturbance  ezperienoed  by  the  indiyidnal  so 
drcumstanced. 

The  anatomy  of  the  organ  fuUy  corroborâtes  the  prinoiple  we  are 
seeking  to  establish  ;  for  we  are  told  that  "  the  oapaoitiee  of  the  yen- 
trioles are  probably  eqnal"  (Cruveilhier) ;  and  again,  "there  are 
reasons  for  belieying  that  during  life  any  di£ferenoe  between  the 
capacities  of  the  yentrioles  is  yery  trifling,  if  it  exist  at  ail."  * 

And  lastly,  "  the  whole,  or  yery  nearly  the  whole  of  the  blood  con- 
tained  in  the  yentrioles  is  discharged  from  them  at  eaoh  systole  ;  for 
the  left  yentride  is  frequently  f onnd  quite  empty  after  death  ;  and  if 
a  transyere  section  be  made  through  the  heart  in  a  state  of  well-marked 
rigor  mortis  (which  may  be  oonsidered  as  representing  its  ordinary 
state  of  complète  contraction),  the  yentricular  cavity  is  fonnd  to  be 
oompletely  obliterated." 

From  thèse  considérations  we  may,  I  belieye,  fairly  assame  that 

«    (  Eqnal  times  of  yentricular  contraction, 
*  I  Eqnal  times  of  yentricular  dilatation, 

2    V  Eqnal  or  almost  equsl  yolumes  of  blood  reoeiyed  in  diastole, 
'  )  Equsl  or  almost  eqnal  yolumes  of  blood  expelled  in  systole, 

3.  Eqnal  or  almost  equal  capacities  of  yentrioles, 
are  the  main  charaoteristics  of  a  heart  which  is  normal  in  structure 
and  perfeot  in  function. 

1 .  In  employing  the  words  * '  equal  times  ' '  with  référence  to  the  période 
respeotiyely  oooupied  by  the  contraction  and  dilatation  of  the  yen- 
tricles,  I  wonld  wish  to  refer  for  a  moment  to  the  statements  made  by 
onr  leading  authoritios  as  to  the  ayerage  duration  of  the  systole  and 
diastole  of  the  healthy  heart. 

Dr.  Carpenter  states  that  tho  yentricular  contraction  oocupies  two- 
fiftha  and  the  yentricular  dilatations  three-fifths  of  the  time  which 
elapses  between  two  consecutiye  beats  of  the  puise.  Dr.  Walshe  in- 
forme ns  that  the  time  from  the  commencement  of  the  first  to  the 
beginning  of  the  second  sound  ("  which  is  synohronous  with  the  diastole 
of  ,the  yentrioles  ")  is,  on  an  ayerage,  one  half  of  the  time  from  puise 
to  puise.  Dr.  Burdon  Sanderson,  in  his  Homdbook  of  the  Sphygmograph, 
says,  '*  There  are  seyeral  facts  not  difficult  of  obseryation  which  show 
that  the  time  occupied  by  the  heart  in  contracting  is  yery  mnch  shorter 
than  is  oommonly  supposed.  The  first  sound  being  synohronous  with 
the  commencement  of  the  contraction  of  the  yentrioles  and  the  closure 
of  the  mitral  yalye,  and  the  second  with  the  closure  of  the  aortic 
yalyes,  it  is  clear  that  the  interyals  between  thèse  two  eyents  expresses 
the  duration  of  the  contraction  of  the  heart.  Now  the  most  unpraotised 
auscultator  can  readily  satisfy  himself ,  while  llstening  to  the  sounds  of 
a  heart  contracting  sixty  times  in  a  minute,  that  the  time  between  the 
first  and  second  sounds  is  not  equal  to  that  which  séparâtes  the  second 
from  the  first  ;  and  that  it  cannot  be  admitted  for  a  moment  (as  stated 
in  our  leading  physiological  text-books)  that  a  heart  oocupies  half  bf 
a  second  in  contracting." 

This  statement  is  borne  ont  in  the  last  édition  of  Kuke's  Physiology 
edited  by  Morant  Baker,  in  which  the  période  of  yentricular  contrac- 
tion and  dilatation  are  oonsidered  to  be  in  the  ratio  of  4  to  7. 
Chauyeau's  expérimente  on  the  liying  horse  and  the  sphygmographics 
tracings  of  the  radial  puise  in  man,  clearly  indicate  that  the  times  of 
yentricular  contraction  and  dilatation  are  yery  difficult  in  duration  ; 
and  the  infiuenoes  which  are  deducible  from  the  study  of  the  compara- 
tiye  areas  of  the  four  orifices  will  fully  subsfcantiate  the  statement 
that  the  systole  of  the  yentrioles  "  is  a  much  shorter  prooeeding  than 
is  usually  supposed." 

2.  And  again,  with  regard  to  the  words  "  equal  yolumes  of  blood  " 
nsed  aboyé,  I  need  scarcely  remark  that  the  same  yolume  (qnantity, 
onnces,  cubic  inches)  of  blood  is  not  persistently  and  at  ail  times 
reoeiyed  by  and  thrown  ont  of  the  heart  at  eyery  complète  reyolntion 
of  the  organ.  The  reyerse  is,  in  faot,  nearer  the  truth  ;  for  the  yentri- 
oles (though  of  course  always  full  from  the  impossibility  of  a  yaouum 
existing  in  their  interior)  yary  considorably  from  time  to  time  in  their 
degree  of  fulness  and  expansion.  In  profound  sleep,  or  in  the  perfect 
rest  and  muscnlar  relaxation  of  the  reoumbent  posture,  the  flow  of 
blood  through  the  heart  is  entirely  and  solely  under  the  oontrol  of  the 
heart  itself  (some  allowance  being  made  for  the  effects  of  the  respi- 
ratory  moyements  which  "aot  on  the  whole  adyantageonsly  to  the 
circulation  "),  the  right  being  fiUed  by  the  contractile  energy  of  the 
left  side  of  the  organ.  In  our  waking  moyements,  howeyer,  during 
oxertion,  eyery  moTcment  of  the  body  tends  to  force  the  blocd  in  the 
yeins  in  an  onward  course  towards  the  right  chambers  of  the  heart, 
which  would  become  gorged  from  oyer-distension  did  not  the  healthy 
right  yentride  assume  corresponding  energy  and  force  and  expel  the 


*  Qmain*9  Anaiomf,  hj  Dr.  8barp«y,  vol.  iii.  p.  256. 


blood  with  inoreased  rapidity  into  the  capillarîes  of  the  lunga.  An 
increase  in  the  number  and  depth  of  the  respiratory  moyements  ensues 
aocelerating  the  passage  of  the  blood  through  the  lungs  to  the  left 
side  of  the  heart,  which  by  an  instinctiTely  inoreased  reaction  upon  its 
contents,  propels  the  blood  foroibly  into  the  systemic  circulation.  The 
so-called  yital  capillary  force  or  interaction  between  blood  and 
tissue  may  assist  in  forwarding  the  current,  but  its  amount  is  eyi- 
dently  excessiydy  small  in  comparison  with  the  enormons  contractile 
energy  of  the  two  yentrioles.  Violent  and  sudden  exertion  may  for  a 
short  time  distnrb  the  balance  between  the  two  hearts  (the  cayœ  and 
right  auriole  in  one  side,  and  the  pulmonary  yessels  and  left  auricle 
in  the  other  side  being,  for  a  time,  the  safety  reseryoirs  or  reoeptaoula 
of  the  blood  waiting  to  be  f  orwarded)  ;  but  with  bodily  rest  equilibrium 
becomes  rapidly  re-estabUshed,  and  equsl  yolumes  of  blood  are  again 
poured  forth  in  equal  and  the  same  times  from  the  two  yentrides  of 
the  heart. 

(To  he  continued.) 


ENTOMOLOOICAL  SOCIETY. 

Apbil  4th. — A.  B.  Wallace,  Esq.,  président,  in  the  chair.  Tbe 
rayages  comraitted  in  granaries  by  CaXcund/ra  grtmaria  and  0.  oryzœ^ 
and  the  means  of  preyenting  or  remoying  the  same,  formed  tho 
principal  subject  of  discussion,  which  was  parbicipated  in  by  Mr.  J. 
Jeûner  Weir,  Mr.  James  Yogan,  Mr.  Albert  Millier,  Mr.  Janson,  Prof. 
Westwood,  Mr.  M'Lachlan,  Mr.  F.  Smith,  the  Bey.  H.  S.  Gorham,  and 
the  président. 

Varions  exhibitions  were  made  by  Messrs.  Weir,  Janson,  Howard 
Vaughan,  F.  Smith,  and  the  secretary. 

Mr.  Albert  Mûller  read  a  note  on  the  odour  of  certain  Cynipidœ, 
and  Mr.  G.  B.  Crotch  oommunioated  some  obseryations  on  British 
species  of  Dasytide. 

THE  INSTITUTION  OF  CIVIL  ENGINEEBS. 

Apbil  5th. — Charles  B.  Vignolos,  Esq.,  F.B.S.,  président,  in  the 
chair.  The  paper  read  was  "  On  the  Dressing  of  Lead  Ores,"  by  Mr. 
T.  Sopwith,  jun.,  M.  Inst.  CE.  —This  communication  was  limited  to 
a  description  of  some  works  the  author  had  had  occasion  recently  to 
establish  in  Spain,  for  the  dressing  of  lead  ores,  as  a  gênerai  account 
of  the  présent  state  of  suoh  opérations  in  England  could  not  be  satis- 
factorily  giyen  in  a  single  paper.  Moreoyer,  as  regarded  this  branch 
of  meohanical  engineering,  Germany  was  in  adyance  of  England. 

At  the  monthly  ballot,  the  foUowing  candidates  were  balloted  for 
and  duly  dected  ;  as  members — Messra.  J.  Bailey,  W.  Elsdon,  A.  K. 
Maokinnon,  and  T.  F.  McNay  ;  and  as  associâtes — Messrs.  J.  Anstie, 
B.A.,  J.  C.  Boys,  T.  Cargill,  J.  B.  France,  H.  Gaerth,  D.  Grayell  (Stud. 
Inst.  O.E.)  Lieut.  G.  E.  Groyer,  B.E.,  F.  James,  J.  Kincaid,  B.A., 
H.  E.  Milner,  T.  Newbigging,  E.  B.  Bicketts,  F.  W.  Stent,  F.  J. 
Tatam,  and  C.  E.  Trotter  (Stud.  Inst.  CE.). 


ANTHBOPOLOGICAL  SOCIETY  OF  LONDON. 

Apbil  5th. — Capiain  Bedford  Pim,  B.N.,  V.P.,  in  tho  chair.    A  paper, 
by  Mr.  Hodder  M.  Westropp,  was  read,  "  On  Phallio  Worship."— Tho 

I  author,  after  asserting  the  spontaneity  and  independence  of  certain 
beliefs  and  superstitions  in  the  human  mind,  atall  times  and  in  ail  cli- 

,  mates,  prooeeded  to  trace  ont  the  rise  and  deydopment  of  phallio 
worship  as  one  of  the  most  ancient  of  those  religions  that  haye  exten- 
siydy  preyailed  among  yarious  sections  of  the  human  race.    In  the 

'  earlier  âges  the  opérations  of  nature  made  stronger  impressions  on  the 

!  mind  of  man  than  in  the  later  période  of  his  history.  There  weie  two 
causes  which  must  haye  engaged  the  attention  of  the  sayage  obserrer 
of  nature,  the  generatiye  and  the  produotiTC,  the  actiye  and  passiye. 
The  author  then  described  what  he  conceiTod  to  ha^e  been  the  process 
of  thought,  founded  on  analogies  from  the  observation  of  the  great  forces 
of  nature  by  the  Egyptians,  Assyrians,  Hindus,  Chinese,  Phœnioians, 
Greeks,  Bomans,  the  aborigines  of  America,  Australasia,  and  Polynesia, 
and  on  the  unquestioned  eyidence  of  phallio  worship  in  its  yarious 
phases,  bdonging  to  those  peoples.  That  worship  was  always,  among 
the  ancients,  of  a  purely  reyerential  kind,  and  partook  of  nothing 
obscène,  either  in  its  teaching  or  its  obserTance  ;  it  was  a  homage  paid 
to  the  most  potent  and  most  mysterious  of  the  powers  of  nature — the 
power  of  procréation. 

Mr.  C  Staniland  Wake  then  read  a  papor,  "  On  the  Influence  of  the 
Phallio  idea  in  the  Beligions  of  Antiquity." — After  showing  that  the 
phallio  superstition  originated  in  the  désire  for  children,  and  in  the 
vénération  for  the  instrumenta  through  which  this  désire  was  gratified, 
the  paper  proceeded  to  consider  the  legend  of  tho  "fall,'*  which  is 
proved  to  hâve  had  a  phallio  basis,  from  the  association  with  it  of  the 
serpent,  the  tree,  and  the  cherubim,  ail  of  which  embody  phaUic  idoas. 
Tho  legend  itself  was  deriv^  from  a  Porsian  source,  altiiough  it  origi- 
nated with  the  Chaldeans.    The  papor  then  traoed  the  worship  of  the 
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pillar-god,  the  Syro-Egyptian  Hermes-Thoth,  and  the  deity  ajmbolized 
by  the  heth-el  of  the  Hebrew  patriarche,  showing  its  oonneotion  with 
the  Son-wonhip  introdnoed  bj  Abraham,  and  the  primerai  worship 
of  Satnm.  The  generative  attribate  of  thia  deity  had,  howerer,  more 
especial  référence  to  marif  and  the  bail,  which  afterwarda  beoame  the 
aymbol  of  the  Snn-god,  waa  naed  as  the  emblem  of  feoundity  in  natwe. 
The  peonliar  sjmbol  of  the  pillar-goda  as  aon^deitlea  waa  the  aerpent. 
The  progreas  of  aon-worahip  waa  shortly  pointed  ont,  and  the  develop- 
ihent  of  the  idea  of  "wiadom,"  attribntedto  the  Aryan  and  Grecian 
dcitiea.  After  referring  to  the  dolage-legend,  the  paper  ooncladed 
with  a  notice  of  the  phallio  character  of  Hindaism  and  Bnddhiam,  and 
the  phallio  aymbola  of  Christianity. 

In  the  diacuBsion  which  enaued  the  f  ollowiug  gentlemen  took  part, 
Mr.  Jamea  Forgnason,  Mr.  Bouverie  Pasey,  Mr.  Robert  dea  Bnffl^ro8, 
Mr.  Lewia,  Mr.  Charleaworth,  Mr.  John  Jonea,  Mr.  Monoare  Conway, 
Mr.  Dendy,  Ber.  Mr.  Bnokle,  Mr.  McSwoeny,  Mr.  Simpaon,  Mr.  Villin, 
Mr.  ATery,  Mr.  Biyington,  and  the  ohairman. 


LITEBABT  AND  PHILOSOPHICAL  SOCIETY  OF 

MANCHESTEE. 

Oboinabt  Mbbtino,  Mabch  8th.  —  J.  P.  Jonle,  D.C.L.,  LIj.D.i 
F.B.S.,  &o.,  preaident,  in  the  ohair.  Sir  Jamea  Cookie,  M.A.,  F.B.S., 
preaident  of  the  Queenaland  PhiloBophioal  Society,  waa  eleoted  a  oor- 
reaponding  member  of  the  aooiety. 

The  foUowing  letter  from  Mr.  Danoer,  F.B.A.S.,  dated  Maroh  5, 
waa  read  : — I  waa  not  preaent  at  the  laat  ordinary  meeting  on  Febm- 
ary  22nd,  bat  aeeing  my  name  mentioned  in  the  printed  report  of 
Dr.  A.  Banaome'a  paper,  "  On  the  Organio  Matter  of  Haman  Breath," 
in  which  it  ia  atated  "  that  Mr.  Daaoer'a  oaknilation  of  the  namber  of 
aporea  in  the  air  waa  noiiced,  bot  a  aooroe  of  error  was  pointed  ont 
in  the  readineaa  with  which  organiama  are  dcTeloped  in  aoitable  floida 
OYen  in  the  coarae  of  a  few  hoara,"  in  reply  I  haye  to  atate  that  thia 
yery  obyioaa  aoarce  of  moltiplloation  did  not  eaoape  attention,  which 
a  few  extraota  from  the  printed  paper  in  the  Proceedings  of  Maroh  31at, 
1868,  will  aoffioe  to  ahow.  It  ia  atated  that  **  daring  the  firat  obaerya- 
tiona  few  liying  organiama  were  notioed,  bat  aa  it  afterwarda  proyed, 
the  germa  of  plant  and  animal  life  (probably  in  a  dormant  condition) 
were  preaent."  Again,  at  the  bottom  of  the  aame  page — "  When  the 
bottle  had  remained  for  36  hoara  in  a  room  at  a  température  of  60° 
the  qoantity  of  fongi  had  yiaibly  inoreaaed,  and  the  délicate  mycelial 
thread-Uke  roota  had  completely  entangled  the  fibrooa  objecta  con- 
tained  in  the  bottle  and  formed  them  into  a  maaa."  I  may  add  that 
the  contente  of  the  bottle  were  yery  freqaently  aabjected  to  critioal 
examination  for  any  change  in  their  appearance  from  the  time  I 
receiyed  it  from  Dr.  B.  A.  Smith  nntil  ail  appearance  of  yitality  had 
oeaaed.  The  amoant  of  aoUd  matter  aoapended  in  the  atmoaphere  ia 
ezceedingly  yariable  ;  after  continued  rain  the  air  ia  comparatiyely  f ree, 
whereaa  in  yery  dry  weather  with  high  wind,  in  localitiea  where  doat 
and  decompoaing  matter  are  abondant,  it  will  be  f  ound  at  a  uonaiderable 
altitude. 

E.  W.  Binney,  F.B.S.,  called  the  attention  of  the  meeting  to  the 
frightfolly  high  death-rate  of  Mancheater  and  Salf ord,  which  continaed 
to  increaae,  notwithatanding  the  appointment  of  officera  of  health,  and 
the  doinga  of  the  councila  of  the  two  towna. 

**  On  the  Soapenaion  of  a  Bail  by  a  Jet  of  Water,"  by  Oabome 
Beynolda,  M.A.,  Profeaaor  of  Engineering,  Owen'a  Collège. — Some 
yearaago  I  waa  ledto  conaiderthiaaomewhat  common  thoagh  atriking 
phenomenon,  andat  the  time  I  orrired  at  what  aeemed  to  be  a  perfectly 
aatiafactory  ezplanation  of  it.  I  did  not  then  aoppoae  thia  ezplana- 
tion  waa  new,  bat  aa  I  cannot  find  that  anythiniir  like  it  haa  been 
pnbliahed,  I  haye  preaomed  to  take  thia  opportanity  of  bringing  it 
before  the  aociety. 

Althoagh  eyery  one  will  haye  watched  with  intereat  the  performance 
of  the  bail  aa  it  ia  acted  on  by  the  jet,  and  be  more  or  leaa  familiar 
with  it,  I  ahall  reooant  the  principal  thinga  I  noticed  whilat  obaerying 
it  oritioally. 

The  bail  waa  yery  light  and  had  a  wet  aorfaoe. 

The  jet,  when  free  from  the  bail,  woald  riae  aboat  three  feet. 

The  bail  waa  not  kept  in  one  poaition,  bat  oacillated  ap  and  down. 

The  centre  waa  not  neceaaarily  oyer  îhe  jet,  it  often  remained  for  a 
long  time  on  one  aide  of  it.  In  faot  it  appeared  to  be  in  eqailibriom 
when  atrack  aboat  45°  from  ita  middle. 

In  thia  way,  for  aome  aeconda  at  a  time,  the  bail  appeared  aa  thoagh 
it  were  hanging  to  the  jet,  and  then  it  woald  oacillate  aboat  thia 
poaition  ao  far  that  at  timea  it  woald  be  atrack  andemeath,  and  at 
other  timea  almoat  on  the  horizontal  circle  ;  indeed  aometimea  it  woald 
be  forced  ao  mach  to  one  aide  that  the  jet  miaaed  it  altogether.  In 
thia  caae  it  would  immediately  drop  down,  bat  aach  waa  ita  déter- 
mination not  to  be  thraat  aaide,  that  it  generally  came  back  into  the 
jet  almoat  inatantly.  Oocaaionally,  howeyer,  it  woald  fall  down  into 
tho  baain. 

Being  a  light  bail  the  friction  of  tho  water  canscd  it  to  apin,  and  aa 
it  moyed  aboat  the  jet  it  woald  apin  aometimea  in  one  direction  and 
Bometimea  in  aaother,  alwaya  aboat  a  horizontal  axis. 


Of  the  water  which  strikea  the  bail,  part  ia  immediately  aplaahed 
ofF  in  ail  directiona,  part  ia  deflected  off  at  a  tangent,  and  part  adherea 
to  the  bail,  and  ia  oarried  roand  with  it  ontil  it  ia  thrown  off  by  cen- 
trifagal  force. 

There  are  many  other  thinga  that  attract  attention,  bat  I  think  I 
haye  noticed  thoae  which  bear  on  the  explanation. 

The  vertical  force  caaaed  by  the  action  of  the  jet  ia  no  doabt  amply 
aafficient  to  aapport  the  weight  of  the  bail,  and  did  the  centre  of  the 
bail  remain  yertically  oyer  the  jet  there  woald  be  no  difficnlty.  The 
only  explanationa  I  haye  eyer  heard  hâve  been  baaed  on  the  aame 
aappoaition  :  the  jet  ia  aappoaed  to  atrike  the  bail  andemeath,  and 
form  a  cap  in  which  the  bail  reata. 

A  few  aeconda'  obaeryation,  howeyer,  will  ahow  that  the  abore  is 
not  aatiafactory:  before  any  explanation  can  be  complète,  it  must 
ahow  how  it  ia  that  the  bail  will  remain  in  eqoilibriam  on  one  aide  of 
the  jet  ;  nay,  that  it  will  fly  back  into  the  jet,  when  driyen  ont  of  it. 
I  will  firat  point  ont  the  natnre  of  the  forcea  which  aot  on  the  bail. 
Ita  weight  acta  at  ita  centre  in  a  yertical  Une,  and  ia  the  only  force 
which  ia  not  dae  to  the  water.  If  the  water  atrikes  the  bail  directly 
andemeath  ita  centre,  it  will  prodace  a  force  acting  apwarda  in  a 
yertical  Une,  the  magnitude  of  which  wiU  dépend  on  the  height,  and 
may  therefore  be  made  to  balance  the  weight  of  the  bail.  In  this 
poaition  the  baU  would  by  the  action  of  thoae  two  forcea  be  in  oquili- 
brium  in  the  aame  way  aa  if  it  were  balanced  on  a  point  ;  the 
aUghteat  deyiation  woald  upaet  it,  and  then  the  jet  would  atrike  it  on 
one  aide.  If  ao  atrack  there  would  be  two  forcea  at  the  point  of  con- 
tact, the  one  normal  or  through  the  centre  of  the  baU,  due  to  the  im- 
pulaiye  action  of  the  water,  which  I  ahaU  caU  P  ;  and  another  in  the 
tangent  due  to  the  friction  of  the  water,  which  I  caU  B. 

If  W  be  the  weight  of  the  bail,  then  P,  B,  and  W  are  the  only 
forcea  which  at  firat  aight  appear  to  exiat,  and  the  question  ia,  can 
P,  B,  and  W  be  in  equUibrium  P  Thia  ia  eaaily  anawered  ;  for,  thèse 
three  forcea  are  neceaaarily  in  the  aame  plane,  but  they  do  not  aU 
paaa  through  the  aame  point,  and  therefore  they  are  not  in  equiUbrium. 
Henoe  there  muât  be  aome  other  force  acting  on  the  baU  which  does 
not  paaa  through  ita  centre,  or  the  point  in  which  it  ia  atmck.  Since 
thia  force  cannot  arlae  from  the  action  ef  the  water  aa  it  atrikes  the 
baU,  or  the  weight  of  the  bail,  it  muât  be  due  to  the  action  of  the 
water  as  it  leayes,  and  aince  that  water  which  ia  aplaahed  off  or  de- 
flected at  the  point  of  contact  doea  not  touch  the  bail  again,  the  force 
muât  be  due  to  the  water  which  adherea  to  the  bail,  and  îb  aubse- 
quently  thrown  off. 

Now  whenevcr  a  drop  leayea  the  baU  there  wiU  be  a  tangeutial  re- 
action in  a  direction  oppoaite  to  that  in  which  it  leavea,  and  if  many 
dropa  are  leaying  the  baU  at  the  aame  time,  there  wiU  be  a  force 
equal  to  the  aum  of  ail  their  reactîona  opposing  the  rotation  of  the 
bail,  and  a  force  equal  to  the  reaultant  of  aU  their  réactions  acting  on 
the  centre  of  the  baU.  If  the  water  be  thrown  off  equaUy  ail  round, 
thia  latter  force  wiU  be  zéro  ;  but  if  more  dropa  leare  in  one  direction 
than  in  another,  the  reaultant  force  will  be  oppoaite  to  thia  direction. 
Aa  thia  force  is  esaential  to  the  equiUbrium  of  the  baU,  the  question 
ariaea,  ia  there  any  reaaon  why  moat  of  the  water  ahould  leave  the  bail 
in  one  direction  P  and  if  ao,  in  which  direction  will  that  be  ?  Now 
the  water  comea  on  the  bail  at  p,  and  aa  it  pasaea  oyer  the  top  of  tho 
bail,  the  action  of  grayity  or  the  weight  of  the  water  wUl  be  to  kcM^p 
it  on  the  baU,  but  after  it  haa  passed  the  top,  the  conditions  for  its 
leaying  become  more  and  more  favourable — ao  that  it  appears  aa 
though  the  water  would  begin  to  leave  aa  aoon  aa  it  had  passed  orer 
the  top  of  the  baU  and  go  on  antil  it  waa  ail  thrown  off.  In  thia  way 
moat  of  the  water  would  leaye  between  the  top  of  the  baU  and  that 
aide  which  ia  oppoaite  the  jet,  which,  on  examination,  I  find  to  be  the 
oaae. 

It  waa  the  discoyory  of  thia  fact  which  haa  enabled  me  to  explain 
the  phenomenon,  for  thia  water  causea  a  résultant  réaction  which  i« 
the  additional  force  neoesaary  to  maintain  the  equiUbrium  of  the 
bail. 

Let  thia  résultant  reaction  be  called  Q,  it  wiU  act  npwaids  aa«i 
towarda  the  jet,  and  ita  effect  wUl  be,  firat,  to  force  the  bôll  into  the 
jet  and  ao  wiU  help  to  counteract  the  obUquity  of  P  ;  aeeondly,  it  will 
aasist  in  aupporting  the  baU  ;  and  thirdly,  sihce  it  opposée  the  rota- 
tion, it  will  balance  the  tangential  force  B  caused  by  Ûie  friction  at  ji 
and  proyided  it  hâve  the  proper  magnitude,  together  with  the 
forcea  P,  B,  and  W,  it  la  aU  that  is  requiaite  to  explain  the  equili- 
brium. 

Position  of  EquiUbrium, — With  regard  to  the  position  of  the  t^ 
when  in  equiUbrium  I  cannot  estabUsh  anything  definite,  as  there  ar? 
no  known  laws  of  adhésion,  but  I  can  show  by  gênerai  reasoning  that 
there  are  certain  Umits  between  which  the  point  in  whioh  the  bail  u 
struck  must  Ue,  so  that  there  may  be  equiUbrium. 

Let  the  point  p  be  at  a  fixed  height,  and  let  F  equal  the  îul 
force  of  the  jet  at  this  height  when  acting  on  the  bottom  of  the  bs»^ 
or  on  a  i)erpenâicular  piano.  Then  If  a  bo  the  angle  which  the  cor- 
mal  at  p  makoB  with  the  yertical 


P  =  F  ooB  a 


and  the  horizontal  oomponent 
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therefore 


and 


2 


PBina  =  -ôr2  8Ûi  aooB  ac=-^Biii2a; 


P  fiin  a  -^-ôand  is  a  maximnin  when  a  =  45^ 
P  ain  a  =  0  when  a  =  0  or  a  =  90* 


So  that  the  iendenoy  of  the  jet  to  foroe  the  bail  to  one  ride  inoreases 

from  notiûng  to  -ô"  aa  p  moTes  from  the  bottom  to  a  point  at  whioh 

the  normal  makes  an  angle  of  45*  with  the  Tertioal  and  then  deoreases 
to  nothing  as  p  mores  to  the  middle  of  the  bail. 

The  foroe  Q  may  be  fairly  assnmed  to  inorease  as  the  speed  of 
rotation  inereases»  and  thia  will  be  as  the  point  of  contact  moyes 
from  the  bottom  to  the  middle  of  the  bail.  In  the  same  way  the 
force  F|  which  will  neoessarily  inorease  as  Q  inoreases,  will  increase 
as  p  moTCs  from  the  bottom  to  the  middle  of  the  bail,  and  ita 
horizontal  oomponent  will  follow  nearly  the  same  law  as  that  of  P. 

Considering  then  the  horizontal  forces  only,  tbere  mnst  be  aome 
position  for  p  in  which  the  horizontal  oomponent  of  Q  and  F  will  be 
eqnal  to  that  of  P,  and  if  a  horizontal  cirole  be  drawn  throagh  this 
point  it  will  limit  the  i>art  of  the  bail  in  which  equilibrinm  is 
possible. 

For  any  deriation  withont  this  cirole  the  equilibrinm  will  be  stable, 
t.0.  if  the  centre  of  the  bail  gets  so  far  from  the  jet  that  the  bail  is 
stmck  in  some  point  withont  this  circle,  it  will  come  back  again.  As 
to  the  natnre  of  the  equilibrinm  for  any  déviation  within  this  cirole,  I 
cannot  speak  positively,  but  it  la  probably  noarly  neutral  ail  orev  the 
inolosed  area. 

Thia  aeema  to  agrée  Tery  well  with  the  appearancea  I  hâve  de- 
aoribed,  namely,  that  the  bail  appeared  to  be  in  equilibrinm  when 
atrnck  at  a  point  about  45*  from  ita  middle,  about  whioh  point  it 
OBcillatea.  When  the  oacillationa  beoome  ao  big  that  the  bail  leaves 
the  jet,  I  hâve  said  that  the  bail  instantly  jumps  back  again.  To 
acoount  for  thia  we  hâve  only  to  conaider  that  the  foroe  P  ceaaea  as 
soon  as  the  contact  ceasea,  but  not  so  with  Q,  for  there  vrill  still  be 
aome  water  to  be  thrown  o£F,  so  that  perhaps  for  half  of  a  révolution 
after  the  contact  has  ceased,  the  force  Q  will  continue  undiminished 
and  so  bnng  the  bail  baok  into  the  jet. 


EAST  KENT  NATURAL  HISTOBT  SOCIETY,  CANTBBBUBY. 

ABSTRACT  of  PBOCEEDINaS,   1869. 

In  Maroh  a  aab-oommittee  was  f ormed  for  the  pnrpose  of  ooUeoting 
and  recording  information  on  the  flora  of  the  district,  whioh  corre- 
sponds to  that  of  the  Parliamentary  divirion  of  the  connty.  Fonrteen 
oontributora  hâve  oombined  to  carry  ont  the  work,  and  aome  valnable 
records  hâve  been  already  obtained.  Conneoted  with  thia  point  the 
foUowing  notice  will  be  interesting  : — Two  plants,  either  new  to  or 
rare  in  the  district,  hâve  been  fonnd  and  olearly  identified, —  IVolffia 
arrkita  and  Rieciajlwitans,  Wolffîa  having  never  before  been  found 
in  Kent,  is  now  added  for  the  first  time  to  the  flora  of  the  county. 
The  discovery  of  this  ourioua  member  of  the  order  Lemnacess  waa  the 
more  interesting,  as  it  enabled  Mr.  Gulliver  to  complète  his  observa- 
tions on  the  distinotive  oell-oharacters  between  Wolffia  and  Lemna, 
as  described  and  fignred  by  him  in  SMvnan's  Journal  of  Botamy, 
Jannary,  1869.  The  Riooiais  a  pretty  mnsoal  oryptogam,  and  will  be 
foond  novel  and  interesting  for  oultivation  in  vases  of  fresh  water. 

At  a  meeting  at  Dover,  Mr.  Horsnail  read  a  paper  on  "  A  Crusta- 
ceaa  of  the  family  Pyonogonidœ  found  in  the  locality." — This  has  since 
been  publiahed  in  Sci&iic&'Qossip,  Major  Munn  also  oommnnicated  a 
paper  "  On  the  Hexagonal  Cells  of  Wasps  and  Beea,"  in  which  from 
hÎB  own  direct  observations  on  the  formations  of  the  cells,  and  the 
conatmotion  of  aolitary  oella  in  this  form,  he  refuted  the  "  drcular 
theory  "  of  their  prodaotion. 

At  Canterbury,  the  Bev.  J.  Mitchinson,  D.C.L.,  gave  a  lecture  "  On 
Volcanio  Action,"  chiefly  referring  to  extinct  volcanoes,  and  recording 
his  Personal  expérience  and  observation  in  the  district  of  Auvergne. 

G.  Dowker,  Esq.,  F.G.S.,  on  two  occasions  described  at  some  length, 
niastrating  Ids  remarka  by  many  excellent  diagrama  and  apedmena, 
"  Certain  Pointa  in  the  Oeology  of  the  laie  of  Thanet." — ^A  brief  aum- 
mazy  of  his  obaervationa  may  be  given  in  the  following  oonduaiona  : — 
That  the  changes  during  the  hiatorical  period  are  due  to  the  alluvial 
deposits  of  the  Stour  river,  and  the  changes  in  ourrents  in  the  sea, 
and  not  to  any  élévation  of  the  land.  That  the  laie  of  Thanet  had 
been  formed  in  an  eatuary  of  the  Stour  and  Wandonr  rivera.  That 
the  drif  t  deposita  are  of  the  post-glacial  period,  ootemporaneona  with 
thoae  of  the  Thamea  valley,  in  which  flint  implementa  aaaociated  with 
bones  of  extinct  tnivinfifm.1a  had  .been  found.  A  liât  of  theae  mammala 
f  oand  in  East  Kent  was  given.  At  this  period  France  and  Thanet 
'were  nnited,  as  shown  by  Trimmer.  That  the  Isle  of  Thanet  is  an 
anticlinal  aads  of  the  chidk,  the  moat  elovated  portion  of  which  waa 
near  St.  Pëter'fl,  in  Thanet.    A  diagram  of  a  section  from  Minster,  in 


laie  of  Sheppy,  to  Bamagate,  running  nearly  in  the  Une  of  the  anti- 
clinal, ahowed  thia,  and  alao  how  the  Thanet,  Woolwioh,  and  Oldhaven 
beda,  with  the  London  clay,  had  been  denuded  off  the  chalk.  That 
the  Stour  Valley,  from  Groveferry  to  PegweU,  la  in  Thanet  beda,  lying 
in  the  aynclinal  of  the  chalk,  which  reappear  at  Nonnington  and 
Wingham,  on  the  aidea  of  the  valley  oppoaite  Thanet.  That  the  junc- 
tion  of  the  Thanet  beda  with  the  chalk  waa  alwaya  indioated  by  the 
preaence  of  green-coated  flinta,  repoaing  in  moat  instances  on  tabular 
layers  of  flint.  There  was  not  snfficiently  well-defined  évidence  at 
présent  as  to  whether  the  Thanet  beds  rest  conf ormably  on  the  chalk  ; 
no  snfficiently  continuons  junotions  are  exhibited  to  prove  whether  the 
same  bed  of  ohalk  is  always  présent.  That  the  chalk  of  Pegwell  and 
Margate,  destitute  of  flints,  was  snperior  in  position  to  that  of  Bams- 
gate,  whioh  abounded  in  flints,  the  aeotion  along  the  ooaat  thns  repre- 
senting  the  aroh  of  the  anticlinal.  The  true  position  of  Margate  chalk 
was  first  pointed  ont  by  Mr.  Whitaker  ;  the  pecnliar  division  in  the 
Margate  chalk  was  due  to  the  right-angled  fissures  to  the  planes  of 
bedding  becoming  weathered  ont  by  atmospherio  agenoies,  often 
leaving  prqjecting  headlands.  That,  aa  far  as  the  fossils  contained  in 
it  might  be  taken  as  proof ,  the  Margate  chalk  may  be  coeval  with  that 
of  Norwich,  and  équivalent  to  the  highest  ohalk  in  England.  A  com» 
parison  of  the  f oaaila  waa  given.  That  there  waa  no  direct  évidence  of 
the  thickneaa  of  the  Thanet  ohalk  beyond  that  afforded  by  a  weU  aunk 
at  Margate,  and  whioh  did  not  penetrate  it.  The  thickneaa  of  the 
opper  or  Margate  ohalk  in  thia  section  appeared  to  be  only  30  ft.  ;  on 
the  other  hand  there  is  évidence  of  great  irregularities  in  the  chalk 
depoait,  and  thèse  may  not  be  due  to  denudation,  but  to  nneqnal 
déposition  over  an  irregnlar  sea-bed  produced  by  élévation  of  lower 
strata. 

G.  Gulliver,  Esq.,  F.B.S.,  at  Canterbury,  described  and  demonstrated 
nnder  the  microscope  the  anditory  organs  of  mollnsks.  Thèse  observa- 
tions were  published  in  the  Jowmal  of  Anatomy  and  Physiology. 

At  Dover,  in  November,  a  lecture  was  given  by  G.  Gulliver,  Esq., 
**  On  the  Use  of  Bed  Corpuaoles  of  the  Blood  in  Bespiration,  and  the 
Import  of  their  Size  both  in  a  Taxonomic  and  Phyriological  Point  of 
View  ;  with  an  acconnt  of  his  discovery  of  the  Characters  afforded  by 
the  Blood-disks  of  Tragulus  and  Moschns."  This  lecture  was  published 
in  SciBNTiFic  Opimion,  vol.  ii.  p.  588. 

Two  excurrions  were  made  during  the  year.  One  in  June  to  explore 
the  district  between  Ashford  and  Mersham  Hatch  :  a  somewhat 
distinotive  flora  associated  with  the  Sandgate  and  Hythe  bods  was  in- 
vestigated.  The  second  was  a  dredging  and  exploring  party  from 
Heme  Bay  to  Beoulver  in  September. 

At  a  meeting  held  on  this  occaaion,  G.  Dowker,  Esq.,  F.G.S.,  read 
a  paper  **  On  Hydroid  Zoophytes."  Having  given  agood  résumé  of  tho 
présent  knowledge  on  the  subject,  he  illnstrated  the  growth  and 
development  of  thèse  animale  by  hia  obaervationa  on  one  which  had 
exiated  in  hia  marine  aquarium  for  Jive  yeara.  It  belongod  to  tho 
family  Stauridiidœ,  and  waa  fignred  and  deaoribed  by  Hincka  aa  Cl/t- 
donema  radvitum.  The  Gonosooida,  or  Meduaœ,  appear  in  May  and 
September,  and  protrude  from  the  polypite  near  ita  junotion  wiûi  tho 
chitonous  réceptacle.  They  grow  rapidly  and  beoome  detaohed  about 
the  third  or  fourth  day.  Mr.  Dowker  gave  the  foUowing  list  of 
Zoophytes  that  he  had  either  dredged  or  observed  at  Herne  Bay  : — 
BowerhanJUa  imbricata,  Flustra  foliaceaf  Lepralia  (varions  speoies), 
Halecium  haUcinum,  Notamia  hursaria. 
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NEWCASTLE  CHEMICAL  SOCIETY. 

Makch  24th. — The  paper  read  was  "  On  a  New  Method  of  Manufac- 
turing  Cauatic  Soda,"  patented  by  M.  Baohet,  of  Paria,  with  expéri- 
menta, by  B.  Calvert  Clapham,  F.C.S. — Expérimenta  were  made  by  Lord 
Dundonald  aa  far  back  aa  1790-1794,  in  making  cauatic  aoda  by  the 
decompoaition  of  common  aalt  with  Utharge.  Thia  prooeaa  waa  oon- 
duoted  on  a  manufacturing  aoale  by  the  late  Mr.  Wm.  Loah,  in  1799, 
and  I  am  indebted  to  him  for  aome  detaila  of  the  prooeaa  then  in 
opération. 

The  proportions  reoommended  to  produce  the  best  resnlts  were  100 
parts  of  sait  and  300  parts  of  oxide  of  lead  ;  but  when  the  greatest 
care  was  taken,  they  did  not  succeed  in  obtaining  more  than  3'0  parts  of 
oanstic  soda,  or  5*6  per  cent  of  sait  was  deoomposed.  At  that  time  they 
had  many  difficultiestocontend  with,  in  preventing  the  loss  of  lead  in  tho 
solutions,  and  they  had  no  plan  in  oi>eration  to  recouvert  the  whito- 
lead  pigment  which  waa  formed  back  again  into  an  oxide  of  lead  ready 
to  reçoive  a  freah  charge  of  aalt.  They  had,  therefore,  to  oontend 
with  oonaiderable  expenaes,  and  aome  losa  of  lead  in  melting  it  down 
again  to  a  metaUic  atato.  It  waa  only  the  high  price  of  aoda,  whioh 
may  be  calculated  aa  equal  to  J885  to  £90  per  ton  of  70  por  cent, 
cauatic  aoda,  which  enabled  the  operationa  to  be  conduoted  at  a  profit. 
I  ahaU  not  trouble  the  members  with  any  détails  of  the  changes  which 
hâve  taken  place  in  the  manufacture  of  soda  from  that  timo  to  tho 
présent.  It  is  s  officient  to  say,  that  after  three-quartcra  of  a  ocutnry 
has  passed  away,  a  patent  has  bcon  takon  out  by  M.  Bachot,  of  Psris, 
for  the  production  of  oanstio  soda  by  means  of  sait  and  Utharge, 
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whiob,  in  some  respects,  resembles  the  old  meUiod,  bot  with  this  marked 
difFerenoe,  that  hydrate  of  lime  is  added  to  the  mixture,  whioh  has  the 
effeot  of  preyenting  the  réactions  which  take  place  between  the  soda 
and  the  chloride  of  lead,  bj  the  old  method,  resulting  in  the  re-oon- 
version  of  the  chloride  of  lead  into  oommon  sait  ;  and  the  new  prooess 
also  inolndes  a  method  of  regenerating  the  white  lead  pigment,  so  that 
it  may  be  nsed  over  and  over  again. 


YOEKSHIEE  NATXmALISTS'  CLUB. 

Thb  UBual  monthly  meeting  of  this  olab  was  held  on  Wednesday, 
April  6,  at  Mr.  Graham's,  Market^street,  York,  S.  W.  North,  Esq.,  in 
the  chair. 

Mr.  C.  Wakefield,  the  honorary  secretary,  remarked  that  the  pro- 
ceedings  of  the  olab  for  the  past  year,  copies  of  whioh  were  laid  apon 
the  table,  were  now  ready  and  woold  be  forwarded  to  the  members  in 
a  few  days.  He  also  annonnoed  that  subscriptions  from  the  président 
and  members,  amoonting  to  £6,  lOs.,  had  been  collected  towards  a 
gênerai  fund  whioh  is  being  raised  for  the  family  of  Professer  Michael 
Sara,  of  Christiania,  which  has  been  left  in  a  destitnte  state  by  his 
onexpeoted  démise.  This  snm  will  be  shortly  forwarded  to  London  by 
Mr.  North,  who  has  kindly  aoted  as  treasozer. 

Mr.  Graham  exhibited  a  remarkably  fine  pike,  weighing  apwards  of 
201b.,  and  sent  to  him  for  préservation  by  J.  Hope  Barton,  Esq.,  of 
Stapleton  Park,  Pontefract  ;  two  fine  maie  spedmens  of  the  Qargany 
ducks  {AncLs  querquedvla),  one  sent  by  Col.  Wade,  of  Hanzwell  Hall, 
Bedale,  the  other,  by  M.  H.  Horsfall,  Esq.,  and  a  remarkably  fine  spé- 
cimen of  the  oommon  héron  {Ardea  cinerea),  sent  to  him  by  Mr.  J. 
Chapman,  of  Mennithorpe,  near  Howden. 

The  Bey.  J.  F.  Blake,  F.G.S.,  exhibited  a  fnll-grown  spécimen  of 
Am/monites  hsterophylluSf  which  characterizes  the  nppermost  beds  of  the 
lias  at  Whitby.  It  was  remarkable  for  the  preserration  of  its  body 
chamber,  portions  of  which,  detached  from  the  ammonite  are  not  nn- 
oommon,  and  are  known  by  the  name  of  the  fan,  bnt  he  had  neyer  seen  a 
complète  spécimen  of  this  kind  fignred.  He  obsenred  that  the  last 
chamber  had  a  différent  appearance  from  the  rest  ;  it  was  in  this  part 
that  the  animal  lived,  and  it  was  a  oommon  featore  in  ammonites,  were 
foond  perfeot,  to  présent  some  pecoliarities  in  this  part — ^some  f orm 
projecting  lips,  some  greatly  expand,  some  haye  différences  in  the  keel, 
and,  as  in  this  case,  some  haye  extra  omamentation.  Of  the  life- 
history  of  this  ammonite  we  know  as  mnoh  as  of  any,  as  they  are  foond 
from  a  very  small  sise  up  to  that  of  the  présent  ;  bat  it  is  only  when 
of  the  largest  size  that  this  altered  last  chamber  appeara,  small  "  fans  " 
being  onknown. 

Mr.  J.  F.  Walker,  F.G.S.,  made  some  vemarks  on  the  Grayel  Fit,  at 
Nnnthorpe,  near  the  oity,  in  which,  he  said,  were  foond  boolders  of 
carboniferoos  limeatone,  oontaining  crinoids  and  masses  of  ocrai,  sand- 
stones  deriyed  from  the  coal-measores  oontaining  caets  of  shells,  chiefly 
brachiopoda,  stems  of  lepidodendron,  and  waterwom  spécimens  of 
Oryphœa  incwrva,  from  the  lias.  Bones  of  mammals  haye  occasionally 
he&D.  met  with  in  this  pit,  also  a  boolder  from  Shapfell.  Below  this 
grayel  there  is  a  thick  bed  of  sand  oontaining  a  thin  seam  of  olay. 
Mr.  Walker's  attention  had  been  directed  to  l^e  disooyery  of  seyeral 
large  boolders  in  a  field  on  this  side  of  Holgate.  On  yisiting  it  he 
foond  seyeral  large  stones  composed  of  micaceoos  sandstone,  the  largest 
of  which  was  irregolar  in  shape,  and  measored  3  ft.  6in.  in  length, 
2  ft.  8in.  broad,  and  1  ft.  3in.  deep.  This  stone  was  foond  3  ft.  below 
the  Borf ace  in  a  dark  bloe  and  brown  yariegated  clay,  oontaining  no- 
meroos  atones  marked  with  the  glacial  strias.  This  bed  of  olay  extends 
down  to  the  beok,  and  aboyé  it  is  a  mixtore  of  sand  and  grayeL  In 
conclusion  Mr.  Walker  yentored  to  regard  the  clay  at  Hol^te  as  an 
ootlyer  of  the  troe  boulder  olay,  whilst  the  other  beds  haye  afterwards 
been  deposited  at  the  sides  of  it. 

Mr.  Walker  exhibited  a  fine  spécimen  of  Terebratula  Bentleyii  from 
the  combrash  of  Yanley,  near  Peterboroogh. 

At  the  conclusion  of  Mr.  Walker's  paper  a  discussion  foUowed,  in 
which  Messrs.  North,  Fox,  and  Strangeways,  took  part,  the  secretary 
remarking  that  bones  of  the  mammoth,  and  Qryphœa  incurva  had  pre- 
yiously  been  fonnd  as  far  west  as  Heslington. 


THE  WINCHESTEB  AND  HAMPSHIBE  SCIENTIFIC  SOCIETY. 

A  n ONTHLT  meeting  of  this  society  was  held  at  the  studio  of  Mr. 
Sayage,  Soothgate-road,  last  month.  The  président  (Bey.  C.  A.  Johns) 
occopied  the  chair.  There  was  a  good  attendance  of  members,  who 
experienoed  an  onexpeoted  treat  in  hearing  from  Canon  Kingsley  a 
glowing  description  of  the  primeyal  forests  of  Trinidad,  whenoe  the 
rey.  gentleman  has  recently  retomed.  The  foUowingproposed  members 
were  balloted  for,  and  eleoted  into  the  society  : — Bevs.  J.  T.  Bramston 
and  J.  L.  Barton,  and  Messrs.  Chas.  Wooldridge,  sen.,  W.  Oakshott, 
G.  H.  Pointer,  and  W.  Barter.  The  secretary  (Mr.  A.  AngeU,  jon.) 
haying  read  the  minâtes  of  the  preyioos  meeting, 

The  président  said  it  was  proposed  to  form  a  sob-oommittee  for 
botanic»!  stodies,  eaoh  person  making  collections  and  intorohanging 


their  spécimens.  He  inyited  those  who  wished  to  join  to  giye  in  their 
names.  'Die  chairman  afterwards  stated  that  I}r.  Richards  had  pré- 
sent ed  an  excellent  collection  of  dzied  grasses  to  the  society,  and 
intimated  that  the  same  woold  form  a  nodens  to  whioh  the  solMJom- 
mittee  might  add  the  resolts  of  their  laboors.  He  also  drew  attention 
to  the  interesting  spécimens  of  seeds  from  the  West  Indies,  plaoed  on 
the  table  by  Canon  Kingsley.  With  référence  to  the  "  report  of  the 
sob-oommittee  of  inqoiry  with  regard  to  Hyde  Abbey  as  the  borying- 
plaoe  of  Eing  Alfred,"  the  président  called  on 

Mr.  Collier,  who  said  that  récent  information  obtained  by  the  aob- 
committee  almost  made  the  reading  of  the  report  nnneoeasary  and  a 
waste  of  time.  The  meeting,  howeyer,  desired  to  kear  it,  and  it  wsa 
therefore  read. 

EDINBUEGH  BOTANICAL  SOCIETY. 

This  society  met  Msfch  lOth,  Sir  Walter  Elliot,  président,  in  tho 
chair.  Donations  to  the  library,  herbariom,  and  moseum  weie 
annoonced.  Professer  Balfoor  notioed  the  death  of  Professer  Franz 
Xayier  IJnger,  M.D.,  whioh  took  place  suddenly  at  Gratz,  on  13th 
Febroary.  He  was  one  of  the  twenty-fiye  foreign  honorary  fellows  of 
the  socie^. 

Mr.  Sadler  notioed  the  death  of  Dr.  Alexander  Carroll  Maingaj, 
who  joined  the  society  on  8th  Febroary,  1855.  He  was  engaged  in 
inyestigating  the  flora  of  Bormah. 

The  following  commonioations  were  read  : — 

**  On  the  Formation  of  a  Moseom  of  Yegetable  Materia  Mediea,"  by 
William  Craig,  M.B.  and  CM.— While  admitting  the  great  yaloe  of 
the  Materia  Mediea  collection  in  the  oniyersity,  the  aothor  thooght 
that  it  woold  be  well  if  the  society  woold  assist  in  f orming  a  moseam 
to  illustrate  oompletcdy  the  British  Pharmaoopœia,  by  means  of 
herbariom  and  laboratory  spécimens. 

"  On  the  Fructification  of  Oriffltlisia  coraZZina,  with  a  notice  of  the 
other  Algœ  found  in  Shetland,  not  mentioned  in  Edmonston's  Flora,*' 
by  C.  W.  Peach,  A.L.S. 

"On  Two  New  British  Hepaticœ,*'  by  Dr.  B.  Carrington.— Tbo 
plants  referred  to  by  Dr.  Carrington  were — Nardia  sphacelata 
(Carr)  and  Adelanthus  Carringtonii  (Balfonr). 

"OÎi  the  Occurrence  of  LueuZa  arcuata  and  Buxbaumia  indusiata,  in 
Inyemess-shire,"  by  Dr.  Buchanan  White. 

"  On  some  récent  Additions  made  to  the  Flora  of  Canada,"  by  Mr. 
Sadler. 

"Beport  on  the  Open-air  Végétation  at  the  Boyal  Botanic  Garden," 
by  Mr.  M'Nab. — The  aothor  remarked  that  the  six  lowest  moming 
readings  sinoe  lOth  Febroary  were  on  the  momings  of  13th,  22nd, 
25th,  26th,  and  27th  Febmary,  also  on  6th  March,  marking  respec- 
tiyely  26^  26%  15%  26%  20%  and  27"  ;  and  the  six  highest  moming 
températures  during  the  same  period  were  on  the  16th,  17th,  and 
2l8t  February,  also  on  Ist,  2nd,  and  3rd,  of  ICaroh,  indicating  re- 
spectiyely  34%  34%  33%  43%  34%  and  34°.  Thèse  low  temperatores 
haye  retarded  yegetation  conaiderably.  At  this  date  there  were  onlj 
ten  species  of  spring  plants  in  bloom,  independently  of  the  two 
f  ormerly  notioed  ;  while  at  the  March  meeting  last  year  no  leas  tban 
f  orty-three  species  were  recorded.  The  number  this  March  is  only 
twelye,  induding  those  notioed  at  the  January  and  Febroary  mtetr 

ings. 

Date  of  Flowariof . 

1870.  18». 

Corylus  ayeUana Feb.  18  Jan.  14 

Nordmannia  oordif olia    Feb.  19  Jan.  21 

Eranthis  hyemalis  Feb.  20 Jan.  16 

Jasmiuum  nudiflorum     Feb.  20 Jan.  13 

Garxya  elliptica  Feb.  24 Jan.  14 

Crocus  susianus  Mar.     1  Jan.  22 

Leucojum  yemnm Mar.    2 Jan.  17 

Crocus  yemus  and  rors Mar.     3 Jan.  13 

Galanthus  plioatus Mar.    4 Jan.  26 

Hepatica  triloba Mar.     5 Jan.  23 

Misoellaneous  communications  were  reoeiyed — ^from  Professor  Dick- 
son, Glasgow  (demonstrating  some  of  the  stages  in  the  deyelopmeat 
of  the  embryo  of  Zostera  marina,  and  pointing  ont  the  light  that  was 
thrown  by  this  embryo  on  that  of  grasses)  ;  from  Miss  Beayer,  of 
Coniston;  from  Mr.  M'Nab,  Mr.  Sadler  (who  sent  a  spécimen  of 
Gnarana),  Sir  Wm.  Jardine,  Bart.,  Don  Guiliermo  Jameaon,  San 
Juan  (who  preaented  a  large  ooUeotion  of  dried  planta  from  the 
Andes),  and  from  Mr.  Mawsos. 


GLAS(K)W  NATURAL  HISTOBY  SOCIETY. 

The  seyenth  meeting  of  the  session  was  held  on  tho  eyening  of  Toes- 
day,  the  29th  ult.,  in  the  library  of  Anderson's  Uniyersity,  Professor 
John  Young,  M.D.,  président,  ocoupying  the  chair.  Messrs.  James 
Lumsden,  194,  Bath-street,  and  Dayid  M.  Lyle,  147,  Stookwell-strcet, 
were  eleoted  résident  members. 
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The  following  objecta  were  exhibited  at  this  meeting  : — 
1.  Skulli  of  the  maie  and  female  of  the  Oanr,  or  Indian  Bison 
(GavdBus  Oaurus)  forwarded,  with  remarks,  by  Captain  fi.  W.  Fielden, 
4th  Eing'B  Own  Boyal  Begimont,  oorresponding  member.  AIbo,  a 
very  fine  bead  of  the  Cape  BnffaJo  {Buhdliu  Caffsr),  lent  for  tiie 
occasion  by  the  Messrs.  Ynill,  taxidermists,  Sanohiehall-street. 
'  2.  A  collection  of  fossil  Braohiopoda,  from  the  Silnrian  beds  of  the 
Girran  valley,  Ayrshire»  incbiding  seyeral  new  speoies,  by  Mr.  John 
Tonng.  This  interesting  séries,  whioh  had  been  oollected  hist  summer 
by  Mrs.  Bobert  Gray,  had  aJready  been  snbmitted  to  Mr.  Thomas 
Bayidson,  of  Brighton,  who  intends  figaring  and  desoribing  the 
newly  disooTored  forme  in  the  gênerai  snpplement  to  his  well-known 
work  on  fossil  Braohiopoda.  Mr.  Tonng,  in  exhibiting  thèse,  referred 
espeoially  to  the  following  gênera  and  speoies: — KhynchoneUa  Weaveri 
(Salter),  B,  cstMila  (Salter),  R,  Ttiomsoni,  Atrypa  ineerta,  Tripîesia 
Orayi,  Orthis  éUgantulaf  0.  coXligTamma^  Tar.  Bcotica,  0.  Bouchardi, 
and  another  interesting  form  of  Orthis,  not  yet  named  ;  Btrophomevuk 
imbrex,  var.  semiglohosay  8.  Qrayi  (a  new  speoies  not  yet  pnblished), 
Leptœna  transversaUSf  yar.  Youngiwnat  L,  sericea,  and  L.  tenuicvncta. 
Mr.  Yonng  also  stated  to  the  meeting  that  the  collection  made  by 
Mrs.  Gray  was  eqnally  important  as  regarded  other  shells — the 
tiilobites,  oorals,  graptolites,  &c., — the  whole  oonsisting  of  several 
thonsand  well-selected  spécimens,  which  would  probably  yield  a 
nnmber  of  new  speoies  when  they  came  to  be  thoronghly  ezamined. 

3.  The  secretary  exhibited  a  spécimen  of  the  Crested  Spizaëtns 
{Bpizaëtus  cristateîluSy  Jardine  and  Selby) — a  rare  bird  in  collections 
— whioh  had  been  lent  by  Mr.  J.  Whiteford,  Wilson-street.  This 
spécimen  was  bronght  from  Demerara,  and  Mr.  Gray  remarked  that 
little  appeared  to  be  known  of  its  habits. 

4.  Dr.  John  Grieve  and  Mr.  J.  A.  Mahony  exhibited  a  séries  of 
fossils  from  the  leaf^beds  in  Mnll,  on  which  Dr.  Grieve  made  some 
remarks.  Dr.  Grieve  also  exhibited  spécimens  of  Hymeniacidon 
suherea  and  Nehdlia  hipeSf  both  from  Bothsay,  and  a  collection  of 
Amphipods  from  Gk>nrock,  embracing  npwards  of  twenty  interesting 
Bi)ecies. 

The  following  papers  wero  then  read  : — 

"  On  the  Shell  Monnda  at  the  Machar  Grogary,  Sonth  Uiat,"  by 
James  A.  Mahony,  Esq. — This  paper  was  illostrated  by  a  large 
collection  of  objecte,  chiefly  shells  of  varions  kinds,  bones  of  a 
nnmber  of  aninials,  some  of  them  drilled  with  holes,  others  split 
longitadinally,  stone  knives  or  scrapers,  pièces  of  rade  pottery,  and 
other  articles  of  a  like  nature,  nsually  found  in  thèse  refase  heaps. 
At  the  close  of  the  paper,  Professor  Yoang  dwelt  at  some  length  in 
comparing  thèse  monnds  of  Western  Scotland  with  what  had  been 
examined  in  the  eastem  counties,  especially  in  Caithness. 

*'  On  the  Sea  Anémones  of  the  Shores  of  the  Cambraes,"  by  David 
Bobertson,  Esq.,  F.G.S. — The  author  gave  a  complète  list  of  the 
species  taken  by  himself  in  that  most  interesting  looality,  and  ex- 
hibited several  Uving  anémones  in  illustration  of  his  paper. 

Several  important  donations  to  the  library  were  then  annonnced, 
after  whioh  the  meeting  was  a^jonrnod  till  the  last  Tnesday  in  April. 


FOREIGN  ACADEMIES. 


THE  FBENCH  ACADEMY. 

Paris,  April  4th. — ^The  oorrespondenoe,  which  was  extenaire,  waa 
pressented  by  M.  Damas. 

In  a  note  by  M.  YioUet  the  natare  of  the  annnlar  deposit  was  de- 
scribed,  whioh  is  nearly  alwaya  to  be  seen  in  the  tubes  nsed  for  con- 
densation in  organio  analyses.  He  states  it  to  be  due  to  the  seleninm 
which  ia  présent  in  most  coppere  of  commerce. 

Acoording  to  a  note  from  M.  Boyer  he  haa  snooeeded  in  transf orming 
carbonio  aoid  into  formio  aoid  by  intrapiUary  force. 

Another  memoir  was  received  from  M.  Dubronfant,  the  object  of 
which  ia  to  f  omish  f  urther  proof a  of  the  f aot  aheady  pointed  ont  by 
him  in  preœding  oommnnicationa,  namely,  the  existence  of  water  in 
ail  gaaes  after  apparently  the  most  complète  deaiocatbn.  The  drieat 
atmoapheric  air  atill  contains  0*0005  per  1000. 

Several  notes  from  différent  persons  were  on  the  Tentilation  of 
hospitala,  and  on  the  proper  meana  of  rendering  harmleaa  to  the 
pablic  health  the  air  which  eacapea  from  the  rooms  and  apreada  throngh 
the  atmosphère. 

Expérimenta  made  with  the  aewage  of  Paria  to  fertilise  the  sandy 
plain  of  Gennevilliera,  formed  the  aabject  of  a  note.  From  thia  it 
appeara  that  theae  landa  hâve  been  rendered  ao  far  f raitf al  that  certain 
exoeptional  oropa  hare  been  made  to  flonriah. 

The  report  of  the  meteorologioal  obaeryatory  of  Montaooria  for 
Maroh  waa  pieoented  by  M.  Gbaries  Sainte  Claixe-Deville,  who  entered 
into  aome  of  ita  detaUa,  ahowing  that  thia  establishment  ia  in  fall 

SMstivity. 

M.  Jamin,  retnming  to  hia  oommnnioation  at  the  laat  meeting, 


mado  known  an  interesting  rosult  to  which  he  had  been  led  throngh 
applying  the  formula  he  had  established  to  the  correction  of  the 
nnmber  given  by  Laplaœ  and  Lavoisier  for  the  latent  beat  of  ice. 
This  nnmber,  which  is  75  calories,  was  corrected  by  MM.  La  Provo- 
stayo  and  Desains,  who  found,  by  their  expérimenta,  79*25.  M. 
Begnault  also  arrived  at  almost  the  same  nnmber.  On  making  the 
necessary  correction  of  Laplaoe  and  Lavoisier' s  nnmber,  acoording  to 
his  formula,  M.  Jamin  bas  obtained  the  nnmber  79'40  so  that  the 
expérimente  of  Lavoisier  were  well  made,  only  their  interprétation 
was  erroneoas. 

A  report  by  M.  Bouley  was  then  read  on  the  officiai  documenta 
relating  to  hydrophobia,  which  the  di£ferent  municipal  adminiatrationa 
of  France  hâve  been  invited  to  ooUeot  together  and  publiah  annuaUy. 

M.  H.  Sainte  Olaire-Deville  preaented  a  note  by  M.  E.  Lefebvre,  on 
the  anperaaturation  of  aolutiona  ôf  calcium  ohloride.  Snob  a  aolution 
ia  readily  obtained  even  in  the  open  air.  Moat  aalts  fail  to  make  it 
crystallize,  but  orystals  of  calcium  ohloride  itself  and  of  strontium 
ohloride,  and  bariam  ohloride,  bring  about  this  crystallization.  A 
solution  oontaining  about  55  per  cent,  of  anhydrons  sait,  depoeita 
large  tubnlar  cryatala  having  the  composition  CaCl2,40H2  quite 
différent  from  the  prismatic  orystals,  having  the  composition 
CaCla.eOHa. 


NOTES  AND   MEMORANDA. 


■•• 


The  Ohannel  Bridge. — Before  the  Easter  holidays  a  large  foot 
bridge  of  more  than  130  yards  (100  mètres)  span,  and  constructed  pre- 
cisely  on  the  syatem,  and  to  the  exact  soale,  of  the  proposed  Channel 
Bridge,  will  bave  been  oompleted  by  M.  Boutet,  so  that  whatever 
doubts  may  hitherto  bave  existed  as  to  the  praoticability  of  the  inven- 
tion must  henoeforth  be  dispelled.  The  two  abatments,  formed  of 
enormous  blocks  of  granité,  are  ready  for  putting  in  place,  and  the 
tress  and  platform  are  set  up  for  a  length  of  80  mètres  (the  gronnd  at 
disposai  at  the  Dépôt  des  Marbres  not  allowing  of  the  whole  length 
being  extended).  On  Thursday  the  French  Minister  of  Fine  Arts, 
M.  Bichard,  visited  the  works  for  the  purpose  of  inspecting  the 
progress  of  the  model,  and  expressed  himself  perfectly  satisfied,  an- 
nouncing  his  détermination  to  renew  his  visit  as  soon  as  it  shaU  hâve 
been  oompleted.  The  tress  was  thoronghly  tested,  and  rosisted  with- 
out  the  slightest  defleotion  a  strain  double  that  of  the  testing  weight 
required  by  the  rules  of  the  "  Ponts  et  Chaussées."  This  model  will 
be  exactly  one-tenth  of  the  span  proposed  for  the  Channel  Bridge,  and 
being  five  times  the  size  of  tho  last  model  it  will,  if  suocessful,  fnmish 
an  excellent  illnstration  of  the  capabilities  of  M.  Boutet's  System.  It 
may  be  mentioned  that  Mr.  Page,  the  engineer  of  Westminster  Bridge, 
when  last  week  disoussing  at  the  Society  of  Arts  the  mérite  of  the 
différent  projeots  for  crossiag  the  Channel,  gave  M.  Boutet's  bridge 
the  second  place  among  them,  mentioning  very  atrong  reaaona  againat 
ail  the  other  projeota,  except  his  own,  to  which  he  naturally  assigned 
the  first  place,  and  stating  of  M.  Boutet's  project  that  he  thought  a 
permanent  bridge  conld  be  established,  that  there  is  no  insuperable 
diffioulty  in  erecting  piers  in  the  deepeat  part  of  the  Channel,  and 
that  the  plan  of  M.  Boutet  for  the  superstructure  was  calculated,  to 
a  great  extent,  to  prodnoe  the  necessary  span.  The  span  of  the  great 
foot  bridge,  now  being  oompleted,  is  larger  by  a  third  than  the  longest 
spans  of  the  ordinary  and  foot  bridges  of  Paris,  that  of  the  Buttes- 
Chanmont  inoluded,  and  the  testing  of  it  will  not  only  inorease  the 
oonftdenoe  in  M.  Boatet's  ability  to  oonatraot  a  Channel  Bridge,  but 
aeoure  a  continuanoe  of  ordera  for  the  immédiate  implication  of  the 
ayatem  for  bridgea  and  viadaots  on  the  larger  aoale.  Aa  no  necessity 
existe  for  the  construction  and  placing  of  piers,  the  nsnal  sonndings, 
and  other  preparatory  snbmarine  works  (whioh  in  the  construction  of 
bridgea  by  other  meaua  abaorb  three-fonrtha  of  the  expenae)  can  be 
oompletely  avoided.  The  favoar  with  which  M.  Boutet'a  bridgea  are 
being  received  ia  not,  therefore,  aatoniahing,  and  it  ia  gratifying  to 
reoognize  that  the  anooeaa  predicted  for  them  at  the  very  outset  ia 
beiug  so  oompletely  realized. 

A  Steam-Xngine  without  a  Crank. — The  engine  is  very  simple, 
and  oonsists  of  a  oylinder  12  in.  long  and  6^  in.  bore  (in  the  one  al> 
ready  built),  with  the  ahaft  pasaing  throngh  the  centre  of  it.  The 
oylinder  ia  f  urniahed  with  a  piaton  at  eaoh  end,  preoiaely  like  the  piatona 
of  common  crank  enginea  ;  to  thèse  pistons  are  oonneoted  short  rods, 
with  a  friction  roller  at  the  ontside  end  working  in  the  inside  of  an 
elUptioal  ring,  which  pasaea  axonnd  the  ahaft  outaide  of  the  oylinder  ; 
outaide  of  the  ellipae  ia  another  friction  roller,  oonnected  to  the  piaton 
by  compenaating  lèvera  in  aach  a  manner  that  when  the  pistons  are 
moving  towarda  the  centre  of  the  oylinder,  the  rollers  aot  on  opposite 
aidea  of  the  ellipae,  both  pulling  dizeotly  towarda  the  centre,  thns 
oaoaing  them  to  more  forward  on  the  eUipae,  and  oommunicating  a 
rotary  motion  to  the  ahaft.  After  the  rollers  hâve  paaaed  forward  to 
the  ahorteet  diameter  of  the  eUipse,  the  ateam  ia  exhansted  from  the 
ends  of  the  oylinder  and  let  into  the  middle,  between  the  pistons, 


8CIENTIÏI0   OPINION. 


prMiùig  tbem  ontward,  oainiông  tbe  Tollsra  in  tbe  ends  of  the  pktiui 
rodi  to  aot  on  tho  îceide  of  ths  ellipse,  and  oontiumsic  the  forward 
motion  of  the  abafl  nntil  the;  arrivo  at  the  long  diameter,  when  tho 
Bteam  ia  eihanat«d  from  the  middie  of  the  c;lindei,  and  is  agsJD 
applied  at  the  eaà».  The  résulta  obtuned  were  earprising,  and  oan 
hudlj  be  otëdited  b;  beljevera  in  the  infallibilit;  of  the  cranli  motion. 
Tbe  ojlinder  ia  abont  the  aize  ot  tbo  ojlindec  of  an  eight-hone  cnmk 
ongine,  with  a  atialie  of  3  in.  for  eaoh  piston,  uid  the  poirer  evolred 
waa  at  least  22-bone  power,  and  aome  présent  at  the  trial  placed  it 
aa  high  aa  25-hotae  power,  with  a  speed  of  100  rsTolntions  pec  minute, 
and  50  Ib.  of  eteam,  oonBaming  abont  the  amonnt  of  faet  teqaired  for 
a  lO.horee  engins. — Daily  Mihraukce  Unes. 

Diminution  of  ^Teight  in  Man  durins  the  Oold  Xontlu. — 
Ut.  Millier,  of  Wakefleld  (Àm.  Jour,  oj  Med.  Scitnva),  some  TSan 
sinoe  performed  a  aarieB  of  aiperimanta  with  a  viaw  of  determining 
tbe  periodioal  flaotnatioDi  in  weighl,  anbataooe,  and  form,  whioh  the 
whola  bodj  ondersoea.  Ue  weighed  erai;  ptiaoner  apon  bis  entranse 
îoto  the  Qonviat  eatabliihment  at  Wakefiald,  acd  anbwqnentlj  at  the 
end  of  eTer;  □alendai'  month,  ail  of  them  being  aubjeoted  tô  aimilar 
oonditiOQB  of  tampeTstare,  food,  eiarciae,  and  Teatilation.  The  nnmbeT 
of  men  weighed  eioeeded  1,000,  and  the  total  nnmber  ot  indiTidnaJ 
weighinga  waa  44.001.  From  hia  aiperiments  it  waa  fonnd  that  thera 
waa  a  progreroiTe  loaa  of  weight  in  Janoar j,  Febmarj,  and  Harch,  and 
a  gain  inApril,  Ma;,  Jnne,  Julj,  and  Angnat,  and  a  lossia  September, 
Ootober,  November.  and  Decomber  ;  or,  in  other  worda,  an  inorasae 
of  weight  dating  the  bot  mbnthi,  and  a  diminntion  daring  the  oold. 
Theae  reanlti  are  in  aaoordanoe  with  phjsiolc^cal  tmth,  for  Dr.  E. 
Smith  haa  ahown  that  tbe  qnantity  ot  oarbonia  wtid  eihaled  in  winter 
i«  latgely  in  eioeaa  of  that  giren  ont  in  aammer,  and  the  andden 
weight  in  April  is  (oand  to  oorreapond  with  an  eqoally  abrapt  dimi- 
nntion in  the  qnantitj  ot  carbonio  acid  eipired. 

Cutaneoiu  Absorption, — H.  Brémond  of  Yinaences,  in  a  leotoie 
deliTered  at  a  late  séance  ot  the  Aaademy  of  Hedioine,  atates  that  be 
belierea  he  has  irrefragably  proved  tha  oooarrenoe  of  abaorption 
by  the  skin  ot  a  mediainal  enbatanoe,  BTen  when  this  is  not  TolatUe,  aa 
in  tbe  Oaee  ot  iodide  ot  pot&aaium.  In  a  firat  aeriea  of  expérimente  be 
eipoaed  tbe  skin  to  the  action  of  a  Taponr  bath  charged  witb  sait, 
gradaall;  raiaed  to  a  température  ot  113°  F.,  fat  balf  an  boor.  Two 
hoore  atterwards  iodide  of  potassinm  waa  obaerved  in  tha  urine, 
tbongh  it  oonld  oui;  bave  auteied  h;  the  aïîn.  In  a  Beaood  séries  of 
expérimenta  he  fonnd  that  no  absorption  ordînartl;  ooaurs  nnless  tbe 
temperatnre  ot  the  laponr  bath  eiceeda  the  normal  heatot  tbebodjb; 
at  least  one  or  two  degrees,  and  the  oxpoBare  bave  losted  for  at  leaat 
hait  a  minute.  Whîlst  in  a  thiid  Beriea  he  atatea,  aa  tbe  reault  he  haa 
obtained,  that  even  at  95°  F.,  absorption  mayoconr,  profided  the  body 
hare  previonaly  beon  eipoaed  to  the  action  of  a  Taponr  bath,  and 
atterwards  Tigoronsl;  soapod  and  mbbed,  b;  which  meana  alltiie  oily 
material  is  removed.  Thèse  eiperimeots  eiplaîn  the  différent  resnlta 
that  bave  beau  obtùned  by  Tarioua  obserrerB. 

Deap-Bea  Ijife  and  Taxation — I  will  atate  what  I  believe  to  be 
the  trne  prinoiple  of  taxation,  and  will  illnetrato  it  b;  «bat  is  in  Dr. 
Carpentet'i  récent  voyage  in  the  Aratio  Ooean.  Ha  atatea  that  they 
toond  the  traileat  and  amalleat  animale  Kring  and  floariabing  at  the 
bottom  of  the  SBa  nndei  a  pressare  of  three  tons  to  the  aquara  inob. 
How  did  Uiey  eontrÏTe  to  lire  9  Beoauaa  the  preasnre  waa  equalizad. 
And  that  is  the  whole  leoret  of  taxation, — Report  of  Ur.  Loice'a 
Speech  on  tlit  Badset. 
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Goological  Society,  8  p.œ,  "On  the  FobsîI  Remaina  ot  Mammals  found 
in  China/'  by  Prof,  Owen,  F.R.S^  F.O.S.  "Further  Dlscovary  ot 
thoFossil  Etepbantaof  Molta,"  bj  Dr,  A.  A.  Caruana;  communicatcd 
by  Dr.  A,  Loith  Adam»,  P.G.S.  "Brief  preliminary  Notes  on  a 
lai^  Coal-meosiue  Reptile  from  tho  Low  M^n  Coal  Shale,"  by  T.  P. 
Barkaa,  Esq,,  F.O,S, 

fJrapbic  Society,  8  p.m. 

Koyal  Microscoploal  Society,  8  p.m.  "  On  the  Colonring  Matter  derived 
(rom  tbe  Decompueition  ot  aome  Minute  Organisms,"  by  Hr.  H.  C. 
Sorby. 

Royal  LileraiT  Fuad,  3  p.m. 

ArobiEolaDicar  Association,  S  p.m. 

EpidamioTogical  Society,  8  p  m.  "  On  miied  Ontbreaks  ot  Variol», 
Varioloid,  and  Voricella,''  by  Dr.  Oarin  Milroy. 

Hunterian  Society,  8  p.m. 

Olaigow  Philoaopbica]  Soinetj,  8jf,m,     "On  the  Defloitlon  of  a  'Forma- 


n  Society, 

"■-iloaopbical  Soniety,  8  p.i 

Qeology,"  by  Prof.  Young.  "  On  the  Btructurel  Charactor- 
iaticB  ot  the  différent  Species  of  Me^llohtbys,"  by  Mr.  J.  Thonuon. 
"  Nota  on  China  Onaa  {BoiAwi4ria  situ)  for  thé  pnparation  of  wbloh 
by  suitable  machinerr>  the  Qorarament  of  Indla  oSera  a  Pria»  of 


THURSDAT,  l*th. 

London  Institution,  7 '30  p.m. 
Mathematioal  Society,  S  p.m. 

MONDAT,  IStb. 
,     I.      "True  Anlhropo 
d  Fhysioal  Constitution  ot  Man," 


"  On  tbe  Oeologr  of  Denn- 


TUESDAY,  IBth. 
[ineera,  8  p.  m. 


uachinerfi  the  G 
ilr.  W.  Keddie. 


Inatitation  of  Ciril  En) 

Statisticol  Society,  8  p. 

Pothological  Society,  8  p.m. 

Anthropologioal  Booiaty,  8  p.m.  "  Oa  Mr.  Darwin'i  Hypetheais  et 
PangeneÙB  applied  to  the  Faeulty  of  Memory,"  by  Alfrâd  Sandan, 
Eaq.     "  On  ConaanguineouB  Marnagea,"  by  Q.  C.  Thompaon,  Baq. 

Laeds  Fhilœopbica]  and  Litersry  Society,  7.30  p.m.  "On  Ibe  Uodai 
ot  Sépulture  emplayed  by  tbe  Romans,  Romaniiod  Britooi,  and 
Anglo-SoioQs,  from  the  Ith  to  tbe  Sth  Ceoturiea  in  England,"  by 
Prof.  Rolleaton,  M.D.,  F.R3. 

Manchester  IJterary  and  Pbltosopbical  Socle^,  7  p.m.    Annual  Meeting. 

WEDNTSDAY,  20tb. 

AnnlTeraary  Meeting. 


Royal  Society  of  Litemtnre,  i.lB  p.m 

Mateorologicsl  Society,  7  p.m. 
SodetyotArts,  Sp.m, 
Ulaagow  Fhilosopbical  Society,  8  p.m 
of  Young  Women,"  by  Mr.  WUli 


"  On  Hoiiaes  for  tbe  RedamatioB 
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SCIENTIFIO  CONVBRSAZIONI. 

|HE  9cientific  soirée  season  bas .  commenced.  The 
Boyal  Society's  evening  bas  already  "  passed  off," 
and  to-night  the  Boyal  liiicroscopical  Society, 
under  the  presidency  of  the  Bev.  J.  B.  Beade, 
F.B.S.,  gives  its  asual  animal  conversazione.  The 
occasion  is  one  on  which  we  may  offipr  a  few  remarks  as  to  the 
nature  and  pnrpose  of  thèse  gaàierings,  and  as  to  the  manner 
in  which,  in  London  at  least,  they  are  generally  oondocted. 
The  conversazione  of  the  scientifîc  world  is  realiy  a  sort  of 
"  kettledrani,*'  at  which  the  savants  gossip  abont  the  work  donc 
doring  the  year — the  papers  read,  the  diacoveries  made,  the 
iiew  methods  of  research  projected,  and  so  forth  ;  and  jast  as  in 
the  "  drum"  of  the  fashionable  world,  the  "  tea-kettle"  is  called 
into  réquisition,  and  the  cup  whicli  cheers  but  net  inebriates 
prevails,  too  oflen  in  a  condition  of  dolefal  weakncss  and  high 
température.  But  such  is  a  scientifîc  soirée.  Honest  but 
quiet  workers  from  the  country  and  over-taxed  labourers  from 
the  metropolis  meet  together,  and  chat  friendlily  over  the  pro- 
gress  made  during  the  year  in  their  several  departments  ;  and 
tho  m  en  of  great  name  meet  the  m  en  of  no  name,  who  merely 
knew  them  by  their  réputation  ;  and  thus  a  gênerai  bond  of 
union  is  established  among  scientifîc  investigators,  and  good 
fellowship  is  in  some  measure  promoted.  But  there  is  some- 
thing  besides  the  tea  and  the  guests.  There  is  a  display  of 
scientifîc  objecte,  and,  in  some  instances  also,  a  display  of  dress 
and  fair  faces  ;  and  it  is  to  thèse  additional  characteristics  of 
the  modem  scientifîc  soirée  that  we  wish  more  ezpressly  to 
direct  attention. 

As  Conversazioni  are  now  managed  in  London,  you  might 
go  to  one,  and  nevertheless,  for  ail  practical  purposes,  you 
wonld  see  ail.  This  will  certainly  appear  étrange  to  our  country 
cousins,  bntit  is  nevertheless  the  plain  trutb.  The  fact  is  that, 
in  so  far  as  the  exhibition  of  scientifîc  objecte  is  concerned,  the 
scientifîc  soirées  of  London  are  the  merest  farces  and  thedullest 
entertainments  in  the  world.  The  whole  affair  is,  in  great 
measure,  a  trade  matter  ;  and  it  is  on  this  account  that  such 
gatherings  are  de  facto  a  failure,  and  that  they  are  so  badly 
nttended  by  realiy  scientifîc  men.  Let  us  in  imagination  walk 
through  the  well-lighted  and  highly-crowded  rooms  of  one  of 
the  metropolitan  scientifîc  institutions  or  collèges,  and  what 
shall  we  find  P  We  shall  find  a  number  of  objecta  which,  as  it 
were,  are  stereotyped  for  soirées,  so  that  we  shall  "  look  npon 
their  like  '*  at  every  similar  gathering  for  the  nezt  ten  years.  And 
what  shall  we  see  P  Well,  hère  as  we  enter  the  room  we  shall 
see  a  table  with  a  number  of  polariscopes  and  a  few  gorgeons 
selenite  objecta  ezhibited  in  them.  On  the  nezt  table  stand  a 
sélection  of  surgical  apparatus,  including  a  sphygmograph  and 
one  of  Dr.  Bichardson's  apparatas  for  local  anœsthesia.  Fnrthcr 
on  a  table  of  microscopes;  and  what  see  we  hpre  ? — a  fîy's  pro- 
boscis  (we  know  that  proboscis  almost  as  well  as  Mr.  Lowne, 
we  bave  seen  it  so  often),  a  few  comroon  foraminifera  and  poly- 
cistins,  a  beetle's  eye,  the  heart  of  a  planorbis,  and,  of  course, 
tbe  frog's  foot.  Wo  saw  thèse  ten  years  ago,  and  we  shall,  we 
fear,  bave  to  see  them  ten  years  hence.  But  let  us  go  on  ;  at 
another  table  electricity  is  represented — but  do  we  fînd  the  least 
indication  of  any  of  the  great  discoveries  of  the  year  P  Not 
one.  There  are  batteries  and  huge  induction  coils,  which  keep 
giving  off  sparks  of  fabnlous  length,  and  maintain  a  noise  like 
the  successive  discharges  of  a  line  of  skirmishers  on  a  fîeld-day. 
Then  there  are  vacnum-tubes  with  marvellous  colonrs,  and  of 
such  fantastic  shapes  that  one  is  puzzled,  till  the  programme 
enlightens  one,  as  to  what  they  are  intended  to  represent.  Then 
again  in  otber  salons  there  are  spectroscopes  and  photographs, 
and  many  other  ezamples  of  Science  applied  to  manufactures, 
and  ezhibited  in  the  interest  of  manufacturers. 

To  ail  this  we  object,  and  we  do  so  on  the  ground  that  it  in 
no  way  représenta  the  scientifîc'^progrcss  of  the  âge  ;  indeed,  if 


we  would  be  candid,  we  mnst  say  that  the  scientifîc  soirée  of 
thèse  times  is  but  an  evening  spent  in  the  eztemporized  show- 
rooms  of  the  London  instrument-makers.  This  is  not  as  it 
should  be,  and  it  results  from  the  ezcessive  commercial  energy 
of  the  makers  of  apparatus,  and  the  ezcesaive  supineness  of  the 
Fellows  of  the  Scientifîc  Societies,  who  take  no  trouble  to  ezhibit 
any  of  the  fruits  of  their  year's  labours.  But  assuredly  some 
faint  improvement  should  be  attempted,  and  something  should 
be  doue  to  rescue  the  représentation  of  modem  scientifîc  pro- 
gresa  from  the  banda  of  a  few  tradera  in  acientifîc  apparatua. 
We  wiah  to  paaa  no  alur  on  the  makers.  To  the  beat  of  their 
abilîty,  and  with  commendable  ingenuity  and  trouble,  they 
hâve  doue  the  work  of  the  London  aoiréea  for  many  yeara.  So 
far  we  thank  them  ;  and  we  think  that  at  auch  gatheringa  they 
should  always  bave  a  place  where  they  might  display  any 
novelties,  either  in  invention  or  application,  that  they  bave 
constructed  during  the  year.  But  to  allow  them  the  monopoly 
is  simply  to  make  Science  ridiculous  and  unattractive. 

We  believe  we  are  not  incorrect  in  stating  that  the  absurdity 
of  the  ezisting  state  of  things  bas  been  recognized  by  the  Boyal 
Microscopical  Society,  and  that  this  evening's  conversazione 
will  be  something  qnite  ont  of  the  common,  in  so  far  as  it  will 
realiy  to  some  eztent  represent  the  chief  discoveries  and  ad- 
vances  made  in  ^icroscopy  during  the  past  twelvemonths.  It 
is  intended  that  the  objecte  placed  under  the  multitude  of 
microscopes  which  will  be  seen  to-night  at  King's  Oollege  shall 
be  représentative  of  the  labours  of  the  year,  and  they  will  be 
accompanied  by  a  caialogue  raisonnée,  prepared  at  considérable 
pains  by  one  of  the  members  of  the  Oonncil,  who  bas  realized 
the  effeteness  of  the  old  system  of  soirées.  This  step  forwards 
is  a  very  great  one  ;  and  though,  owing  to  its  being  the  fîrst 
one,  it  may  not  reach  complète  success,  it  is  one  on  which  the 
Boyal  Microscopical  Society  deserves  to  be  warmly  congra- 
tulated,  inasmuch  as  that  body  bas  been  the  fîrst  to  rouse  the 
Scientifîc  Societies  from  the  state  of  lethargy  into  which,  in 
this  respect,  they  were  fast  subsiding.  No  doubt,  once  the 
movement  bas  commenced,  it  will  soon  be  shared  in  by  the 
other  scientifîc  bodies  and  schools  of  the  metropolis  ;  and  we 
may  hope  that,  ère  long,  a  scientifîc  conversazione  will  be  what 
it  .certainly  has  not  been  for  many  years — realiy  "worth 
going  to." 


THE  WEEK. 


•^•^ 


SiiiM  opmiioff  thif  dêp«r(m«iit,  we  hâve  reoeired  m  mneh  ftitiitaace  from 
friendlj  eonrnpoaàmi»  in  diff«r»nt  parti  of  the  world,  th»t  we  are  1«4  to 
believe  that  oar  readers  may,  with  Tery  little  trouble  to  themselTee,  aid  at 
in  miking  **  The  Week  "  a  moet  oomprebeniire  record  of  carrent  eventi  in 
the  icientiflc  world.  We  therefore  appeal  to  ail  oor  friende  to  lend  at,  not 
merely  their  *'eart,*'  bat  their  handt,  and  to  tend  at  any  weekly  "  jottinKi  " 
of  intereet  relative  to  matten  oceorring  in  their  neifthbonrhood.  "The 
tmallett  contribation  "  will  be  aocepted,  and,  serionalT,  tbe  hriefer  and  more 
terte  the  notes  are  the  bctter.  Seoretariet  of  tooietiet,  metropolitan  and 
provincial,  librariani,  caratora,  leotorert,  and  teachera,  maj  ali  do  tomething 
in  their  tnm. 


N  the  preliminary  report  of  the  Committee  on  Gnn- 
powder  and  Explosive  Substances,  it  is  stated  that 
suffîcient  progress  has  been  made  to  prove  that  there 
is  no  difficulty  in  producing  a  description  of  powder 
much  better  auited  for  guna  of  large  calibre  than  the  présent 
service  powder.  The  committee  hâve  aubjected  a  large  number 
of  descriptions  of  powder  to  comparative  expérimente,  including 
our  own  service  powdera  of  différent  natures,  both  Qovemment 
and  contract  make,  the  pellet  powder  provisionally  adopted  for 
large  guns,  Bussian  and  Frussian  prismatic  powders,  Belgian, 
French,  Spanish,  and  American  powders,  together  with  many 
descriptions  of  ezperimental  powder.  In  investigating  the  action 
of  thèse  varions  powders,  they  hâve  devoted  them  sel  ves  to  de« 
termining,  by  Oaptain  Andrew  Noble's  chronoscope,  the  time  a 
projectile  took  to  traverse  varions  intervais  within  the  bore  of  a 
gun,  and  to  determining  directly,  by  Bodman*8  pressure-gange 
and  their  own  crusher,  the  pressure  npon  the  gun.  Tbe  powders 
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have  been  aaalyased,  and  theîr  deoBÎiîea  hâve  beea  carefally  de- 
termined,  so  that  the  resalts  obiained  with  them  might  be  traced 
to  the  influence  exerted  hj  iheir  relative  chemical  and  physical 
characters.  The  "  crnsber-ganges  "  nsed  bj  the  committee 
consiet  of  a  namber  of  steel  pings  ecrewed  into  the  gun  from 
breech  to  mnzzle,  each  containing  a  small  solid  copper  cylinder, 
resting  against  an  anvil  fixed  in  the  plug,  while  a  movable 
piston  reste  against  the  end  of  the  copper.  They  act  thus. 
When  the  charge  is  fired  the  gas  presses  on  the  piston,  and 
crnshes  the  copper  cylinder  against  the  anvil.  A  testing 
machine  shows  what  force  it  required  to  effect  anj  given  com- 
pression, and  80  the  amoant  of  compression  snstained  by  the 
copper  becomes  a  direct  indication  of  the  pressnre  of  the  gas. 
The  committee  fonnd  this  "  crnsher  "  far  more  accnrate  than 
the  **  Bodman  gaage/'  in  which  a  knife  is  driven  into  a  copper 
plate.  By  means  of  thèse  instruments  the  committee  hare 
been  enabled  to  construct  time-curves  and  Telocity-curves, 
showiog  the  motion  of  a  projectile  in  the  bore  of  the  gun  with 
Tarions  kinds  of  powder  and  pressure-cnrves,  and  showing  the 
strain  of  each  kind  of  powder  on  the  rarious  parts  of  the  gun  ; 
a  resuit  never  before  attained  with  any  real  accuracy.  They 
hâve  ascertained  by  thèse  expérimente  that,  in  the  8-in.  gun 
with  which  their  expérimente  hâve  been  conducted,  a  descrip- 
tion of  powder  known  by  them  as  "  Pebble  powder,  No.  5  "  gives, 
when  compared  with  B.L.G.  service  powder,  the  following  re- 
markable  results  : —  I 

Chmtam  Kaule  Teloeit j,         Kftztmam  pressure,    i 

*  peraeoond.  p«r  equare  inoh. 

B.  L.G 301b 1,324  ft 298  tons. 

Pebble,  No.  5  ...  351b 1,374  ft 154  tons. 

In  other  words,  a  charge  of  35  Ib.  of  pebble  powder  gives 
50  ft.  more  velocity  to  the  projectile  on  leaving  the  gun  than  a 
charge  of  30  Ib.  R.  L.  G.  service  powder  ;  yet  exerts  only  about 
half  the  strain  upon  the  gun.  The  advantages  of  this  it  is 
impossible  to  o  ver  rate,  especially  as  the  advantage  in  velocity 
(which  alone  could  be  tested)  was/ully  maintained  when  batter- 
ing  charges  were  fired  with  the  two  descriptions  of  powder 
from  a  10-in.  gun  under  proof  with  400  Ib.  projectiles.  In  the 
first  place,  there  is  the  immense  advantage  that  while  main- 
taining  and  even  inoreasing  the  présent  velocity  of  onr  projec- 
tiles for  battering  purposes,  the  use  of  pebble  powder  "  will 
materially  reduce  the  initial  strain  exerted  by  the  exploding 
charge,  thereby  prolonging  the  gun  and  diminishing  the  risk 
of  accident."  In  the  next  place,  it  "  appears  likely  that  the 
réduction  in  violence  of  explosion  effected  by  the  use  of  such  a 
powder  will  diminish  the  Uability  of  projectiles  breaking  np  in 
the  gun,  and  also  modify  the  scoring  action  of  the  gas  upon 
the  surface  of  the  bore  ;"  and,  last  not  least,  "  there  is  a  pro- 
bability  that  another  important  advantage  will  be  secured, 
namely,  the  attainment  with  safety  of  a  considérable  incrément 
in  velocity  with  heavy  guns,  •  whereby  a  material  increase  will 
be  effected  in  the  power  of  onr  armaments." 

Frofessor  Gurtius  has  been  appointed  Director-General  of 
the  Berlin  Muséums. 

AccoRDDro  to  the  Âthenœum  there  is  a  talk  of  restoring  the 
University  of  Olmiitz. 

An  excellent  elementary  work  on  Botany  with  référence  to 
Farming,  by  Professer  Gave,  has  just  been  published  in  Paris. 

At  the  Interuational  Maritime  Exhibition,  to  be  held  at 
Kaplea  from  the  Ist  September  to  30th  November,  1870,  the 
objecte  to  be  exhibited  will  be  materials  for  naval  construction, 
Bteam-engines  and  fuel,  spécimens  of  woods  aud  metals, 
armament,  rigging  materials,  cordage,  clothiog  and  food,  im- 
plements,  instruments  and  applianoes  of  every  kind  conneoted 
with  the  construction  and  navigation  of  ships,  apparatus  for 
saving  life  and  property  from  ships  wrecked  and  in  distress, 
fishing  vessels,  gear  and  tackle,  lighthouses,  buoys  and  beacons, 
dock  pontoons,  &o,  The  Gommittee  consists  of  Baron 
Heaih,  F.B.S.,  Gonsul-General  for  Italy,  Président  ;  Sir  Louis 


Mallet,  G.B.  ;  Thomas  Gray,  Edq.  ;  Gaptain  W.  A.  J.  Heath, 
B.N.  ;  Sir  W.  G.  Armstrong,  O.B.,  G.B.,  P.B.S.  ;  John  Penn, 
Esq.  ;  Edwin  Glark,  Esq.,  G.E.  ;  Joshua  Field,  Esq.,  G.E.  ; 
Gaptain  A.  Albini,  Boyal  Italian  Navy;  Arthur  B.  Aoton, 
Esq.,  Honorary  Secretary.  Ail  communications  are  to  be 
addressed  to  the  Honorary  Secretary,  at  the  offices  of  the 
Italian  Maritime  Exhibition,  41,  Parliament-street,  London, 
8.W. 

Thb  ProfesBorship  of  Mathematioa  in  the  University  of 
London  will  beoome  vacant  at  the  end  of  the  présent  session 
in  conséquence  of  the  résignation  of  Professor  Hirst 

It  is  stated  in  the  Panama  Mail  that  much  damage  has 
been  donc  in  the  vicinity  of  Quito,  in  the  province  of  Imbabura, 
and  in  many  other  places,  by  earthquakes.  On  the  2nd  of 
December  several  shocks  were  felt,  and  on  the  12th  cou- 
tinued  shocks  were  felt  from  noon  till  morning  of  next  day, 
when  a  shock  of  extraordinary  violence  occurred.  Doring 
the  latter  part  of  the  day  thirteen  distinct  shocks  were 
felt  in  Jipijapa,  each  one  being  accompanied  by  a  violent  wind- 
storm.  On  the  13th  December  another  terrifie  shock  was  ex- 
perienced.  Several  times  since  many  shocks  hâve  taken  place, 
but  none  created  great  alarm  nntil  the  2Qd  March,  when  there 
was  one  of  unusual  severity  at  about  midday  ;  but  the  most 
terrifying  one  of  ail  took  place  on  the  3rd,  when  between 
Pedernals  and  Gabo  Pasado  the  earth  was  seen  to  open  and 
émit  a  hillock  of  stones  from  30  to  40  ft.  high.  Behind  or  near 
the  spot  where  this  occurred  stood  an  earth  hill  about  60  ft. 
high,  which  suddenly  and  entirely  disappeared.  Around  the 
base  of  the  hillock  is  a  circular  pond  of  sait  water,  and  for  a 
long  distance  surrounding  that  the  earth,  which  before  was 
hard  and  solid,  has  become  soft  and  spongy. 

Prgprssor  Maonus,  the  celebrated  physicist  and  chemist. 
died  on  the  5th  inst.  His  most  récent  researches  were  thoso 
on  radiant  beat.  Thèse  led  him,  as  many  of  our  readers  will 
recollect,  to  differ  from  Professor  Tyndall's  conclusion  as  to  the 
absorption  of  radiant  beat  by  aqueous  vapour.  He  attended 
the  last  meeting  of  the  British  Association  at  Exeter. 

Pbopessor  g.  F.  Hartt,  of  Gomell  University,  who  has 
for  several  years  been  studyîng  the  geology  of  the  coast  région 
of  Brazil  is  preparing,  aooording  to  the  American  Natwralui, 
to  make  another  trip  to  Brazil  next  summer.  He  will  take 
with  him  several  students  from  Gomell  Univeraity,  and  the 
expédition  will  be  one  that  in  its  results  will,  we  donbt  not, 
do  crédit  to  that  institution  which  has  already  done  bo  much 
in  introducing  full  courses  of  scientifio  studies  into  collège  our- 
riculums.  Professor  Hartt  proposes  to  study  especially  the 
Amazonian  drift. 

In  a  letter  to  the  Tîniea  upon  Dr.  Tyndall's  germ-theory  of 
disease,  Dr.  Bastian  states  that,  from  his  investigations  he 
has  corne  to  the  conclusion  that  organisms  were  to  be  met  with  in 
hermetically  sealed  vessels  from  which  ail  air  had  been  re- 
moved,  and  after  the  contained  finids  had  been  raised  to  a 
very  high  température.  He  and  Dr.  Frankland  bave  placed 
solutions  containing  organic  matter  and  other  ingrédients  in 
fiasks,  exhausted  the  flasks  of  the  air  they  contained,  by  means 
of  Sprengel's  pump,  and  then  hermetically  sealed  the  drawn- 
ont  necks  of  the  fiasks  in  the  blow-pipe  fiame.  The  airless 
flasks  containing  then  the  fiuid  itself,  as  the  only  possible 
germ-containing  material,  were  submitted  in  a  suitable  ap- 
paratus by  Professor  Frankland  to  a  température  varying  firom 
148°  G.  to  152°  G.  for  four  hours,  and  yet  after  having  been 
placed  under  the  influence  of  suitable  conditions,  in  the  course 
of  a  few  weeks  living  organisms — ^many  of  them  altogether 
new  and  étrange — were  found  in  thèse  fluids.  He  abstains 
from  mentioning  ail  détails  as  to  the  nature  of  the  materials 
nsed,  and  many  interesting  facts  observed  by  him  in  his  ex- 
périmente, as  he  hopes  soon  to  lay  a  full  acconnt  of  his  re- 
searches on  the  Bubjeot  before  the  Boyal  Society. 
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Mb.  t.  t.  Coofeb,  tbe  explorer,  has  arrived  in  Calcatta.  He 
has  been  baffled  in  his  endeavonre  to  penetrate  Thibet  and  China 
bj  paseing  from  Calcutta  to  Bathang,  via  the  Brahmapootra 
and  Mishmee  countrj,  and  bas  given  up  the  attempt,  at  least 
for  the  présent. 

Faom  an  ezamination  of  some  Tertebrse  in  the  British 
Masenm,  Mr.  H.  G.  Seeley  has  been  led  to  infer  the  existence 
of  a  new  order  of  animais,  which  will  be  foand  to  bridge  over 
somethîng  of  the  interval  between  birds  and  ptérodactyles.  He 
considère  thèse  Tertebraa  to  bave  belonged  to  a  gigantic  animal, 
which  he  has  named  OmithopeU  Hulkei.  His  description  of 
it  will  be  fonnd  in  the  carrent  nnmber  of  the  Annals  ofNatural 
History, 

Tue  consnmption  of  horseflesh  in  Paris  as  hnman  food  seems 
to  be  steadily  and  rapidly  increasing.  Daring  the  past  year 
2,758  horses  were  used  for  this  parpose,  which  is  337  more  than 
in  the  previons  year. 

Tue  Senatns  of  the  University  of  Edinbargh  hâve  confirmed 
Frofessor  Crom-Brown's  award  of  the  scholarship  in  chemistry. 
While,  however,  refosing  this  to  Miss  Fechey,  they  bave 
deoided  that  she  is  entitled  to  exaotly  tbe  same  certificates  as 
those  granted  to  ordinary  matricnlated  stadents  ;  thereby,  we 
think  with  Miss  Fechey,  acting  somowhat  strangely  and  incon- 
sistently. 

Faok  a  correspondence  which  has  been  going  on  in  one  of 
the  leading  daîly  papers  on  snbstitates  for  rags  in  roaking 
paper,  it  appears  that  the  chance  of  wood  being  thns  nsed 
SQCcessfnlly  is  now  mnch  greator  than  it  has  been,  as  the  qaan- 
tity  of  Chemicals  hitherto  reqnired  to  prépare  it  is  said  to  be 
DOW  so  far  rednced  as  not  to  exceed  that  reqnired  by  other 
materials  at  présent  in  use.  Cotton-seed  husk  has  also,  it 
seems,  been  converted  into  paper  at  one  of  the  Lancashire 
paper-mills.  From  this  material  being  ready  to  hand  in  large 
qnantities  as  a  refuse  from  another  manufacture,  the  idea  of 
utilizing  it  in  this  way  is  a  happy  one,  and  merits  the  success 
it  is  likely  to  obtain. 

A  MOST  deoided  and  favonrable  opinion  is  expressed  in  the 
Beport,  jnst  published,  of  the  officers  deputed  by  the  British 
Admiralty  to  examine  the  Suez  Canal,  to  the  effect  that  any 
practical  inconvenienco  to  navigation  from  the  filling  up  of 
the  entrance  to  Port  Said  may  be  considered  as  remote,  but  if 
at  any  future  time  it  should  ariso,  the  remedy  is  sure  and 
simple — viz.,  the  extension  of  a  breakwater. 

Mr.  R.  Mallet  has  been  led  by  an  article  in  the  Thnes  on 
tbe  vulnerability  of  ships*  decks  to  vertical  or  shell  fire,  to  re- 
call  attention  to  the  36-inch  mortars  designed  by  him,  and  now 
lying  at  Woolwich,  for  throwing  gigantic  shells.  Shells  of 
2,548  Ib.  in  weight,  and  capable  of  containing  a  bursting  charge 
of  480  Ib.  of  powder,  giving  a  total  weight  of  not  far  short  of 
a  ton  and  a  half,  were  thrown  in  1857,  with  70  Ib.  projecting 
charge,  from  one  of  thèse  mortars,  to  ranges  exceeding  a  mile 
and  a  half,  and  which  penetrated  npon  falling  eight  yards  and 
npwards  into  the  soil  ;  each  thus  boring  a  cavity  as  wide  and 
deep  as  m  any  a  well.  Up  to  the  présent  moment  thèse  shells 
remain  the  largest,  most  pondérons,  and  most  formidable  pro- 
jectiles ever  launched  by  the  hand  of  man. 

The  sudden  death  from  apoplexy  is  recorded  of  M.  Nièpce 
de  Saint-Yiotor,  well  knowu  by  his  labours  in  photography. 

It  is  announced  that  the  Council  of  the  International 
Décimal  Association  will  hold  a  conférence  on  international 
coinnge,  the  introduction  of  metric  weights  and  measures,  and 
the  abolition  of  troy  weights,  on  Friday,  May  6,  at  eight  o*olock, 
in  the  rooms  of  the  Society  of  Arts,  Earl  Fortescue  in  the  chair. 

Mb.  Geobgb  Augustus  Ibbetson,  F.R.C.S.,  late  Président  of 
the  Odontological  Society,  and  lecturer  on  dental  surgery  at 
University  Collège,  has  been  elected  an  examiner  in  dental 
surgery,  in  the  vacancy  occasioned  by  the  résignation  of  Mr. 


John  Tomes,  F.B.S.,  one  of  the  earliest  members  of  the  Board. 
Mr.  Ibbetson  is  deservedly  well  known  by  his  valuable  contri- 
butions to  the  advancement  of  odontological  science. 

In  conséquence  of  the  expérimente  of  M.  Labordette,  the 
National  Lifeboat  Institution  has  decided  on  omitting  from  its 
new  instructions  the  statement  that  among  the  appearances 
which  generally  accompany  death  the  "  jaws  are  clenched  and 
the  fingers  semi-contracted."  Dr.  Labordette's  expérimente  on 
animais,  bave  dearly  proved  that  in  nine  ont  of  twelve  cases, 
after  clenching  of  the  jaws,  &c.,  had  been  observed,  life  had 
been  restored  ;  and  has  given  several  instances  of  human  beings 
having  been  resuscitated  under  similar  oircurastances.  He  has 
also  in  the  strongest  manner  expressed  his  opinion,  founded  on 
thèse  facts,  that  the  clenching  of  the  jaws  and  contraction  of 
the  fingers,  after  short  immersion,  indicated  remaining  vitality, 
and  that  the  same  should  encourage  persévérance  in  the  efforts 
to  restore  life. 

The  third  course  of  Cantor  Lectures  for  the  présent  session 
will  be  given  by  Professer  A.  W.  Williamson,  F.E.S.,  and  will 
be  on  Fermentation.  The  first  lecture  will  be  given  next 
Monday  eveniog  at  eight  o'clock. 


ORIGINAL  COMMUNICATIONS. 

[Under    this   head    we    propose  to    publish  Papers  oommanicatod 
specially  to  the  pages  of  this  Journal.] 

ON  THE  FOBMATION  OF  DEW  AND  ITS  BFFECTS. 

BY   HENRY  HUDSON,  M.D. 

In   Two   Parts, — Part   II. 

N  page  6  Dr.  Wells  says,  "  Dew  probably  begins 
to  appear  npon  grass,  in  places  shaded  from  the 
sun,  dnring  dear  and  calm  weather,  soon  after 
the  beat  of  the  atmosphère  has  declined."  Also, 
"I  bave  frequently  felt  grase  moût,  in  dry  weather, 
several  hovra  before  sunset  ;  on  the  other  hand,  I  bave 
scarcely  ever  known  dew  npon  grass  to  ezhibit  visible  drops 
before  the  sun  was  very  near  the  horizon,  or  to  be  very  copions 
till  some  time  after  sunset."  Again  (p.  27),  '*  According  to  a 
few  observations  made  by  me,  the  greater  coldness  of  grass 
than  that  of  the  air  begins  to  appear,  in  clear  and  calm  weather, 
in  places  sheltered  from  the  sun,  soon  after  the  beat  of  the 
atmosphère  has  declined.*'  From  the  comparison  of  thèse 
passages  it  will  be  obvions  that  tbe  dew  process  was  in  active 
opération  when  the  "coldness  of  grass  compared  with  air" 
became  apparent,  and  lovig  before  ho  could  obtain  any  addition 
to  the  weight  of  bis  wool.  In  page  14  he  writes,  "  I  placed, 
on  a  clear  and  still  night,  10  grains  of  wool  opon  the  middle  of 
a  painted  board  (4^  ft.  by  2  ft.  and  1  in.  thick)  elevated  4  ft. 
above  the  grass-plot,  and,  at  same  time,  attached  loosely 
10  grains  of  wool  to  the  middle  of  its  underside  ;  on  one  night 
(the  extrême  case)  I  found  the  upper  parcel  had  gained  20  grains 
in  weight,  but  the  lower  one  only  4  grains."  Again  (p.  16), 
"  Ten  grains  of  wool  on  the  grass-plot,  directiy  under  the  middle 
of  the  raised  board,  acquired  dnring  one  night  12  grains  of 
moisture,  while  the  quantity  gained  dnring  the  same  time  by 
an  equal  parcel  laid  npon  the  grass-plot  entirely  exposed  was 
20  grains."  It  must  be  obvions  that  the  wool  aUached  to  the 
under  side  of  the  raised  board  was  probably  at  least  fifiy  Urnes 
less  exposed  to  the  supposed  influence  of  "  radiation  "  than  the 
similar  parcel  beneath  the  centre  of  tbis  board  on  the  grasa- 
plot.  In  page  18,  "The  freedom  of  certain  situations  from 
dew  dépends  muoh  more  npon  extraneous  cirewmtances 
than  npon  the  nature  of  the  substances  found  there,  for 
river  sand  (very  similar  to  gravel)  when  placed  npon  the 
raised  board,  or  on  grass,  attracted  dew  copionsly,"  thougli 
the    gravel    walk    continued    dry.      Why,  thon,   ascribe  the 
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pbeBomena  to  "  radiation  "  ?  In  page  19,  he  speaka  of  the 
"  Inaptitude  of  Metals  to  Attract  Dew"  which  reoalls  an 
obseiration  of  Leslie  {Relation  of  Air  to  Heat  and  Moistwre, 
pp.  75-6),  Tiz.,  that  the  differential  hygroTMier  plaœd  nnder  a 
glasê  reoeiver  (in  which  water  is  nndergoing  oTaporation)  never 
sinkê  to  zéro  ;  the  air,  notwithstanding  the  most  copions  evapo- 
ration,  never  rea>ching  a  etate  of  satwraiionf  inasmnoh  aa  the  glaea 
recciver  is  oontinaally  withdrawing  moieture  from  it  ;  whereas, 
with  a  métal  receiTer,  the  hygrometer  does  sink  to  the  zéro  of 
the  scale.  In  p.  33  Dr.  Wells  says  : — "  In  still  and  serene 
nights,  the  surfaces  of  the  gravel-walk  and  the  bare  garden- 
monld  were  always  warmer  than  the  neighbonring  graas,  and 
frequently  warmer  than  the  air.  On  one  snch  night,  two 
hours  and  a  half  after  sanset,  the  gra^el  walk  was  16i°  and  the 
garden  monld  12^°  warmer  than  grass  very  near  them,  and 
similarly  exposed."  This  did  not  arise  (as  he  himself  admits, 
p.  34)  from  diversity  of  radiative  energy.  The  deposited 
vapoar  impart'Cd  its  own  cold  température  fo  the  grass,  and 
this  chill  is  not  counteraoted  by  conduction  of  heat  from  the 
earth — as  in  the  case  of  the  walk  and  moald.  Thèse  latter 
being  thns  maintained  at  a  higher  température,  little  or  no 
moistnre  conld  be  deposited  to  chill  them.  In  p.  34  he  writes, 
"  I  hare  always  fonnd,  on  dewy  nights,  the  température  of  the 
earth  ^  in.  or  1  in.  beneath  its  suiîace  warmer  than  the  grass 
npon  it  from  12^  to  16°."  Almost  ezactly  the  températures  he 
gave  before  as  the  excess  of  heat  of  garden  walk  and  mould 
above  that  of  the  grass  eqnally  exposed  as  regards  radiation! 
I  extraot  the  foUowing  from  p.  51,  viz.  : — 

Tabulas  Vixw  of  Obsbbyations  on  Eybnino  of  Aua.  19, 1813. 

H.  K.      X.  X.      X.  ir.      H.  M.       x.  X. 

645        70        720        740       845 

Heat  of  Air  4  ft.  above  firrass 604°...60è"...59''  ...58*   ...64" 

„     Sarfaoe  of  raised  boaxd 58     ...57     ...554  ••• —     •••  — 

„     Wool  on  raised  board 53i  ...54è  ...51^  ...48è  ...  44è 

„    Swansdown  on  raised  board    54^  ...53     ...51     ...47^  ...  42| 
„    Graas-plot    53     ...51     ..AH  ...49     ...  42 

I  wish  merely  to  observe  that  the  wool  on  the  raised  board  was,  to 
some  extent,  sheltered  by  it  from  the  influence  of  the  warm  air 
rising  from  the  moistened  grass.  The  température  of  the 
board  itself  (so  far  as  he  bas  given  it)  proves  this,  comparing 
température  of  board  with  that  of  air  at  same  élévation.  As 
regards  the  amount  of  heat  imparted  to  the  air,  it  may  suffice 
to  point  ont  that  the  latent  heat  of  the  20  grains  of  moistnre 
(which  he  frequently  found  in  t.en  grains  of  wool)  wonld  raise 
the  température  of  20  cnbic  feet  of  air  about  eight  degrees; 
henoe  we  see  what  a  vast  amount  of  heat  must  bave  been 
imparted  by  the  vapour  deposited  on  the  grass  plot,  and  wonder 
how  such  a  vira  cauêa  bas  been  ignored  in  the  explanation  of 
the  phenomena,  and  yet  Dr.  Wells  only  notices  the  fact  in  the 
following  terms  (p.  53)  : — "  The  formation  of  dew,  indeed,  not 
only  dœs  not  produce  cold,  but,  like  every  other  précipitation 
of  water  from  the  atmosphère,  produces  heat  !  "  In  page  54 
he  mentions  the  greaéer  différence  (at  night  when  calm  and 
dear)  in  very  cold  weaiher  between  températures  of  the  air  and 
of  bodies  on  the  earth.  On  this  we  niay  observe  that  when 
hoar'frost  is  formed,  the  heat  communicated  to  the  air  will  be 
the  sum  of  the  latent  beats  of  vapour  liquefied  and  of  water 
solidified.  Hence  a  larger  "  diflPerential  température."  In 
page  72  Dr.  Wells  admits  that  "  bodies  exposed  on  a  clear 
night  must  radiate  as  much  heat  to  the  sky  during  the  pre- 
valence  of  wind  as  they  would  do  if  the  air  were  altogether 
still  ;  bnt  in  the  former  little  or  no  cold  will  be  observed  upon 
them  above  that  of  the  atmosphère."  That  is  to  say,  in  fact, 
there  was  little  dew,  and  therefore  the  atmosphère  received 
lUtU  or  no  heat  from  this  source. 

In  conclusion,  I  must  state  my  conviction  that  Dr.  Wells 
was  led  astray  from  having  adopted  PrevosVs  theory  of  radia- 
tion, which  I  bave  always  rejected  as  inconsistent  with  the 
varying  "radiative  énergies"  of  différent  surfaces.  Thus — 
imagine  a  thermometer  in  the  focus  of  a  mirror,  and  a  cubic 
canister  (two  adjacent  sides  being  of  bright  métal  and  the  other 
two  varnished)  to  be  piaced  atigularly  in  the  line  of  the  axis  of 


the  mirror,  it  will  be  admitted  that  (on  the  supposition  that 
the  température  of  the  mirror,  thermometer,  médium,  and 
canister  are  identical),  no  effect  will  be  produced  on  the  ther- 
mometer in  the  focus  whether  the  metallic  or  the  varnished 
sides  are  "  radiating  "  to  the  mirror,  and  yet  the  "  radiative 
energy  "  of  the  varnished  sides  is  many  Urnes  greaier  than  that 
of  the  métal;  why  then  (on  Frevost's  theory)  does  not  the 
thermometer  indicate  the  increased  reflection  to  the  focus  P  It 
will  be  understood  that  the  angular  position  of  the  canister  is 
to  meet  any  argument  fonnded  on  *'  the  métal  refleoting  the 
thermometer's  radiation  back  again  to  it."  Again  (with  a 
similar  arrangement),  let  the  cauister  alone  be  colder  than 
before.  Why  does  the  varnished  side  chill  the  thermometer  in 
the  focus  more  than  the  métal  does,  altbough  the  former  is 
80  much  more  potent  in  radiating  heat  P  Above  thirty-fonr 
years  ago  I  made  an  experiment  which  I  considered  to  be  an 
ensperimentum  crucis  on  this  subject.  I  had  a  metallic  vessel 
made,  one  of  its  sides  being  a  concave  mirror.  It  was  filled  with 
water  at  173^,  and  one  bail  of  a  délicate  differential  thermo- 
meter being  piaced  in  the  focus  of  the  mirror,  the  other  bail 
was  moved  round  until  the  instrument  stood  at  the  zéro  of  the 
scale  (a  large  tin  screen  was  in  part  of  the  mirror  at  a  distance 
of  about  6fb.).  The  température  of  the  room  being  55°,  a 
cubic  canister  containing  water  at  67°  was  piaced  just  in  front 
of  the  tin  screen.  The  focal  bail  showed  an  increase  of  its 
température,  and  the  rise  was  greater  with  the  varnished  sides  of 
the  canister.  On  moving  the  canister,  however,  nearer  to  the 
mirror,  the  effect  diminished,  and  at  a  certain  distance  the 
effect  (from  both  sides)  became  nU,  On  being  moved  nearer 
still  to  the  mirror  the  canister  began  to  act  as  if  it  were  a  cold 
hody,  and  the  varnished  surface  produced  the  greater  chilling 
effect. 

I  read  a  paper  containing  thèse  results  in  Section  A  of  the 
British  Assooiatiou,  at  their  first  Dublin  meeting  (in  1835),  and 
was  honoured  by  its  having  been  printed  in  extenso  amongst 
the  Reports,  I  did  not  then  call  attention  to  the  object  of  the 
expérimente,  farther  than  to  say  that  I  considered  them  only 
applicable  on  a  "  wave  theory." 

As  Frevost's  theory  is  still  generally  received,  I  no  longer 
hesitate  to  assert  my  belief  that  it  is  not  true,  the  facts  I  bave 
adduced  appearing  to  me  to  prove  that  when  any  body  is  of 
the  same  température  as  the  médium  there  is  no  **  radiation.*' 
But,  when  it  is  either  of  a  higher  or  lower  température  than 
the  médium,  waves  (either  of  excess  or  deficiency)  are  pro- 
pagated  from  it  through  the  médium  ;  a  resuit  to  which  a  rade 
analogy  may  be  found  in  imagining  a  bucket  of  water  poured 
into  (or  taken  ont  of)  one  end  of  a  long  narrow  water-cfaannel. 
The  previous  equilibrium  is  thereby  overthrown,  and  a  wave  is 
propagated  either  from  or  towards  the  site  of  the  disturbance. — 
Paper  read  before  the  British  Association. 


I  should  much  regret  it  if  I  appear  not  to  bave  done  justice 
to  Dr.  Wells  in  the  remarks  I  bave  felt  it  necessary  to  make  on 
bis  ingénions  essay. 

His  love  for  truth  and  devotedness  to  the  investigation  of  it, 
under  failing  health,  are  worthy  of  the  highest  praise.  But 
our  respect  and  admiration  for  the  man  must  not  afford  pro- 
tection to  erroneous  views  in  science. 


Froperties  of  Galvanioally-Freoipitated  Iron. — ^Aooordîiig  to 
B.  Lenz,  in  the  BvUetin  of  the  Academy  of  St.  Peterabnrg,  iron  and 
oopper,  when  reduoed  to  the  metallic  state  by  eleotrioity,  oontam 
gases  occlnded,  among  which,  hydrogen  is  the  largest  amoont  ;  the 
bolk  of  gas  thas  ocoluded  varies  considerably,  but  iron  bas  been  found 
by  the  anthor  to  ooclade  as  mnch  as  185  times  its  own  bolk.  The 
absorption  of  the  gases  is  more  oonsiderable  in  the  first  layera  of  meial 
deposited.  On  being  heated,  the  iron  loses  gas,  even  bélow  100**;  the 
gas  evolved  at  se  low  a  température  being  chieBy  hydrogen.  Iron 
whioh  bas  been  galvanioally  preoipitated,  and  then  made  red-hot  and 
oooled,  beoomes  oxidized  when  pat  into  water;  that  liqnid  being deoom- 
posed  and  hydrogen  given  off. 
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ADDITIONS  TO  THB  MENAGERIE  OF  THE  ZOOLOGICAL  GABDENS,  EEGENTS  PABK. 

Prom  Âpril  luth  to  16th,  1870. 


Kame. 


2  Derbian  Wallabys  (Halmatarafl  derbianus)  ^  A  $ 

1  Sociable  Vnltnre  (Vnltiur  aaiionkais)    

1  Egyptian  Sand  LLsard 

1  Bed-legged  Partridge  (CaocabiB  mfa)    

1  Marmoset  Monkey  (Hapale  jaoohus)  ^ 

1  Philippine  Deer  (Cerrns  marianuB)  $*   

1  Sooty  Crow  Shrike  (Strepera  f nliginosa)  

2  New  Zealand  Gnlls  (Lama  sp.)  

2  Bronae-winged  Pigeons  (Phapa  ohalooptera)    

5  Mangè'a  Dores  (Oeopelia  Maogœi)    

1  Great  Amerioan  Egret  (Egretta  leuce)  

2  Common  Casaowaries  (Casuarins  galeatns)  

1  Bengalese  Léopard  Cat  (Felis  BengalensÎB) 

1  Himalayan  Bear  (XJnras  Tibetanns)  

3  Tibetan  WoWes  (Canis  laniger) 

1  Talapoin  Monkey  (Ceroopitheoas  Talapoin)^ 

1  Ursine  Colobos  (Colobus  ursinos) 

1  Bed  and  Blue  Maooaw  (Ara  maoao)  

1  Entellos  Monkey  (Semnopitheons  entellas) 

8  Cretan  Goats  (Capra  beden)  

1  Monflon  (Oris  mosimon) 

8  Common  Hares  (Lepos  Earopœns)     

1  Axis  Deer  (Cenrus  axis)  

2  Many-oolonred  Parrakeets  (Psephotoa  mnltloolor) 


Ck>antry. 


Ansindia 

WeatAfrioa 

Laghonat,    Algetia 

Europe 

Babia    

Philippines   

Anstralia  

Antarotio  Océan  ... 

Anstralia 

Timor    

Para 

Ceram  

India 

Asia  

West  Africa 

Ditto 

Central  America  ... 
India 

British  Islands 

Anstralia 


How  obtained. 


Presented  by  H.  W.  Peek,  Esq.,  M.P., 

P.Z.S. 
Presented  by  J.  J.  Monteiro,Esq.,  C.M.Z.S. 

Presented  by  F.  Bond,  Esq.,  F.Z.S 

Pnrohased 

Presented  by  Lady  Lonisa  Dillon 

Pnrchased 

Ditto 

Ditto 

Ditto 

Ditto 

Ditto 

Presented  by  Admirai  Sir  H.  Keppel, 

K.CB. 

Ditto 

DiUo 

Bom  in  the  Ménagerie   

Pnrchased 

Ditto 

Presented  by  Mrs.  Ooffln    

On  approval 

Bom  in  the  Ménagerie   

Ditto 

Pnrchased 

Bom  in  the  Ménagerie   

On  approyal 


Where  plaoed  in  Osrdans. 


Ejmgaroo-sheds 

Ynltnres'  Aviaiy 

Beptile-house 

Western  Aviary 

Monkey-honse 

Deer-sheds 

Parrot-hoose 

Gnll-pond 

Western  Ariary 

Ditto 

Ditto 

Upper  Yard 

Small  Mammal  Honse 

CamiTora-dens 

Ditto 

Monkey-honse 

Ditto 

Parrot-honse 

Monkey-honse 

Goat-aheds 

Sheep-sheds 

Upper  Yard 

Deer-sheds 

Parrot-honse 


6  Maie.  9  Female.  *  Nerer  preriouBly  exhibited. 


A  NOTICE  OF  EEOENT  OBSERVATIONS  ON  AMŒB^ 
AND  MONADS  BY  EICHAED  GEEEF  AND  L. 
CIENKOWSKI. 

BY  HBUKT  B.  PBIPP,  MJ).* 

In  Thbbb  Pakts. — Pabt  I. 

HE  discoverj  of  certain  species  of  Amœbœ  and  Ehizo- 
pods  living  in  the  earth  is  one  of  great  interest  and 
startling  novelty  ;  for  ail  preyionsly  observed  species 
bave  beeii  fonnd  only  in  water,  either  fresh  or  sait, 
and  ail  tbat  we  bave  hitherto  learnt  of  the  mode  of  life  of  thèse 
creatores  seemed  to  indicate  the  impossibility  of  their  being 
able  to  enjoy  an  active  existence  in  any  other  medinm.  Least 
of  ail,  shonld  we  bave  conceived  it  likely  tbat  they  conld  find 
in  tbe  driest  earth  or  sand  ail  the  conditions  necessary  to  their 
wellbeing.  A  fresb  and  frnitfal  field  of  mioroscopic  researcb 
is  opened  to  onr  observation  by  Dr.  Greef  s  interesting  dis- 
covery,  and  in  introdacing  it  to  the  notice  of  our  Natural 
History  Society,  I  take  the  opportnnity  of  recommending  far- 
ther  researches  in  this  direction  to  snch  of  onr  members  as  are 
désirons  of  tnrning  the  field  opérations  of  onr  snmmer  campaign 
to  good  acconnt.  Onr  excursions  will  yield  ample  occasion, 
dnring  tbe  period  of  the  year  best  snited  to  the  pnrpose.  The 
history  of  tbe  Protozoa,  thongh  greatly  advanced  in  late  years, 
has  many  voids  and  wide  gape,  and  doubtless  some  of  the 
missing  links  in  onr  record  may  be  snpplied  by  earefnl  micro- 
scopic  examination  of  "  mothcr  earth,'*  teeming  with  minute 
life.  Besîdes  the  future  prospect,  however,  a  présent  and 
spécial  value  attaches  to  this  inquiry,  as  it  bears  closely  on  a 
question  much  discussed,  but  still  far  from  settlement,  namely, 
this — Does  structural  adaptation  précède  specialized  function, 
or  vice  versa  ?  or  are  both  coincident  ?  The  facts  I  hâve  to 
relate  support  the  doctrine  not  yet  held  in  faveur  by  many, 
tbat  the  earliest  specializations  of  the  primai  endowments  of 
living  organic  matter  coincide  exactly  with  structural  differen- 
tîation.  The  classification  of  the  différent  groups  of  Protozoa, 
induding  ail  the  lowest  types  of  animal  life  is,  in  our  présent 

1  We  do  not  luiuUy  rmrodnœ  at  l«n||th  the  p«pezB  nad  before  proTinoÎAl 
■oeictiet  ;  bat  the  foUofwinc  oommnnioatioii  it  bo  ezoeptionelly  good  that  we 
ahoald  be  negleeting  oor  reedera*  interesta  did  we  psM  it  orer. 


ignorance  of  the  exact  cycle  of  changes  occurring  in  each  indi- 
vidual,  and  of  the  limite  of  the  several  types  with  wbich  we  are 
as  yet  acquainted,  necessarily  incomplète.  Huxley's  first  group 
(Monerozoa,  including  Amœb»  and  Ehizopoda)  centaine  animais 
in  which  a  noticeable  advance  in  organization  may  be  recognized, 
when  we  compare  the  simplest  member  of  the  group  "  Protro- 
genes,"  with  the  typical  ArM^a  princeps,  iu  which  a  genera- 
tive  orgau  (nudens)  and  a  vesicle  or  vacuole  are  always  found 
présent  in  the  diffluent  plasm  of  which  its  body  is  composed. 
It  is,  I  think,  questionable  whether  the  original  notion  of  a  dis- 
tinct species  or  genus  can  be  retained  under  the  term  Amœba. 
The  occurrence  of  well-reoognized  Amœboid  stages  in  the  life- 
history  of  the  other  groups  of  Protozoa,  and  the  remarkable 
altemation  of  what  at  one  time  appears  to  be  vegetable,  at 
another  time  animal,  protoplasm  in  the  body  of  the  same 
Monad,  dnring  successive  période  of  its  life,  seem  to  indicate 
tbat  the  Amœboid  state  of  organic  matter  is  a  very  gênerai 
phenomenon.  If  it  really  be  the  life-long  condition  of  one 
animal,  it  is  certainly  but  the  occasional  and  transitory  condi- 
tion of  another.  On  the  other  hand,  this  Amœboid  state  of 
organic  matter  is  as  certainly  associated  with  a  definite  consti- 
tution of  the  organic  compound,  and  with  an  equally  spécifie 
manifestation  of  vital  properties.  Gontractility  is  perhaps  the 
most  fnndamental  endowment  of  the  simplest  and  entirely 
structureless  particle  of  living  propoplasm.  But  the  contrac- 
tility  of  an  Amœba  has  a  method  of  its  own — tbat  is  to  say,  it 
has  become  specialized  so  as  to  exhibit  a  motility  exercised  in  a 
particular  manner,  and  apparently  responds  only  to  spécial 
stimuli.  The  motility  of  an  Amœba  destitute  of  "  organs  of 
motion,"  could  hardly  be  denied  a  material  cause,  and  this 
again  can  only  be  sought  for  in  a  spécifie  molecular  constitution 
of  its  contractile  substance — i.  e.  molecular  constitution  is  hère 
the  only  "structural  adaptation"  which  stands  in  place  of 
organ,  or  instrument  of  the  '  newly-acquired  motility.  Onr 
finite  sensés  cannot  discern  any  visible  apparatus,  but  we  must 
acknowledge  the  existence  of  an  agent  where  we  see  an  act 
performed.  And  whatever  be  our  explanation  of  vital  force, 
we  must  admit  that  its  physical  basis  is  a  material  "  sui 
generis."  Apart  from  the  animal's  power  of  self-p réservation, 
growth,  and  propagation,  the  chief  charaoteriatic  of  the  Amœboid 
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Btate  of  animal  matter  is  its  peouliar  motîlitj,  derived,  bo  to 
speak,  frozn  tbe  primai  endowment  of  oontractilitjr,  and  the  loss 
of  this  character  is  always  coincident  with  some  change  of 
organio  constitation  of  the  living  plasm.  Another  kind  of 
motilitjr  we  find  associated  with  corresponding  stractaral  adap- 
tation in  the  Zooapore  (animal  or  vegetable).  Gienkowski's 
observations  prove  that  certain  Monads  take  in  food  and  pass 
throagh  phases  of  development  which  entitle  them  to  be  oon- 
sidered  animais. 

In  their  motile  stages,  the  Monad  bodj  consiste  of  a  naked 
plasm,  containing  vacuole  and  nnclens.  In  the  absence  of  ail 
definite  form,  this  bodj  is  the  équivalent  of  an  Amœba  ;  but 
with  the  addition  of  a  tail,  which  is  often  developed,  it  is  a 
Zoospore,  an  organism  equallj  mobile  with  the  Amœba,  but 
differing  in  the  manner  in  which  its  mobilitj  is  ezercised.  In 
after  periods  of  the  Monad's  life  a  motionless  encjsted  condition 
obtains,  during  which  assimilation  of  food  previouslj  taken  in 
goes  on,  nntil  a  new  génération  of  Zoospores  begins  in  a  sac 
contained  within  the  capsule  of  the  encysted  parent.  This 
encysted  stage  of  the  Monad  yields  in  one  species  Amœboid 
forms  like  Actinophrys,  in  another  a  cluster  of  Zoospores, — the 
latter  form  of  reproduction  being  in  ail  respects  the  exact 
parallel  of  the  encysted  state  of  AlgsB,  &o. 

Again,  certain  infusoria  exhibit  an  encysted  state  of  two 
kinds — one  corresponding  with  the  motionless  reproduction 
cyst  of  Algœ,  the  other  with  the  monad  cyst  full  of  Zoospores. 

The  motility  of  the  pseudopodia  of  Bhizopods  is  obviously  of 
the  same  kind  as  that  of  the  Amœboid  substance.  The 
pseudopodia  look  indeed  more  like  "  organs  "  of  motion,  but 
their  temporary  form  and  function  implies  no  fnrther  structural 
adaptation  than  that  of  the  Amœboid  mass. 

Facts  such  as  thèse  prove,  in  my  opinion  that  there  is 
throughout  the  lower  forms  of  animais  an  approach  towards 
specialization  of  functions,  associated  in  each  case  with  a  cor- 
relative  change  of  molecular  constitution.  If  Amœboid  forins 
of  matter  be  destitute  of  structure,  in  tbe  sensé  of  distinct 
apparatus  developed  and  set  apart  for  the  constant  exercise 
of  a  particular  function,  such  imperfect  specialization  of  function 
and  incomplète  difierentiation  of  the  organic  matter  by  no 
means  warrants  the  assumption  that  this  matter  is  intrinsically 
indiffèrent,  and  without  any  trace  of  organization. 

With  respect  to  the  place  of  the  typical  Amœba  in  our 
classifications,  it  follows,  I  think,  from  the  views  hère  expressed, 
that  this  animal  must  find  its  position  in  the  scale  according 
to  its  whole  life-history.  The  possession  of  a  body  composed 
of  contractile  plasm  is,  as  we  know  a  common  character  of  ail 
Protozoa  at  some  period  of  life, — probably  also  a  common  cha- 
racter of  ail  living  créatures  in  their  elementary  state.  The 
Amœboid  state  of  a  white  blood-corpuscle,  even  in  man  him- 
self,  is  to  ail  appearance  the  same  as  that  of  the  body  of  Proto- 
genes,  and  this  fact  is  well  expressed  by  Huxley  in  his  recently 
published  Lecture  on  (he  Phyaical  Basis  of  Life,  To  détermine 
the  proper  limite  of  the  Amœba  as  a  species,  the  complète 
révélation  of  its  life-history  and  the  observation  of  fresh  species 
is  required,  and  Dr.  Grée f 's  researches  hâve  therefore  great 
value.  While  considering  the  subject-matter  of  Dr.  Groef's 
paper,  it  may  be  well  to  keep  in  mind  the  présent  state  of 
opinion  in  England  respecting  the  absence  of  ail  organization 
in  that  class  of  Protozoa  which  includes  the  Bhizopods  and 
Amœbœ.  For  this  purpose  I  give  hère  an  extract  from 
Huxley 's  Lectures  published  in  1864.  In  his  Eléments  of 
Comparative  Anatomy,  the  author  thns  introduces  the  Bhizo- 
pod  : — 

"  It  seems  difficult  to  imagine  a  state  of  organization  lower 
than  that  of  Gregarinida,  and  yet  many  of  the  Bhizopods  are 
still  simpler.  Nor  is  there  any  gproup  of  the  animal  kingdom 
which  more  admirably  illustrâtes  a  very  well-founded  doctrine, 
and  one  which  was  often  advocated  by  Hunter  himself,  that  life 
is  the  cause  and  not  the  conséquence  of  organization.  For  in 
thèse  lowest  forms  of  animal  life  there  is  absolutely  nothing 
worthy  the  name  of  organization  to  be  discovered  by  the  micro- 


scopist,  thongh  assistod  by  the  beantiful  instrumente  now  oon- 
structed.  In  the  substance  of  thèse  créatures  nothing  is  to  be 
discovered  but  a  mass  of  jelly,  which  might  be  represented  by 
a  little  particle  of  thin  glue — not  that  it  corresponds  with  the 
latter  in  composition,  but  it  has  that  texture  (P)  and  sort  of 
aspect.  It  is  structureless  and  organless,  and  without  definitely 
formed  parts  ;  nevertheless  it  possesses  ail  the  essential  pro- 
perties  and  characters  of  vitality.  It  is  produoed  from  a  body 
like  itself  ;  it  is  capable  of  assimilating  noarishment  and  of 
exerting  movements:  Nay,  more,  it  can  prodnce  a  shell, — a 
structure,  in  many  cases,  of  extraordinary  oomplexity  and 
singular  beauty." 

"  That  this  particle  of  jelly  is  capable  of  combining  physical 
forces  in  such  a  manner  as  to  give  rise  to  thèse  exqnisite  and 
almost  mathematically  arrangea  structures — being  itself  struc- 
tureless, and  without  permanent  distinction  or  séparation  of 
parts — is,  to  my  mind,  a  fact  of  the  profoundest  significance." 
—(Pp.  J  0, 11.) 

In  a  later  chapter  (p.  83)  Huxley  returns  to  the  discussion 
of  the  limite  and  subdivisions  of  the  class  Bhizopoda,  and 
briefly  states  the  following  as  the  conclusions  to  which  a  carefnl 
study  of  the  extant  literature  of  the  subject,  as  well  as  his  own 
investigations,  lead. 

It  appears  that  three  or  perhaps  four,  types  of  structure 
obtain  among  the  Bhizopoda. 

Ist.  That  of  the  Amœbaa,  Bhizopods  with  usually  short 
pseudopodia,  a  nucleus,  and  a  contractile  vesicle. 

2nd.  That  of  the  Foraminifera-Bhizopods,  devoid  of  nudei 
and  of  contractile  vesicle,  and  for  tho  most  part  with  long 
pseudopodia,  which  commonly  run  into  one  another  and  beoome 
reticulated. 

3rd.  That  of  Thalassicollœ,  provided  with  structurdees  cysts, 
containing  cell  éléments  and  sarcode,  and  surronnded  by  a 
layer  of  sarcode,  giving  off  pseudopodia,  which  commonly  stand 
ont  like  rays,  but  may,  and  do,  run  into  one  another,  and  so 
form  networks. 

The  fourth  type  of  structure  is  probably  furnished  by  those 
anomalous  créatures,  the  Acinetee  ;  the  radiating  processes  of 
which  serve  as  suctoria  tubes,  down  which  the  juices  of  their 
prey  are  conveyed. — Proceedinga  of  Bristol  NaturaUsts*  Society, 
vol.  iv.  part  2. 


HODGSON'S   WIBE   TBAMWAYS. 

|N  the  spring  of  1869  Mr.  Charles  Hodgson,  C.E., 
patented  and  published  his  method  of  Wire  Tram- 
ways, and  readers  of  this  journal  will  remember  that 
the  invention  was  fully  illustrated  and  described  at 
the  time  in  our  pages.^  The  single  trial  Une  then  constructed 
at  Leicester  so  satisfactorily  exemplified  the  inventor's  method, 
that  in  the  short  space  of  twelve  months  more  than  a  dozen 
lines  bave  been  constructed,  and  fourteen  are  in  course  of  érec- 
tion in  varions  parts  of  the  world,  the  System  having  fonnd 
especial  favour  in  France,  where  seven  lines  are  made  use  of 
in  the  carriage  of  beet-root,  and  so  successfully,  that  the  lessees 
of  the  patent  are  désirons  of  not  only  possessing  the  sole  right 
to  work  the  System  in  France,  but  also  of  buying  up  the 
inventor's  royalty. 

At  the  request  of  some  gentlemen  with  whom  he  was  in 
negotiation  for  the  supply  of  materials  for  a  line  of  60  miles 
in  Ceylon,  Mr.  Hodgson  has  erected  five  miles  of  the  proposed 
plant  on  Brighton  Downs,  to  show,  on  an  extensive  scale,  the 
advantages  and  capabilities  of  his  System  as  applied  to  the 
carriage  of  produce  and  materials  of  ail  kinds  over  difficult 
country  ;  and  on  Wednesday  last  a  numerous  party  of  gentle- 
men, at  the  invitation  of  the  Wire  Tramway  Company,  person- 
ally  witnessed  the  working  of  this  line,  attended  by  Mr.  Hodgson, 
Mr.  Bevington  (the  engineer  in  charge),  and  Mr.  Montagne 
Beale,  the  company's  agent. 

1  Vide  SciBVTirxo  Orxiriov,  roi  i.,  pp.  336  ud  36S. 
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The  wire-rope  transport  System  may  be  described  as  con- 
sîsting  of  an  endless  wire  rope  rnnning  over  a  séries  of  palleys 
carried  by  snbstantial  posts,  wbicb  are  ordinarily  abont  200  ft. 
apart.  This  rope  passes  at  one  end  of  the  Une  ronnd  a  drnm 
driven  by  either  steam,  water,  or  even  horse  power,  in  small 
farming  opérations,  at  a  speed  from  foar  to  eîght  miles  per 
hour.  The  boxes  in  which  the  load  is  carried  are  hung  on 
the  rope  at  the  loading  end  by  a  wooden  A-s^aped  saddle, 
abont  14  in.  long,  lined  with  leather,  and  having  fonr  small 
wheels,  with  a  cnrved  pendant,  which  maintains  the  box  in 
perfect  eqnilibrinm  while  travelling,  and  most  ingenioasly,  bnt 
eimply,  enables  it  to  pass  the  supporting  posts  and  pulleys. 
By  a  sliding-ring  arrangement  the  boxes  or  buckets  are  easily 
emptied  by  tilting,  without  nnshipping  the  saddle  from  the 
rope.  The  boxes  can  be  made  to  carry  from  1  cwt.  to  10  cwt., 
and  the  proportions  of  the  line  and  the  loading  and  dis- 
charging  arrangements  can  be  varied  to  suit  any  particular 
reqnirement,  ranging  from  10  tons  to  1,000  tons  per  diem. 
At  each  end  of  the  line  are  rails  placed  to  catch  the  small 
wheels  attached  to  the  saddies  of  the  boxes,  by  which  means 
the  weight,  having  acquired  momentnm,  is  lifted  from  the 
rope,  and,  thus  snspended  from  a  fixed  rail  or  platform,  can  be  rnn 
to  any  point  for  loading  or  emptying,  and  agaîn  rnn  on  to  the 
rope  for  transport,  the  succession  being  continuons  and  the  rope 
never  reqniriug  to  be  stopped  for  loading  and  nnloading. 

Cnrves  of  sharp  radius  are  easily  passed,  as  well  as  steep  in- 
clines, and  its  applicability  to  cross  rivers,  streams,  and 
monntainous  or  hilly  districts  wiU  be  apparent  at  a  glanée,  as 
the  cost  of  construction  increases  but  little  under  such  circum- 
stances,  whilst  that  of  a  road  or  railroad  is,  perhaps,  increased 
tenfold,  and  the  daily  working  cost  doubled  or  trebled.  The 
rope  being  continuons,  no  power  is  lost  on  undulating  ground, 
as  the  descending  loads  help  those  ascending. 

In  the  case  of  lines  for  heavy  trafic,  where  a  séries  of  loads, 
necessarily  not  less  than  5  cwt.  to  10  cwt.  each,  must  be  car- 
ried, a  pair  of  stationary  supporting  ropes,  with  an  endless 
rnnning  rope  for  the  motive  power,  will  be  employed,  but  the 
method  of  supporting,  and  the  pecnliar  advantage  of  crossing 
almost  any  nature  of  country  with  a  goods  liue  without  much 
more  engineering  work  or  space  than  is  necessary  for  fixing  an 
electric  telegraph,  without  bridges,  without  embankments,  and 
without  masonry,  exists  equally  in  both  branches  of  the  System. 

In  the  minor  applications,  such  as  short  transport  from  mines 
to  railways,  the  landing  or  shipping  of  goods  in  harbours  and 
roadsteads,  and  the  carriage  of  agricultural  produce  on  farms, 
some  peculiar  features  of  the  System  render  it  specially  advan- 
tageons.  Amongst  thèse  are  the  facility  with  which  power  can 
be  transmitted  by  the  rope  and  taken  off  at  any  required  point 
for  mining  or  other  purposes.  In  lines  terminating  on  the  sea- 
board,  or  on  great  rivers,  a  manifest  advantage  is  secured  in 
the  facility  for  taking  goods  direct  to  or  from  ships  in  harbonr 
or  roadstead  without  transhipment  into  lighters. 

Seen  from  a  distance,  the  posts  which  carry  the  tramway 
wîres  at  Brighton  might  be  mistaken  for  telegraph  pôles,  bnt  a 
néarer  inspection  reveals  a  second  line  of  wires  on  the  same 
level,  and  npon  thèse  two  wire-rope  lines,  supported  on  stan- 
dards at  intervais  varying  from  300  fb.  to  1,000  ft.  apart—accord- 
ing  to  the  requirements  of  the  ground, — are  snspended  iron 
boxes  for  the  carriage  of  the  goods,  which  boxes  pass  on  noise- 
lessly  and  steadily,  carried  forward  by  the  rope  at  the  nniform 
rate  of  five  miles  an  hour — ^the  time  required  for  performing  the 
entire  circuit  of  the  line. 

In  laying  ont  thèse  five  miles  at  Brighton  the  opportunity 
bas  been  taken  of  exemplifying  the  working  of  the  System  under 
every  variety  of  difficnlty  that  could  possibly  présent  itself  ; 
thus  we  hâve  at  one  part  an  incline  of  1  in  6,  up  and  down, 
which  the  rope  and  boxes  work  with  perfect  facility,  the 
descending  weights  assisting  those  which  are  ascending  ;  then 
there  are,  besides  several  bends  less  acute,  two  instances  of 
absolntely  right-angles  which  are  passed  with  the  greateet  ease  ; 
in  some  instances  the  standards  are  carried  to  the  height  of  70  ft. 


to  meet  inequalities  of  the  ground,  undulating  and  hilly 
country  being  more  trying  to  this  System  than  craggy  and 
monntainous, — such  as  that  for  which  this  plant  is  designed, 
and  where,  from  the  long  reaches  taken,  fewer  posts  will  be 
required. 

The  line  is  rather  over  five  miles  long;  there  are  112  posts, 
or  standards,  in  the  whole  length  ;  thèse  standards  can  either 
be  made  of  light  angle  and  band  iron  neatly  put  together,  as  in 
the  présent  case,  or  of  wood.  The  rope  is  made  of  charcoal 
iron,  is  2  in.  in  circuraference,  each  strand  as  well  as  the 
centre  of  the  rope  having  a'hempen  core,to  secure  ductility.  The 
power  employed  to  drive  the  rope  is  a  portable  16-horse  power 
engine,  by  Bobey  &  Co.,  who  with  Messrs.  Eastons,  Amos,  & 
Andersen  hâve  supplied  ail  the  plant,  with  the  exception  of  the 
buckets,  which  we  are  sorry  to  learn  can  be  made  more  cheaply 
in  France  than  in  this  country. 

Some  of  the  spans  are  600  ft.  and  900  fl.  in  length,  and 
ingenuity  has  been  shown  in  devising  every  possible  mode  of 
testing  thé  merits  of  this  System  of  transport  ;  and  we  are 
bound  to  record  that  ail  difficulties  hâve  been  overcome  with 
complète  success.  The  line  is  capable  of  delivering  240  tons 
per  day  of  ten  hours,  î.e.,  ISO  tons  in  each  direction. 

It  is  intended  to  divide  the  proposed  Ceylon  line  of  60  miles 
into  5-miIe  sections  such  as  this, — one  engine  working  every 
two  sections,  and  the  boxes  passing  each  section  by  shunting 
arrangements,  similar  to  those  used  at  the  termini,  from  one 
section  to  another.  The  line  in  work  will  be  open  daily  to 
public  inspection  during  the  month  of  April,  and  is  well  worth 
a  visit.  It  is  hardly  likely  that  so  efficient  and  economical 
a  means  of  transport  will  be  for  long  exclusively  confined,  as  at 
présent,  to  the  conveyance  of  goods.  For  oursdves,  we  venture 
to  confidently  predict  an  early  adaptation  of  the  principle  of 
this  ingénions  System  to  passenger  traffic.  Meanwhile  we 
commend  our  suggestion  to  Mr.  Hodgson  and  the  Wire  Tram- 
way Company. 


I 


HOW  ESSENTIAL  OILS  ARE  EXTRACTED. 

ILS  or  greasy  substances  are  imprcgnated  with  the 
odoriferons  éléments  of  the  flowers  by  three  différent 
opérations.  Two  of  thèse  dépend  npon  the  fact  that 
oils  or  fats  brought  into  contact  with  the  flowers, 
absorb  and  retain  their  fragrance.  If  afterwards  thèse  per- 
fumed  fats  and  oils  are  thrown  into  pure  alcohol,  the  latter 
extracts  the  perfume  from  the  oils  or  fats,  and  thus  an  essence 
is  obtained. 

Thèse  two  méthode  of  working  are  called  in  France  "  en- 
fleurage  "  and  "  macération."  For  the  process  of  **  enfleurage  " 
a  sort  of  a  frame  with  shelves  is  used.  Between  the  wooden 
shelves  are  glass  tablets,  upon  which  the  purified  fat  is  spread. 
Upon  thèse  are  laid  the  fresh-picked  flowers.  Some  forty  to 
fifty  of  thèse  shelves  are  piled  up  and  lefb  for  twenty-four 
hours,  after  which  time  the  old  flowers  are  removed  and  freeh 
ones  put  in  their  places.  This  process  is  continued  untîl  the 
fat  is  snfficiently  imprégnât ei  with  the  odoriferous  principle  of 
the  flowers  ;  then  the  fat  is  melted  from  the  glass  at  a  moderato 
beat,  and  separated  from  the  leaves  which  may  hâve  adhered  to 
it,  after  which  it  is  packed  in  jars  and  boxes,  and  is  then  ready 
for  exportation. 

«  Macération  "  is  performed  by  soaking  the  flowers  for  a 
certain  length  of  time  in  the  fat  or  oil.  Practice  has  shown 
that  not  ail  flowers  will  yield  their  perfumes  in  this  way,  some 
discharging  their  perfume  with  more  facility  than  others.  The 
acacia  is  particularly  adapted  for  "  macération." 

Of  late  years  another  process  has  been  introduced,  consisting 
in  treating  the  flowers  with  varions  ethers,  &c.,  bnt  it  is  not 
yet  in  gênerai  use.  Lastly,  the  odonr  of  some  flowers  is  obtained 
by  distillation  ;  but  délicate  odours  are  injured  or  dispersed  by 
this  opération. 

The  essence  of  orange  blossoms  obtained  by  "  enfleurage  "  is 
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far  snperior  to  that  gaîned  bj  distillation.  Lavender  îb  almost 
the  odIj  plant  whicH  does  not  lose  bj  distillation. 

Extracts  obtained  throngh  "  enflenrage  "  or  "  macération  *' 
are  the  condensed  odours  of  the  living  flowers,  while  by  distil- 
lation we  obtain  only  a  second- dass  perfame. 

It  has  been  a  question  of  considérable  importance  how  to 
obtain  the  extracts  of  flowers  of  tropical  coantries.  Experi- 
ments  hâve  been  made  in  Algiers,  but  without  favouraUe 
résulte.  However  pure  the  fat  or  oil  used  maj  be,  it  soon  tums 
rancid  in  a  hot  climate.  If  the  process  of  etherizing  is  brought 
to  perfection,  the  flower  culture  of  the  south  of  France  will 
doubtless  diminish,  for  the  tropics  of  America  alone  would 
fumish  enough  perfume  to  sapplj  the  entire  western  hémisphère. 
— Sdentific  American, 


A  GEOLOGICAL  DREAM  ON  SKIDDAW. 

BT  jr.  CLIFTON  WABD,  F.G.8. 

In  Thbee    Pabts.  —  Pabt  II. 

|T  was  a  long  winter,  the  winter  of  an  âge,  but  soon  I 
saw  that  age's  summer  come.  Changes  slowly 
took  place  in  the  form  of  the  land,  which  seemed 
extended  in  some  qnarters  and  rctracted  in  others  ;' 
while,  as  the  cold  relaxed,  life  returned  in  great  abundance,  and 
Boon  the  seas  were  overflowing  with  it.  Yast  numbers  of 
corals,  shells,  and  sea-lilies  flourished,  their  skeletons'  forming 
thick  beds  of  shelly  mud.'  Fish,  less  uncouth  in  form  than 
those  which  first  I  saw,  abounded  ;  while  of  the  three-Iobed 
crustaceans  scarce  a  trace  remained. 

Now,  methought  I  saw  in  my  dream  that  this  state  of  things 
lasted  a  prodigiously  long  time,  during  which  I  witnessed 
seyeral  volcanic  outbursts  take  place  in  the  seas  of  Derbyshxre 
and  the  North  of  England.  At  last  I  caught  a  glimpse  of  the 
hazy  outline  of  some  far-off  land  to  the  north-east,  and  the 
waters  of  the  sea  seemed  also  gradually  to  become  charged 
with  sédiment,  transported,  as  I  believed,  from  that  land.  In 
many  parts  vast  sand  and  shingle  beds  were  formed,^  and  a 
gênerai  shallowing  resulted,  partly,  as  it  seemed  to  me,  from 
filling  ap,  and  partly  from  a  rising  in  the  ocean's  bed.  Every 
hère  and  there,  there  would  now  be  seen  some  widely-spread 
tracts  of  low-land  scarce  rising  above  the  level  of  the  sea,  and 
upon  them  a  luxuriant  Tegetation  soon  arose.'  Its  character 
was  peculiar,  being  formed  almost  wholly  of  the  lowest  orders 
of  plants,  yet  of  a  gigantic  size  ;  huge  horse-tails  and  tree-Iike 
club-mosses,  with  an  abundant  undergrowth  of  fems.  The 
positions  of  thèse  luxuriant  swamps  frequently  changed,  a 
slight  sinking  causing  the  sea  to  sweep  over  them  and  cover  up 
the  decayed  vegetable  matter  with  sand  and  mud,  while  other 
parts  of  the  sea  would  be  silted  up,  or  a  slight  élévation  favour 
the  growth  of  a  new  forest.  Thus  in  some  parts'  I  saw  the 
land  ^  alternately  appear  and  disappear  as  many  as  fifby  times, 
each  land  surface  remaining  exposed  long  enough  for  the  growth 
and  decay  of  countless  générations  of  plants. 

While  ail  this  was  going  on,  a  chain  of  islands  in  the  centre 
of  England,  which  h  ad  exîsted  throughout  ail  the  earlier  part 
of  this  period,  gradually  sank,  and,  at  the  same  time,  the 
northern  shore-line  of  the  south-eastem  mass  of  land'  receded  a 
little  southwards.  For  incalculable  âges  this  state  of  things 
lasted,  and  my  eyes  being  now  more  accustomed  to  the  scène. 


1  Cafboniferons  p«riod. 

*  Not  Bkeletoni  in  the  tnie  tense  of  the  tenu  ;  fragmenta  of  thoae  belonging  to 
the  Ma-lilieB  are  oommonly  known  as  sorair-itoneB. 

>  CarboniferoQS  limestone,  aeeming  almost  to  be  entirelj  oomposed  of  the  aepa- 
rated  jointe  of  crinoidt. 

*  Millstone  grit-beds. 

s  Végétation  of  the  coal-meaaures.  *  Sonth  Wales  coa1*fleId. 

7  Bj  "land"  ia  hère  meant  low-ljing  or  swampj  gronnd. 

*  This  land  waa  poasiblj  permanent  thronghont  the  period,  and  most  be  care- 
fnHj  distingnished  from  the  sea^level  land,  on  which  alone  coal^beds  were 
prodaoed. 


I  saw  insecte  fliting  about  among  the  trees,  and  footprints, 
few  and  far  between,  of  some  étrange  reptile  form. 

At  last  an  end  to  this  approaohed.  No  sudden  change,  no 
overwhelming  catadysm  took  place  ;  but  slowly  and  gradually 
that  giant  power  from  beneath  seemed  to  be  upheaving  the 
solid  ground,  and  where  swamps  and  shallow  seas  before  ex- 
isted  high  land  stealthily  arose.  So  gradually  did  this  take 
place,  that  during  the  great  uplifting  vast  tlucknesses  of  the 
sofb  vegetable  and  earthy  deposits  were  swept  completely  away 
by  the  oeaseless  action  of  ocean's  waves  and  by  constant  atmo« 
spherio  wear.  Espeoially  did  this  happen  along  an  east  and 
west  Hne  crossing  the  northern  part  of  onr  présent  England.' 
The  land,  as  it  at  last  appeared,  seemed  to  be  chiefly  along  the 
west.^^  Water,  however,  separated  high  ground  in  Oumberland 
from  that  farther  south,  while  it  seemed  as  if  a  narrow  east 
and  west  land-barrier  parted  the  northern  from  the  southem 
seas. 

Around  thèse  lands  beds  of  sand  or  shingle  were  formed  ; 
and  farther  ont  to  sea,  in  the  northern  gulf,  shells  and  other 
marine  organisme  lent  their  aid  to  form  calcareous  mud« 
Hoge  firog-like  reptiles  I  saw  crawling  on  the  sands,  while  the 
plants  of  the  last  long  period  seemed  to  be  giving  way  before  a 
hardier  and  a  différent  class. 

Again  a  change  in  climate  crept  on,  and  the  warm  and 
temperate  was  slowly  ohanged  for  the  cold  and  arciic.  Glaciers 
flowed  down  the  vaJleys,  protruded  into  the  sea,  and  broke  off 
in  huge  bergs,  which  went  floating  eastwards  soattering  their 
stony  freights  over  the  ocean's  bed. 

This  state  of  things  was  dosed  by  a  long  period  of  unset- 
tled  movements,  during  which  large  tracts  seemed  to  be  from 
time  to  time  upheaved  from  beneath  the  sea,  merély  to  bring 
them  within  the  power  of  the  destroying  éléments.  Notably 
did  this  denudation  take  place  along  a  Une  mnning  north  and 
south  in  the  northern  part  of  England.^ 

Now,  I  saw  in  my  dream  that  finally,  after  the  lapse  of  a 
great  interval  of  time,"  during  the  latter  part  of  which  portions 
of  the  océan  were  shut  off  and  converted  into  sait  lakes,  there 
seemed  to  be  established  three  distinct  areaa  of  land,"  one 
occupying  the  north  of  England,  another  the  west»  and  a  third 
the  southem  edge  of  our  présent  isle.  At  this  time  also,  I 
again  saw  signs  of  volcanic  aotivity  over  the  présent  area  of 
Devonshire." 

For  a  vast  period  of  time  this  ^eneraZ  con6guration  seemed  to 
prevail,  though  gradually  the  whole  of  England's  western  half  be- 
came  land,^'  and  life  seemed  to  make  great  but  graduai  progress. 
Corals  swarmed  in  the  dear  waters  ;  shells  in  profusion  abounded, 
but  specially  remarkable  were  those  with  a  snake-like  ooil,^'  to- 
gether  with  gigantic  cuttle-fish  ;  ^^  sea-urchins,^^  of  most  varions 
form  ;  crabs  and  lobsters  ;  and  fish  with  equal-lobed  tails.  Ko 
longer,  however,  are  fish,  shark-like  though  many  of  them  be, 
the  monarchs  of  the  océan,  for  most  étrange  sea-going  reptiles 
pursue  and  feed  upon  them.  Gigantic  fish-lizards,"  with  huge 
goggle  eyes,  swim  proudly  about,  steering  themselves  with  their 
powerful  tai\B  ;  while  close  to  shore,  other  monster  forms,  with 
long  swan-like  necks,  but  formidable  jaws,*^  carry  on  the  work 
of  terror  among  ail  smaller  fry;  and  crocodiles  innumerable 
creep  warily  about.  On  the  land,  too,  are  equally  huge  reptiles, 
some  feeding  on  fiesh  and  some  on  herbs  ;'^  while  the  air  itself 
is  full  of  strange  flying  dragons.*'  Marsupial  mammals  also 
feed  beneath  the  shade  of  araucarias  and  cycadeous  plants,  the 
whole  présent! ng  so  dose  a  likeness  (with  the  exception  of  tbe 
large  reptile  forms)  to  the  fauna  and  flora  of  Australia  at  the 
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Fermiaa  period. 


9  Formation  of  Fendle  antiolinala. 
H  Formation  of  Pennine  anticlinal. 

^*  The  long  period  that  clapsed  between  the  end  of  the  Frimarj  and  the  eom- 
menoement  ox  the  Seoondaiy  epooh. 

13  Triaasio  and  Liasaio  période.  ^*  In  Triassio  times. 

1^  Oolitie  period.  ^*  Ammonites. 

17  Belemnitee.  »  Bohini. 

»  lohthyoaaiiri.  *^  Flenosanri. 

n  Beinosanria.  **  Pterodaetyli. 
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présent  àaj,  as  io  snggfest  ihe  thoaght  that  the  latter  may 
XHWsiblj  be  a  relie  of  tlieae  anoient  iimes. 

In  the  northern  part  (Yorkshire)  of  tbe  narrow  seas  of  this 
period,  I  saw,  at  times,  large  delta  deposits  formed»  which,  being 
eonverted  into  low-ljing  flat  tracts  of  land»  sapported  a  luxu- 
riant growtb  of  tree-fems,  ojcads,  and  palms.  From  tîme  to 
time  thèse  areas  were  again  sunk  beneath  the  waters,  and  the 
depoaits  of  vegetable  matter**  were  covered  np  and  preeenred, 
as  I  had  witnessed  in  a  former  and  vastlj  more  remote  epooh. 
Among  the  trees  flitted  many  bright  and  gandy  insecte  ;  while 
étrange  semi-reptilian  birds^  winged  their  flight  around  and 
alofb.    Ail  seemed  to  indioate  a  warm  if  not  a  tropical  olimate. 

But,  afber  a  long  lapse  of  time,  I  remarked  a  geoeral,  though 
gradua],  extension  of  the  land  eastwards  by  a  slow  élévation 
taking  place  over  nearly  the  whole  of  England's  area,  with  the 
exception  of  the  extrême  south-eastem  part,  where  the  pre- 
yionsly  exîsting  land  subsided.**  About  this  part  the  waters  of 
a  mighty  river  entered  the  sea,  draining  the  now  extensive  land 
to  the  west  and  north-west,  which  was  still  the  abode  of  monster 
reptiles,  while  crocodiles  in  great  nnmber  frequented  the  river, 
or  lazily  basked  in  lagoons  among  scattered  islands. 

For  âges  flowed  that  river  down,  bearing  matériels  derived 
from  the  waste  of  the  land,  and  forming  a  large  delta  at  its 
mouth  ;  till,  at  length,  a  graduai  sinking  oaused  an  encroach- 
ment  of  the  sea  which  spread  slowly  westward  and  northward, 
and  England  was  represented  by  land  only  along  its  présent 
western  half.  In  this  sea**  were  especially  to  be  noted  étrange 
and  irregnlar  forme  of  chambered  whorled  shells,*'  while  other 
kinds  of  marine  life  abounded  as  usual.  In  the  deeper  parts  of 
the  sea  innnmerable  minute  créatures,  with  elaborate  shells,*^ 
Hved  and  died,  their  remains  forming  a  great  thiokness  of  white 
mud  in  the  ocean's  bed,  of  which  océan  the  présent  Atlantic 
aeems  almoet  to  be  a  remuant.  Now  and  then,  toc,  an  iceberg 
came  floatiog  firom  the  far  north,  letting  its  stony  freight  fall  on 
to  the  bed  of  the  sea  as  it  gradnally  melted  away. — Pamphlet, 
puhlished  hy  Triibner  Sf  Co. 


THE  OSMOGENB. 


|HE  inventer  of  the  Osmogene  process,  for  purifying 
molasses,  M.  Dubrunfaut,  bas  lately  reviewed  in 
the  columns  of  the  Journal  dee  Fabricants,  the  pro- 
gress  which  hîs  invention  has  made,  and  the  extent 
to  which  it  is  adopted  in  the  French  sugar  manufacture.  We 
are  not  aware  that  the  process  has  been  introduced  into  this 
country  in  a  single  instance,  indeed,  it  is  chiefly  valuable  for 
operating  on  beet-sugar  molasses,  on  account  of  the  soluble 
Balte,  which  are  the  chief  impuriUes  of  this  syrup,  and  which 
the  Osmogene  process  is  so  efficient  in  removing. 

M.  Dubrunfaut  first  made  public  bis  adaptation  of  the  prin- 

eiple  of  dialysis  in  a  work  presented  to  the  Academy  of 

Sciences  in  November,  1855,  in  which  he  announced  that  he 

had  succeeded  in  applying  the  power  of  Osmose  to  the  separa- 

*tion  of  certain  mixtures. 

Dutrochet  appears  to  hâve  been  the  first  to  study  the  peculiar 
behaviour  (called  Osmose)  of  saline  solutions  wheu  separated 
from  water,  &o.,  by  a  diaphragm  of  a  membranons  nature.  He 
was  foUowed  with  greater  accuracy  of  results  by  Yierordt,  Pro- 
fessor  JoUy,  and  by  the  doser  researches  of  Qraham.  The 
tenu  Osmose,  derived  from  a  Q-reek  word  signifyiug  impulsion, 
comprises  the  two  terme  endosmose  (diffusion  through  inwards) 
and  exosmose  (diffusion  through  outwards).  The  first  experi- 
ment  in  connection  with  it  was  performed  by  suspending  a 
closed  bladder  holding  a  saline  solution  in  a  vessel  nearly  fuU 
of  water.  The  salts  passed  through  the  bladder  into  the  water 
at  a  certain  speed,  and  the  water  entered  into  the  bladder  at 


**  Ck>al*b«d8  of  the  Yorkihire  Oolites. 

»  Wa«lâ«nperiod. 

«7  Anomaloiu  fonn  of  tha  Ammonite  familj. 

a  Fonmiaifen  formiag  the  great  bnlk  of  the  ohalk. 


**  ArebflBopterjx. 
M  OretAoeoos  period. 


a  certain  speed,  but  the  velocity  of  diffusion  was  not  alike  in 
each.  The  more  rapid  flow  from  the  thinner  to  the  thicker 
fluid  was  called  endosmose,  and  the  opposite  slower  current 
exosmose.  It  is  this  principle  of  dialysis,  or  diffusion,  which 
M.  Dubrunfaut  successfully  adapted  to  the  purification  of  beet 
molassses  and  the  extraction  of  sugar  contained  therein.  Thèse 
molasses  are  a  mixture  of  sugar  and  différent  salts,  chiefly 
nitrate  of  potash  and  chloride  of  potassium,  which  retard  and  in 
certain  cases  prevent  the  crystallization  of  the  sugars  which  are 
présent  with  them.  If,  then,  the  proportion  of  salts  in  the 
molasses  can  be  diminished  by  whatever  cause,  the  molasses 
will  fnmish  a  further  qnantity  of  crystallizable  sugar. 

This  resuit  M.  Dubrunfaut  obtained  by  placing  in  the 
endosmometer  of  Dutrochet  molasses  of  the  usual  density  in 
the  présence  of  water,  and  then  causing  two  currents  to  flow  ; 
a  strong  one  forces  the  water  against  the  molasses,  the  other, 
more  feeble,  forces  the  molasses  against  the  water,  a  diaphragm 
separating  the  two.  The  effect  is  such  that  the  molasses  parts 
with  the  greater  part  of  its  salts  to  the  water,  but  with  little 
or  noue  of  its  sugar,  so  that  the  molasses  remaining  contains 
much  less  salts  and  nearly  the  same  proportion  of  saccharine, 
which,  by  the  usual  opérations  of  the  refinery,  may  be  separated 
in  the  form  of  crystallizable  sugar. 

Such  is  the  principle  of  this  mode  of  treatment  of  molasses 
and  other  saccharine  liquide,  and  to  the  apparatus  for  carrying 
it  ont  M.  Dubrunfaut  has  givcn  the  name  of  an  "  Osmogene." 

In  an  osmogene  there  are  two  distinct  réservoirs  separated 
by  a  perméable  partition.  One  of  thèse  réceptacles  contains 
the  molasses  or  syrup,  the  other  is  filled  With  water;  the 
médium  separating  the  two  liquide  is  of  parchment  paper. 

Each  réceptacle  consists  of  a  casing,  the  top,  bottom,  and 
ends  of  which  are  of  rather  thick  wood,  whilst  the  sides  are 
fumished  with  parchment  paper  ;  each  casing  is  about  3  fb. 
in  length,  2  fb.  in  breadth,  and  f  of  an  inch  in  thickness.  Fonr 
bars  of  wood  divide  the  interior  of  the  casing  lengthwise  into 
five  compartments,  which  commnnicate  with  each  other  by  an 
opening  in  each  bar.  On  each  side  of  the  casing  is  fixed  a 
leaf  of  parchment  paper,  kept  in  place  by  slender  strings. 
Thus,  when  the  molasses  is  allowed  to  enter  at  the  lower  part 
of  the  casing,  it  rises  in  a  serpentine  manner  through  the  five 
compartments  to  the  top  of  the  casing  whence  it  may  flow  out. 

A  second  casing,  exactly  similar  for  the  water,  is  joined  to 
the  first  in  such  manner  that  one  leaf  of  parchment  paper 
serves  to  separate  the  two  cases.  This  pair  constitutes  what 
may  be  called  a  set  or  couple  of  osmogenes,  but  as  one  couple 
would  allow  of  the  treatment  of  only  a  small  quanttty  of 
molasses,  a  number  of  thèse  double  casings  are  united,  say 
25  for  water  and  25  for  molasses,  which  work  simultaneously. 
The  resnlt  is,  of  course,  according  to  the  number  of  cases  em- 
ployed,  and  it  is  the  union  of  thèse  cases  which  is  called  an* 
osmogene.  It  is  only  requisite  for  success  that  ail  the  cases 
of  molasses  and  ail  the  cases  of  water  should  fill  and  empty 
themselves  simultaneously,  as  if  only  a  single  couple  were 
being  operated  with  ;  to  effect  this,  the  molasses  enters  at  the 
bottom  of  one  end  of  the  séries  of  cases,  and  a  tube  communi- 
cates  with  each,  the  water  entering  by  the  top  filling  simul- 
taneously every  water  casing  and  flowing  out  at  the  bottom. 

There  is  thus  maintained  a  constant  efflux  of  molasses  and 
of  water  in  the  osmogene,  the  two  liquide  being  ail  the  time 
kept  separate  during  their  course  by  the  membrane  of  parch- 
ment paper. 

For  the  foUowing  example  we  are  indebted  to  M.  Y.  De 
Luynes,  in  Le  Monde,  The  process  was  applied  to  the  purifi- 
cation of  Bome  Prussian  molasses,  which  contained,  according 
to  analysis,  50  per  cent,  of  crystallizable  sugar  and  14  per 
cent,  of  salts.  Six  successive  opérations  of  the  osmose  process 
were  performed,  each  of  which  reduced  the  density  of  the 
molasses  from  40°  to  30°  Baume,  and  thus  necessitated  a  fresh 
concentration  afler  each  opération  to  bring  back  the  density 
to  40°,  80  that  the  process  might  be  carried  out  in  identical 
conditions  throughout,  so  as  to  render  the  effects  comparable. 
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The  foUowÎDg  resolts  were  obtaioed  bj  the  analjBis  of  the  six 
watera,  by  each  of  which  the  100  grammes  of  molasses  had 
been  treated  : — 

Bagftr.  Bftlts. 

lat  Water     05     40 

2nd      „        0-5     20 

3rd       „        0-5     1-0 

4th       „        0-5     0-5 

5th       „        0-5     0-3 

6ih       , 0-5     0-3 


}> 


Thèse  figares,  witb  a  sh'ght  correction,  clearlj  indicate  the 
law  according  to  which  the  reaction  is  accomplished  ander  the 
spécifie  conditioDs  ;  we  see,  in  fact,  that  in  proportion  as  the 
osmosed  sjrnp  is  rich  in  sagar,  the  diffasibility  of  the  sngar, 
which  is  slight,  does  not  sensibly  change  ;  bnt  this  is  conditional 
on  coDstantly  maintaining  the  density  of  the  syrnp.  On  the 
other  side,  we  see  that,  in  conséquence  of  the  same  property, 
the  amonnt  of  salts  dififased  in  the  six  successive  opérations 
decreases  in  geometrical  proportion  accordingly  as  the  liquid 
treated  is  deprived  of  its  very  diffusive  salts  ;  and  in  the  condi- 
tions of  this  experiment,  for  example,  the  diffusibility  ceases  to 
deorease  at  a  certain  limit,  i.e.,  when  the  quantity  of  the  salts 
remaining  in  the  syrup  is  reduced  to  sîx-fourteenths  of  the 
whole.  The  experiment  also  shows  that  althoagh  the  molasses 
lost  only  1  per  cent,  of  its  sngar  daring  the  first  two  opéra- 
tions, 6  per  cent,  of  salts  were  removed. — The  Svgar  Cane. 


SETTLE  CAVE  EXPLORATION. 

BT  W.  BOYD  DAWKIKS,  P.R.S. 

HE  cliffs  of  mountain  limeetone  in  the  neighboar- 
hood  of  Settle  are  penetrated  by  numerous  caves, 
some  of  which  are  empty,  some  traversed  by 
water  which  is  silting  np  their  lower  oham- 
hors,  while  others  bave  been  filled  in  some  places  np  to  the 
▼ery  roof  with  débris  of  varions  kinds.  AU  thèse  caves  hâve 
been  at  some  time  or  other  snbterranean  waterconrses,  and  hâve 
been  formed  partly  by  the  friction  of  the  substances  broaght 
down  by  the  stream,  but  principally  by  the  chemical  action  of 
the  carbonic  acid  in  the  rainwater  by  which  the  insoluble  car- 
bonate of  lime  of  the  rock  is  oonverted  into  the  solnble  bicar- 
bonate. Some  hâve  been  inhabited  at  various  times  by  man 
and  wild  beasts,  and  therefore  may  be  expected  to  furnish 
valuable  évidence  of  a  condition  of  things  that  has  now  passed 
away.  The  last  reoorded  case  of  their  being  used  by  man  as 
a  place  of  refuge  was  in  the  rébellion  of  1745,  when  the  eldest 
son  of  one  of  the  gentlemen  in  the  neighbonrhood  was  hidden 
in  a  large  cave,  in  the  fear  that  the  Scotch  would  pass  south- 
•wards  in  that  direction  instead  of  by  the  Preston  route. 

The  first  cave  chosen  by  the  committee  for  exploration  is 
that  found  by  Mr.  Jackson  on  the  ooronation-day  of  our  Queen, 
and  which  is  therefore  known  as  the  Victoria  Gave.  It  consists 
of  a  séries  of  large  ohambers  and  passages,  which  are  nearly 
filled  to  the  roof  with  reddish  grey  clay  and  stones.  It  must 
at  one  time  bave  been  of  wonderfui  beauty,  for  there  are  the 
remains  of  massive  stalactites  and  of  thick  pavements  of  stalag- 
mites ;  but  now  they  are  so  decomposed  by  the  carbonic  acid 
that  they  are  reduced  to  the  condition  of  very  sofb  mortar. 
Guriosity-hunters  hâve  also  been  doing  their  usual  rnthless 
mischief.  Mr.  Jackson  obtained,  when  it  was  first  opened,  a 
remarkably  large  séries  of  omaments  and  iaiplements  of  bronze, 
iron,  and  bone,  along  with  pottery  and  the  remains  of  animais, 
from  the  chamber  at  the  original  entrance.  They  were  ail 
derived  from  a  superficial  deposit,  and  could  not  be  assigned 
to  any  earlier  date  than  that  of  the  Boman  occupation.  The 
pottery  was  of  the  same  kind  as  that  so  commonly  found  in 
the  refnse-heaps  round  Boman  villas,  and  some  of  it  was 
Sanûan.  There  were  also  Boman  coins.  The  broken  and  in 
some  cases  bumt  boues  belonged  to  the  Ocltic  shorthorn  (Bob 
longifrons),  the  sheep  or  goat,  the  horse,  dog,  red  deer,  and 


roebuck.  The  two  former  animais  were  by  far  the  most 
abundant.  The  exploration  committee  resolved  to  follow  up 
this  discovery  by  a  thorough  examination  of  the  cave,  which 
they  are  able  to  undertake  by  the  conrteous  permission  of  the 
owner,  Mr.  Stackhouse. 

Oatside  the  entrance  of  the  cave  and  at  lower  level  is  a 
small  plateau,  composed  of  débris,  which  lies  at  the  exact 
point  where  daylight  could  be  seen  through  chinks  from  the 
inside  of  one  of  the  large  chambers.  As  both  the  plateau  and 
the  chamber  were  undistnrbed,  the  committee  determined  to 
begîn  work  by  removing  the  débris  and  making  a  new  entrance 
into  the  cave.  While  this  was  being  done  the  foUowing  section 
was  exposed  : — On  the  surface  there  was  a  stratum  of  frag- 
ments of  limestone  that  had  fallen  from  the  cliff  above,  in 
thickness  abont  2  ft.  This  rests  on  a  layer  of  dark  earth 
18  in.  thick,  that  fnmished  large  quantities  of  boues,  nearly  ail 
of  which  had  been  used  for  food,  and  several  articles  of  bronze, 
iron,  and  bone  of  the  same  kind  and  âge  as  those  described 
above.  The  pottery  is  also  of  the  same  Boman  character. 
Fragments  of  charcoal  also  were  abundant,  and  some  stones 
bore  the  marks  of  fire.  There  can  be  no  doubt  that  this  was 
the  place  where  the  dwellers  in  the  cave  daring  Boman  or 
immediately  post-Boman  times  in  Britain  kindled  their  fires 
and  cooked  their  food.  Undemeath  is  an  accumulation  of  lime- 
stone fragments  that  had  dropped  from  the  action  of  the  atmo- 
sphère on  the  cliff  above,  from  6  to  7  fb.  in  thickness.  In  some 
places  they  were  coated  with  decomposed  stalagmite.  It  rested 
on  a  layer  of  grey  clay.  On  the  jnnction-line  between  them, 
and  close  to  the  entrance  that  is  now  being  made  into  the 
chamber,  two  rude  flint  flakes,  a  remarkably  large  jawbone  of 
bear,  the  broken  bones  of  the  Celtic  shorthorn  {Boa  hn^ifronti), 
and  of  the  red  deer  were  found. 

On  4th  April  a  most  remarkable  bone  harpoon  was  dug  ont 
from  the  same  horizon.  It  is  between  4  in.  and  5  in.  in  length, 
and  is  fumished  with  two  barbs,  arranged  on  each  side  opposite 
each  other,  that  compose  the  head  of  the  implement.  The  base 
présents  a  form  making  its  attachment  to  the  handie  secure 
which,  80  far  as  my  knowledge  goes,  is  new  to  Britain.  Instead 
of  having  a  mère  projection  to  catch  the  ligaturée,  there  is  a 
well-cut  barb  on  either  side,  that  points  in  a  contrary  direction 
to  those  on  the  head.  Were  the  bases  of  a  barbed  arrow-head 
and  of  a  harpoon  joined  together,  the  résultant  would  be  a  form 
analogous  to  this  in  question.  There  can  be  no  doubt  that  man 
occopied  the  spot  before  the  accumulation  of  the  overlying 
stones.  Ample  use  for  his  harpoon  he  would  find  in  the  mère, 
now  drained  and  tnrned  into  green  fields,  which  lie  but  a  short 
distance  away.  So  far  as  the  work  has  proceeded  there  is  no 
trace  of  métal  at  this  horizon  in  the  section. 

The  value  of  the  évidence  hitherto  obtained  lies  in  the  fact 
that  the  Boman  stratum  is  separated  from  the  lower  bed  from 
which  the  flints,  harpoon,  and  bear  were  found  by  the  talus  of 
angular  stones.  And  this  in  a  rough  way  will  enable  a  com- 
putation  to  be  made  of  the  lapse  of  time  between  them.  If  we 
allow  that  for  a  considérable  time  past  the  disintegration  of  the 
cliff  has  been  equal  in  equal  times,  the  accumulation  of  stones 
above  the  Boman  stratum  is  an  index  to  the  date  of  the  lower 
horizon.  This  amounts  to  a  maximum  of  2  ft.  If,  thaï,  in 
1,200  years — to  put  it  at  the  lowest — only  a  thickness  of  2  ft. 
has  been  accumulated,  it  would  take  8,600  years  for  a  deposit 
of  6  fb.  to  be  formed.  And  thus  the  harpoon  and  flint  stratam 
would  be  about  4,000  years  old,  allowing  abont  400  years  for 
the  accumulation  of  that  which  contained  Boman  remains. 
The  accuracy  of  this  calculation  is  indeed  injnred  by  the  posai- 
bility  that  the  winter  cold  was  more  intense,  and  the  splitting 
action  of  the  frost  greater  then,  than  during  the  last  1,200 
years.  Neverthcless,  the  change  from  the  Arctic  severity  of 
the  post-glacial  winter  to  the  climate  which  we  now  enjoy  in 
Britain  has  been  so  graduai,  and  spread  over  such  a  length  of 
time,  that  it  may  be  assumed  to  hâve  been  very  small  in  so 
short  a  period  as  4,000  or  5,000  years. — Paper  read  hefore  (lie 
Manchester  Litei-anj  and  Phiîosophical  Society, 
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THB  CASMALOS. 

■HE  CaemaloB  {Mierogîoegu»  aierrîmtu),  thebest  kilown 
of  the  Long-btUed  Farrots,  îb  an  ù^abitant  of  Kaw 
Gninea,  and  îb  one  of  the  largeit  of  tbe  parrot 
tribe,  flTen  eiceedÏDg  mott  of  tbs  Araroa  io  tbU 
respect,  Its  plamage  îa  unifonnlr  deep  blook,  witb  somewhat 
of  a  greeniab  gloss  ;  the  liring  bîrd  bas  a  grejiob  appaaraoce, 
owing  to  a  whit«  meal-like  doat,  whiah,  as  in  most  other 
parrots,  îb  scatUred  over  it«  plninage.  Tba  nakad  tvrînkled 
cheekB  are  of  a  red  oolonr.  The  crest  îs  fonned  hj  a  nnmber 
of  long,  slender,  iaolated  feathers,  and  is  of  a  lighter  gnj  than 
tiie  rest  of  tbe  plamage. 

Little  is  known  of  thèse  bîrds  in  tbeir  nataral  state.  "  The 
large-beaked  parrot,"  mjn  Von  Bosenberg,  "  is  not  rare  in  the 
islands  of  Waigai,  Misool,  and  Salavatti,  and  is  fonnd  on  tbe 
coait  of  New  Gninea.  It  naaally  perches  at  the  verj  top  of 
tba  higheat  treea,  keeping  its  body  oonatautlir  in  motion  ;  and 
wbilst  reating,  or  wfaen  bj  poirerful  atrokes  of  ita  winga  it  raiaea 
iteelf  into  tbe  air,  ît  uttera  a  tnimpEt-like  note  quite  différent 
from  that  prodnced  b;  the  white  cookatoo.  The  oatÏTea  take 
the  jronng  birds  from  the  nett,  and,  nben  tbejr  bave  reared 


tbem,  aell  tbem  to  tradera.  la  oaplivîty  the;  seem  to  prefer 
the  Âroit  of  tbe  canary-tree,  the  hard  abell  of  which  thej 
manage  to  crack  with  tbe  ntmoat  faoility.  One  of  thèse  so- 
calted  Dockatooe,  belonging  to  a  reaideat  in  Ambojna,  was  in 
the  habit  of  djing  aboat  ail  orer  the  town,  bot  alnay s  retarned 
home  at  the  proper  time  to  take  ita  meals  and  to  aleep." 
Von  Uarten  saw  a  tame  parrot  of  tbia  kind  at  Mahai.  "  The 
black  cookatoo,"  he  obserrea,  "  wbeQ  perohed  atiffl;  with  ita 
tail  erect,  red  face,  and  poirerful  beak,  bas  the  air  of  an  old 
gênerai,  and,  owing  to  its  extrême  nglinesc,  makea  a  foroible 
impreaaion  on  ail  who  see  it.  It  ia  qoiet  and  slow  in  ita  more- 
meata,  bat  allowa  etrangert  to  ^tproach,  and  ntters  from  tima 
to  time  a  diaagreeable,  harah,  gnttaral  ahrîek." 

According  to  Boaenberg,  tbe  Large-beaked  Parrot  is  ofUn 
seen  at  Âmboyoo,  wbere  it  ma;  be  boaght  for  abont  twenty- 
five  shillings  :  ia  Europe  thèse  remarkable  birâ<i  are  amongat 
tbe  greateat  curiositiea  in  oor  colleotiona.  Uolike  ail  other 
partota  with  nhich  we  are  acqnainted,  tbe  Casmalos  naes  ila 
peealiartj-formed  tongae  in  a  étrange  manner.  Taking  ita  food 
witb  its  foot  it  oarriea  tbe  morael  to  ita  b«ak,  tears  it  op,  and 
presses  the  end  of  the  tongae,  «hicb  ia  prorided  witb  a  ronnd 
bom-like  plate,  npon  the  pîecea,  whioh  atiok  to  it  ;  tbe  tongae  is 
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tlien  drawn  io,  and  tbe  food  swallowed.  This  being  a  rery  slow 
process,  the  meal  oBuaUj  occapies  a  considérable  tîme. — 
CasseWa  Book  of  Birda, 


REVIEWS  OF  BOOKS. 


A  ManudL  of  Zoology  for  the  Use  of  Students,     WUh  i 

Introduction  on  the  Principlea  of  Zoology,  Bj  Henry 
Alletne  Nicholson,  M.D.,  D.So.,  MA.,  Ph.D^  F.E.SJj^ 
F.G.S.,  &c,  Yol.  I.  Invertebrate  Animais.  London: 
Bobert  Hardwicke.     1870. 

STUDEKTS'  text-books  are  not  so  pleniifal  on  Zoology  as 
tbej  are  on  some  oiher  sciences,  and  there  is  oeitaîniy 
xoom  for  another. 

Tbe  one  we  are  aboot  ta  notice  ezbibits  no  atiempt  at  any 
new  metbod  of  conaideriag  the  tabject,  and  makes  the  fact  a 
little  too  évident  in  ha  pages  of  iU  being  a  compilation.  As 
Btated  in  its  title-page.  a  général  nteodnction  on  the  principles 
of  zoology  précèdes  tbe  ayilemfllie  aoeonnt  of  tbe  divisions  and 
snb-divisions  of  tbe  invertebrate  animal  kingdom. 

This  introduction  is  divided  into  fonrteen  sections,  and  dis- 
casses  tbe  meanings  of  sacb  ienns  as  Biology,  Zoology,  Mor- 
pbology,  Homology,  Homomorpbism,  Life,  Yital  Force, 
Organized  and  Unorganized  Bodies,  Plants  and  Animais, 
Species,  Genus,  &o,  It  also  contains  an  aeconnt  of  tbe  dif- 
férent modes  of  Beprodnction,  of  Development,  of  tbe  Origin 
of  Species,  ofSpontaneons  Génération,  and  otber  kîndred  matters. 

We  do  not  mncb  like  this  part  of  tbe  book.  Yery  difficnlt 
Bubjects  are  brongbt  in  it  before  tbe  stndent  at  tbe  time  when 
he  is  snpposed  to  be  only  oommencing  bis  stndy  of  zoology, 
and  wben  therefore  it  is  almost  impossible  to  gain  dear  ideas 
conceming  tbem.  Moreover,  tbe  antbor  bas  endeavonred  to 
give  a  condensed  aeconnt  of  tbese  matters  ;  and,  what  with  the 
cnt-and-dried  résulte  of  tbis,  and  the  nnfamiliarity  of  the  stndent 
witb  tbe  facts  in  natnral  history  wbich  bave  led  to  the  develop- 
ment  of  a  knowledge  of  thèse  principles,  the  latter  is  more 
likely  to  get  into  despair  at  the  difficulties  of  bis  new  stndy 
than  be  is  to  find  bis  path  made  dear  for  a  fair  entry  into  it 
by  this  "  introdnction."  We  sbonld  like  to  see  at  least  one- 
half  of  it  cnt  ont  of  the  book  :  the  place  of  this  might  be 
advantageonsly  replaced  by  the  éléments  of  gênerai  anatomy. 

The  différences  between  organized  and  unorganized  bodies 
are  one  of  the  first  things  treated  of.  A  well-known  writer  on 
physiology  is  pretty  closely  foUowed  ;  nevertbeless,  this  section 
of  the  Introduction  is  very  unsatisfactory.  The  terme  "organ- 
ized" and  "organic,"  "unorganized"  and  "inorganic"  are 
used  indifferently  for  each  otber  ;  and,  consequently,  the  dis- 
tinctions— so  far  as  such  there  be — between  organic  and 
inorganic  bodies,  are  incorrectly  or  meaninglessly  applied  to 
organized  and  unorganized  bodies.  As  to  the  distinction  between 
"  organized  "  and  "  unorganized,"  the  stndent  will  either  know 
the  meaning  of  the  term  "  organized,"  or  can  easily  find  it  in 
any  good  dictionary,  and  can  therefore  want  no  help  in  distin- 
guishing  between  the  présence  and  absence  of  organization. 
Dr.  Nicholson  is  in  reality  trying  to  point  ont  the  distinctions 
between  living  and  dead  matter — not  organized  and  unorgan- 
ized bodies. 

Then  cornes  a  section  headed  the  "  Nature  of  Life,"  which  is, 
of  course,  unsatisfactory.  How  could  it  be  otherwise  on  such 
a  Bubject  P  Life  as  a  function  of  protoplasm,  the  relation  of 
life  to  organization,  and  the  existence  of  a  vital  force,  are  ail 
touched  upon  in  this  section. 

Fassing  on  to  tbe  body  of  the  work,  treating  of  System atic 
Zoology,  we  find  it  much  more  satisfactory  than  the  introdnc* 
tioii  to  it.  It  is,  in  fact,  a  well-arranged  description  of  each 
group,  giving  its  définition,  its  anatomy,  relations,  &c.  ;  its 
divisions  into  lesser  groups,  and  its  distribution  in  tîme  and 
space.     And  it  is  not  bebind  its  time  in  its  matter,  takiog  due 


notice  of  the  more  important  facts  and  views  recently  made 
known. 

The  work  is  conduded  by  a  rather  eztensive  etymological 
glossary.  As  a  whole,  Dr.  Nicholson's  manual  is  a  very  usefol 
addition  io  the  library  of  the  stndent,  who  will  find  in  it,  we 
think,  a  very  excellent  guide  io  the  stndy  of  the  inveitelmite 
animais.  The  introdactory  portion,  to  which  we  bave  raiaed 
objection,  forms  only  a  very  small  part  of  tbe  entire  vdame, 
and  if  the  stndent  avoids  this  nntil  he  has  made  some  progress 
in  hit  Btndies,  he  may  then  probably  go  through  it  with  oon- 
sîdtrable  advantage. 
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A  Cigar-maJring  Machine.— On  the  authority  of  Cosmos  wetearn 
that  a  machine  working  by  steam  has  been  invonted  in  ^**^^^j 
wbich  does  nearly  aU  the  work  usually  performed  by  mde  and  fen»w 
hands.  It  enta  the  leaves,  pute  together  the  parts  for  the  ^^^ 
and  roUa  up  the  cigar  and  glazes  it.  A  single  workman,  who  has  W 
to  moisten  and  gum  the  outside  leaf ,  can  make  nearly  two  thoosai» 
an  hour  by  the  new  process. 
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CORRESPONDENCE. 

It  if  diatinetlj  to  b«  borne  in  mJnd  tbafc  we  do  not,  by  intertisg  l«tten,  eoBTey 
aay  opinioii  IkTOormblo  to  tbtir  eontoitt.  We  open  oor  e<diiiiiiifl  to  ail.  withont 
leeniog  to  wnj  ;  and  thot  BQpplj  a  channel  for  the  pnbliealion  ot  oj^nknia  of 
aUihadet. 

Vo  notice  whaterer  will  be  taken  of  raonymons  eommimioationa. 

We  eannot  oadertake  to  xetnm  rejeoted  eonunonieationa. 

AxPHiBAUBUS,  Strbfsodub,  Ctxmodub,  Ao. — From 

T.  P.  BABSAfl,  F.G.S. 

SiB,— NotwithstftndÎDg  the  inolemenoy  of  the  weather,  reptile  and 
ûah.  xemaiBS  oontiniie  to  be  f  oond  in  Tariona  oollieries  in  Northnm- 
berland  ;  and  the  reœnt  aooeesiona  to  mj  cabinet  haye  been  of  a  moet 
intereating  and  laze  charaoter.  I  hâve  obtained  another  portion  of 
the  ramnfl  of  Pteroplax  eomuta  ;  it  is  the  poeterior  eztremity  of  a 
left  mandible  ;  the  artionlar  oayity  is  perfeot,  and  the  markings  on  the 
surface  of  the  jaw  are  yezy  dear  and  well  defined.  There  are  not  any 
teeth  in  the  fragment,  but  it  ia  yalnable  aa  a  epecinien  of  the  genna  of 
Bmaller  mze  than  wae  that  repreeented  bj  the  perfect  mandible  in  my 
poBMsaion,  and  preTionaly  referred  to  in  Scikmtific  Opinion.  The 
interior  Bnrface  of  the  jaw,  whioh  is  beantifnlly  repreaented  in  this 
fragment,  ia  comparatiTely  smopth,  and  the  bone,  althongh  compact, 
ia  not  thiok. 

I  haye  also  obtained  what  to  me  is  yetmore  interesting,  yiz.,  three 
wéll-exposed  portions  of  a  premaxilla  and  mandible  of  the  rare  coal- 
measnre  fish  Strepsodos,  a  description  of  which  appeared  on  p.  556, 
yoL  i.,  and  p.  13,  yol.  il.,  of  Scientific  Opinion.  On  this  occasion  I 
baye  seonred  two  large  portions  of  a  large  mandible  ;  the  tooth  near 
the  peint  of  symphysis  is  long,  slender,  blaok,  free  from  striations,  and 
higUy  poUshed,  and  présents  the  nncnryed  aspect.  The  smaller  teeth 
axe  abont  one-third  the  length  of  the  longer  tooth,  and  are  longi- 
tndinally  striated  ;  the  second  portion  of  the  same  mandible  possesses 
BÎz  teeth,  one  being  large  and  fiye  small.  The  premaxilla  bas  a  long, 
âeeply-grooyed,  flattened,  and  mnch  reonrved  tooth  near  the  anterior 
eztremity,  and  posterior  to  it  are  foor  small  teeth,  with  the  ordinary 
charaoters  of  Strepsodus  teeth.  The  jaw  I  preyîonsly  desoribed  exhi- 
bited  bat  one  aspect  dearly  ;  thèse  spécimens  now  before  me  expose 
the  onter  aspect  of  the  jaws,  and  they  exhibit  the  appearance  of  yery 
rongh  ahagreen,  being  coveréd  with  well-defined  tnberolea,  somewhat 
zesembling  thoae  of  Coccostens,  bnt  more  rongh  and  irreg<>^*  ^® 
teeth  of  Strepsodns  resemble  in  form  thoee  of  the  Deronian  fish 
Macropetalichthys.  I  haye  also  added  to  my  spécimens  of  Megalich- 
thys  a  mandible  of  M.  eoeeolepis,  a  new  spedes,  named  by  Mr.  J. 
Thompson  at  the  last  meeting  of  the  British  Association. 

The  spînea  of  Orthocanthns  and  of  Ctenacanthns  are  yery  rarely 
fonnd  in  the  Northamberland  coal  shale,  and  when  they  are  obtained 
ft  ia  naoally  in  a  yezy  fragmentary  aad  imperfect  condition.  I  haye 
dnzing  the  paat  two  yeara  obtained  but  two  Bi>ecimens  of  Orthocanthns 
and  foor  of  Ctenacanthns  ;  two  of  the  latter  are  merdy  broken  frag- 
menta, one  ia  a  complète  doraal  spine,  and  the  fonrth,  which  I  haye 
got  within  the  last  few  days,  is  a  perfect  and  moat  pecnliar  spine  of 
that  little  nnderstood  coal-measnre  fish.  The  iohthyodomlite  in  ques- 
tion is  resting  in  a  fine  leyel  slab  of  shale  ;  the  length  of  the  spine  is 
11  in.,  and  the  form  is  yery  pecnliar,  and  différent  from  any  that  I 
haye  preyiondy  seen  fignrad  or  described  in  Agasds's  Poissons 
Fossiles,  or  dsewhere.  It  is  difficnlt  withont  an  illustration  to 
deaeribe  the  preciae  form  of  the  spine  before  me,  bnt  I  shall 
endeayonr  to  do  so  as  dearly  as  possible.  The  spine  consists 
of  two  parts,  which  are  organically  nnited  at  the  root  and  apex; 
one  of  the  i)ortions  of  the  double  apine  is  nearly  straight  and 
approaohes  the  circnlar  form  ;  the  diameter  of  the  body  of  the  spine 
noar  the  base  is  1^  in.,  and  near  the  apex  it  is  |  in.,  and  terminâtes 
obliqndy  abmptly.  Exœpt  at  the  root  or  part  of  attachment  the 
spine  ia  coyered  with  longitudinal,  finely  denticnlated  ridges,  which 
eixtend  from  base  to  summit  in  nearly  parallel  Unes.  A  remarkable 
pecnliarity  which  charaoterizes  the  spine  is  its  possession  of  two  àlœ, 
or  wing-like  processes,  which  both  proceed  from  what  appears  to  be 
the  posterior  part  of  the  spine,  and  extend  from  end  to  end.  One  of 
the  wings  ia  organically  nnited  with  the  body  of  the  spine  from  the 
base  to  the  summit,  the  other  is  nnited  at  root  and  apex  only.  The 
wings  correspond  in  size  and  form,  and  are  coyered  on  the  onter  sides 
by  denticular  ridges  resembling  those  that  coyer  the  true  or  central 
spine  ;  the  length  of  each  wing  is  11  in.,  the  depth  at  the  centre  If  in., 
and  the  thickness  of  each  is  f  in.  This  pecnliar  conformation  of  the 
spine  appears  to  haye  been  for  the  attachment  and  infolding  of  the 
fin  in  a  manner  reaembling  the  infolding  of  the  body  of  a  fan.  The 
spine,  jndging  from  its  size,  was  probably  pectoral  in  position,  and  the 
fin  which  was  assodated  with  it  in  ail  probability  passed  tfbtween  the 
two  wings,  and  was  fixed  to  the  body  of  the  spine  between  the  spine 
and  the  wings,  thus  securing  by  one  contriyance  a  firm  base  of  attach- 
ment and  a  place  of  seourity  for  the  fin  when  it  was  folded  and  not 
in  use. 

Since  my  last  communication  on  iohnology  was  forwarded,  I  haye 
diacoyered  some  rare,  and  it  may  be  unique,  impressions  upon  the 
arenaoeous  shale  which  lies  in  contact  with  what  is  locally  termed 


"  post  "  in  onr  true  coal-measurea.  The  dab  of  arenaoeoua  ahale  upon 
which  the  impreadona  haye  been  produoed  ia  of  yezy  irregular  outéie, 
and  ia  ll^in.  long  by  11  in.  broad.  The  impreadona  upon  it  yary 
much  in  aize,  the  largeat  aingle  impreadona  being  ^in.  in  diameter 
and  the  amalleat  ^in.  The  deptha  of  the  indentattona  yary  from 
^in.  to  a  merely  yldble  depresdon.  The  surface  of  the  slab  is 
ridged  by  four  deyations  resembling  smooth  ripple  ridges  and 
there  are  four  shallow  intenrening  depresdons.  The  impresdonB 
for  the  most  part  cross  tiie  dab  in  irregrular  longitudinal  iLnes,  oor- 
responding  generally  with  the  directions  of  the  ripples.  A  few  im- 
pressions pass  with  a  slight  obliquity  aoross  the  ripple-marks.  The 
deep  depresdons  are  mostly  on  the  ridges  and  the  more  shallow 
depresdons  are  in  the  f  urrows. 

Ai  ter  a  careful  examination  of  the  speoimen  I  am  of  opinion  that 
the  impressions  are  produoed  partly  by  rain  or  bail  aad  partly  by 
traoks  of  animais,  whether  reptiles  or  mammalia.  I  am  not  prepared 
to  détermine,  but  oertainly  not  by  birda,  aa  none  of  the  impreadona 
preaent  the  dighteat  omitÛc  oharaoteriatio. 

The  really  wdl-defined  f oot-marka  are  three  in  number,  the  moder- 
atdy  wdl-defined  foot-traoka  number  four,  the  ill-defined  foot-marka 
are  about  eight  in  number,  and  the  total  number  of  impreaaiona  upon 
the  alab  (reokoning  the  four  toea  and  hed  which  form  one  f oot-print 
aa  fiye)  are  135,  of  whioh  number  20  are  amall  and  faint.  The  well- 
defined  foot-marka  indioate  a  hed  and  four  toes.  Some  of  the  foot- 
prints  bear  a  slight  resemblance  to  those  of  Sanropus  whioh  waa 
diacoyered  at  the  baae  of  the  Pottayille  coal-meaauree,  Philaddphia, 
by  Mr.  laaao  Lea  ;  aome,  and  thoae  are  probably  rain  or  haîl-marka» 
reaemble  the  représentations  of  Protiehnites  7'notattis  whioh  are  aup- 
poaed  to  haye  been  produoed  by  oruataoeana  of  the  Gambrian  epooh  ; 
and  othera  are  unÛke  anythLoig  I  haye  aeen  either  iUuatrated  or 
deaczibed,  the  chief  charaoteriatic  being  a  weU-marked  hed  and  four 
wdl-marked  toea. 

I  .do  not  know  anything  with  which  I  oan  compare  aome  of  the  f  oot» 
printa  to  which  I  am  referring,  and  in  the  abaence  of  illnatrationa  I 
cannot  do  botter  than  offer  a  cordial  inyitation  to  inapect  them  to 
any  ichnologist  or  palsaontologist  who  desires  to  make  f  urther  aoquaint- 
ance  with  thèse  interesting  memoriala  of  the  life  and  meteorologioal 
hiatoriea  of  a  long  paat  era. 

"Poat,"  or  aandatone,  zeata  upon  the  aandy  ahale  on  whioh  the 
footprinta  are  impreaaed,  and,  so  friable  ia  the  aandatone,  that  in  many 
instances  it  bas  snapped  off  leyel  with  the  snrfacea  of  the  impreaaiona, 
and  the  aandatone  remaina  in  the  depreadona.  The  compact  sand 
which  fills  some  of  the  impressions,  is  of  a  white-grey  cdour  ;  the 
partides  of  which  it  consists  are  yery  minute,  and  mixed  with  thèse 
are  seyeral  glittering  fragments  of  mica.  It  doady  resembles  the 
fine  sand  that  is  blown  about  upon  our  sea-beaohes  dnring  a  diy 
wind  storm. 

It  ia  extremdy  probable  that  the  "  post,"  which  rested  npon  our 
foot-impressed  and  rain-indented  saady  shale,  was  carried  to  its  desti- 
nation by  a  strong  wind,  and  this  hypotheeis  is  the  more  probable,  aa 
the  entire  surfaoe  of  the  shale  is  coyered  by  small  pittings,  auch  as 
would  be  made  by  the  larger  partidea  of  aand  falling  or  reating  npon 
a  moiat  semi-mnddy  surface. 

The  foot  and  rain  impresdons  haye  been  made  prier  to  the  fall  of 
the  sand  shower,  aa  the  indentationa  of  the  larger  partidea  of  aand 
coyer  the  foot  and  rain  impreadona  in  the  aame  manner  aa  they  ooyer 
the  gênerai  surface  of  the  alab. 

While  examining  the  cabinet  of  a  local  palsontologiat  a  few  daya 
ago,  I  obaeryed,  among  many  raritiea  and  yalnable  apeoimena  a  yezy 
beantiful  portion  of  a  jaw  of  the  new  reptile  Amphisawnis  amhlyodus, 
The  fragment  containa  ûr§  teeth,  and  haa  ail  the  charaoteriatic  pecu- 
liaritiea  of  the  spécimen  from  which  the  reptile  deriyed  its  name.  This 
ia  the  third  jawof  Amblyodua  with  which  I  am  aoquainted,  one  haying 
been  obtained  in  Staffbrdahire  and  two  in  Northnmberland. 

In  the  aame  cabinet  I  aaw  aeyeral  apedmena  of  Ctenodua,  whioh 
may  be  daaaified  under  the  apecific  name  of  tuberculatus  ;  bnt 
althongh  dassified  as  iubereulaius  the  spedes  should  at  least  be  sepa- 
rated  into  seyeral  yarieties.  XJndoubted  spedmens  of  C.  tuberevlaUts 
haye  come  under  my  obsenration  with  15, 13, 12,  10,  and  9  ridges  ;  in 
some  of  the  spécimens  the  ridges  radiate,  in  others  they  cross  the 
teeth  at  right  angles  to  their  major  axes,  and  in  others  they  cross 
obliqndy  in  one  direction.  One  instmctiye.  group  in  the  cabinet 
referred  to  consists  of  two  upper,  large,  oonoaye  teeth  of  C  tubercu- 
latus  laid  symmetrioally  on  each  dde  of  a  médian  Une;  they  ara 
attaohed  together  by  a  thin  fiât  plate  of  bone— which,  in  their  case, 
waa  unqueationably  the  original  aurfaoe  of  attachment  for  the  teeth— 
they  therefore  differ  from  other  well-expoaed  upper  teeth  of  C,  tyhêr» 
culatiLS,  and  tend  to  anpport  the  inference  that,  dthough  Dipterus  of 
MiUer  had  but  four  teeth,  or  ridged  bony  dentioulaT  plates,  some  of 
the  Ctenodi  probably  had  a  larger  number.  The  cabinet  containing 
thèse  excellent  spécimens  is  the  property  of  a  working  miner  who,  for 
seyeral  years,  bas  deyoted  bis  leisnre  hours  to  searohing  for  foadls, 
dasaifying  them,  and  preparing  them  for  microsoopiod  examination, 

I  am,  Sir,  yonra  obediently, 

Neiceastle-^yn-Tyriet  Mardi  29.  T.  P.  Barkas,  r.O.S. 
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Secrétariat  of  Booietiet  will  oblige  os  by  regnlârlj  forwftrding  "AbetracU  of 
Proœedingt;  "  and  tbej  woald  do  mach  to  enbanee  tbe  int^eit  and  tacoees 
of  their  meetinf^a  if  thej  woald  enable  os  to  pobliab  in  anticipation  "notices 
of  papers  to  be  read.*'  _^__^ 

EOYAL  SOCIETY. 

The  foUowing  is  the  oonolnsion  of  Dr.  Davies's  paper  coniinued  from 
laet  weeVs  Scientivic  Opinion,  p.  351  : — 

Betuming  from  this  digression  to  tho  immédiate  subject  of  this 
paper,  we  hâve  to  oonsider  the  cause  of  the  différences  in  tiie  areas  of 
the  fonr  principal  orifices  of  the  heart. 

The  right  and  left  sides  of  that  organ  are,  to  ail  intente  and 
pnrposes,  two  distinct  and  perfect  hearts,  discharging  individoally 
their  own  proper  fnnctions,  bat  assooiated  in  one  common  interest  by 
certain  bi^ids  of  mnscnlar  fibres  and  intercommanicating  nerre- 
ganglia^  Now,  if  thèse  two  hearts  had  ezactly  eqnal  tasks  to  perform 
and  were  simply  designed  to  propel  the  contents  of  their  Tentridea  to 
eqnal  distances  and  with  eqnal  Telooities,  if ,  in  a  word,  they  had  been 
intended  to  overcome' eqnal  obstacles  in  the  pnlmonic  and  systemic 
circulations  respectiyely,  their  walls  woald  hâve  nndoabtedly  been  con- 
stractod  of  eqaal  thickness,  and  the  corresponding  orifices  of  the  two 
sides  wonld  hâve  been  of  eqaal  areas,  the  tricuspid  being  eqnal  to  the 
mitral,  and  the  pnlmonic  to  the  aortic  apertnre.  Bat  as  the  left 
yentriole  has  to  propel  the  blood  to  far  greater  distances,  and  to 
overcome  obstacles  mach  greater  than  those  fonnd  in  the  pulmonic 
circalation,  the  velocity  and  force  of  the  stream  sent  from  the  left 
mast  be  evidently  greater  than  the  velocity  and  force  of  the  blood 
thrown  ont  by  the  right  ventricle.  To  secnre  this  resnlt,  I  need 
scaroely  say  that  the  left  is  rendered  considerably  thicker  and 
stronger  than  the  right  ventricle  by  the  greater  development  of  its 
walls  ;  but  hère  we  mast  bear  in  mind  the  cardinal  fact  (the  key  to 
the  entire  question)  that,  whatever  be  the  velocity  and  force  of  the 
streams  issuing  from  the  two  ventricles,  the  quantifies  of  blood 
ezpelled  by  the  synohronons  contraction  of  the  two  chambers  must 
be  exaotly  the  same,  or  else  accumulation  in  the  pulmonic  or  systemio 
Systems  will  ensue,  and  the  machine  be  brougbt  to  a  standstill. 

As,  therefore,  the  two  ventricles  contracting  with  uncqual  forces 
hâve  to  ezpel  equal  quantities  of  blood  in  equal  and  the  same  titne  to 
uneqtLoX  distances  and  to  overcome  unequal  résistances,  the  perfect 
synchronism  of  the  ventricular  contractions  oan  be  only  obtained  by 
an  exact  graduation  of  the  areas  of  the  orifices  of  the  aortic  and 
pulmonary  artery  to  the  musoolar  forces  respectively  impressed  upon 
the  contents  of  the  two  ventricles  in  systole,  and  consequently  to  tho 
velocities  of  the  streams  issuing  from  those  chambers.  The  area  of 
the  aortic  must  be  therefore  smaller  than  the  area  of  the  pulmonic, 
and  in  such  proportion  that  the  normal  average  contents  (say  three 
ounces)  of  the  left  ventricle  shall  occupy  exactly  the  same  time  in 
passing  through  the  aortic  as  is  required  by  the  three  ounces  of  the 
right  ventricle  in  passing  through  the  pulmonic  opening.  The  greater 
muscular  powor  of  the  left,  as  compared  with  that  of  the  right 
ventricle,  causes  a  corresponding  greater  velocity  and  force  of  the 
colnmn  of  blood  issuing  from  its  outlet,  while  the  smaller  area  of  the 
aortic,  as  compared  with  that  of  the  pulmonic  opening,  ezactly 
equalizes  the  times  occupied  by  the  contractions  of  the  two 
chambers.  Without  such  an  arrangement  in  the  comparative  areas 
of  tho  two  outlets,  it  is  dear  that  the  stronger  left  would  completely 
empty  itself  before  the  right  ventricle  had  accomplished  the  same 
function,  and  the  synchronizing  action  of  the  two  hearts  would  be 
thus  rendered  impossible.  Equal  quantities  of  blood  are,  however, 
in  the  way  described,  made  to  pass  ezactly  synchronously  through  the 
aortic  and  pulmonic  openings,  but  with,  of  course,  unequal  velocities, 
the  blood  partiales  which  traverse  the  narrow  aortic  travelling  with 
greater  speed  than  those  which  pass  through  the  larger  pulmonic 
orifice.  Mathematically  expressed,  the  velocities  of  the  streams 
through  the  orifices  are  inversely  as  the  areas  of  those  orifices,  or 

velocity  through  aortic  opening       area  of  pnlmonic  opening 


velocity  through  pulmonic  opening        area  of  aortic  opening 

And  if  we  assume  the  mean  measurements  of  the  orifices  found  in 
the  former  part  of  this  paper  to  be  correct, 

the  velocity  through  )       1    sq.  in.        ,    . .    *,         ».      i 

-r: -. {  «ne  -  -.—  X  velocity  through  pulmomc  opening 

aortic  opemng       )      *7o  sq.  m. 

«l'Stimes  the  velocity  through  pulmonic  opening, 

»  1^  timesthe  velocity  through  pulmonic  opening, 

or,  in  other  words,  the  velocities  of  the  currents  through  the  aortic 

and  pulmonic  orifices  are  in  the  ratio  of  4  to  3. 

The  arg^uments  which  I  hâve  advanced  respecting  the  aortic  and 
pulmonic  will  be  equally  applicable  to  the  tricuspid  and  mitral  open- 
ings; foi>— 

Ist.  The  two  ventricles  are  exactly  synchronous  in  their  diastole, 


receiving  their  respective  charges  of  blood  from  the  auricles  in  ezactly 
equal  and  the  same  times. 

2nd.  Equal  volumes  of  blood  enter  the  two  ventricles  during  their 
diastole,  or  else  accumulation  and  stagnation  would  ensue  :  I  am  speak- 
ing  bore  of  healthy  ventricles. 

3rd.  The  ventricles  are  of  equal  oapaoities  ;  but 

4th.  As  the  currents  which  traverse  the  tricuspid  and  mitral  orifices 
are  of  unequal  velocities,  the  areas  of  those  openings  must  be  of  such 
magnitudes  that  equal  volumes  of  blood  must  pass  through  them  in 
exaotly  equal  and  the  same  times.  The  tricuspid  having  a  slower  velo- 
city than  the  mitral  current,  will  neœssitate  the  area  of  the  tricuspid 
being  proportionally  larger  than  the  area  of  the  mitral  orifice.  In  a 
Word,  the  synchronous  dilatation  of  chambers  admitting  equal  volumes 
of  blood  must  entail  such  a  relation  of  area  between  the  two  inlets  that 

the  velocity  through  tricuspid      area  of  mitral 

the  velocity  through  mitral       area  of  tricuspid* 

And  if  we  assume  the  measurements  previously  fonnd  to  be  correct, 

1*25 
the  velocity  through  tricuspid  «=^7=3- velocity  through  mitral, 

B  f  velocity  through  mitral, 

t.  e.,  the  velocities  of  the  currents  of  the  blood  in  diastole  through  the 
tricuspid  and  mitral  orifices  are  in  the  ratio  of  5  to  7. 

It  may  be  fairly  asked  what  proofs  eau  be  given  that  the  velocities 
of  the  currents  of  blood  which  traverse  the  tricuspid  and  mitral  ori- 
fices are  unequal,  and  that  the  mitral  in-coming  stream  x>088e88es  a 
stronger  ventricular  dilating  power  than  the  current  which  enters  the 
tricuspid  to  expand  and  fiU  the  right  ventricle.  I  shall  refer  to  this 
point  shortly  ;  but,  whatever  may  be  the  value  of  the  reasons  that  will  be 
adduced  in  support  of  the  above  view,  there  can  be  no  doubt,  in  fact, 
that  the  two  orifices  in  healthy  hearts  always  differ  in  size,  and  the 
synchronous  expansion  of  ventricles  with  unequal  inlets  mast  inevita- 
bly  lead  to  this  resuit — that  the  larger  must  admit  a  current  of  corre- 
spondingly  smaller  velocity  than  that  which  traverses  the  smaller  open- 
ing ;  or,  mathematically  expressed,  the  velocities  of  thein-coming  tricuspid 
and  mitral  streams  must  be  inversely  as  the  areas  of  the  orifices. 

From  the  data  at  which  we  hâve  arrived,  and  estimating  the  mean 
amount  of  the  ventricular  contents  at  three  oances  (or  five  cabxc 
inches,  nearly),  although  it  must  be  confessed  that  this  is  an  unœrtain 
estimate,  we  may  readily  calculate  the  average  velocities  of  the  car- 
rente  which  traverse  the  four  orifices.  We  shall  oonsider  the  puise  to 
beat  at  the  rate  of  70  per  minute,  and  the  points  of  ventricular  con- 
traction and  dilatation  to  be  in  the  ratio  of  1  to  2,  i.  e,  the  ventricalar 
contraction  occupying  one-third  of  the  time  between  two  puises  ;  t.  c, 

-iof^'-^'. 

1.  Aortic  Orifice, 

Velocity  through  aori^ic  orifice  «I^ï.""«  eTpeUeà  in  ^y 

area  of  aortic  oritice 


5  cub.  inches 


^nh' 


'75  sq.  inches 
s=6'6  inches  in  ^-f^' 
«23*1  inches  in  1" 
»6-6x  210  inches  in  r 
B=1386  inches  per  minute. 

2.  Pulmonic  Orifice, 

Velocity  through  pulmonic  orifice  «f  velocity  through  aortic  opening 

b17'3  inches  per  second 
s:  f  (1*3)  mile  per  hour 
s=  -97  mile  per  hour 
B 1  mile  per  hour,  nearly. 

3.  Tricuspid  Orifice. 

,  Velocity  through  tricuspid = f  ^"^' '°f'  in  }  of  VW' 

1-75  sq.  in. 

«.^închin^y' 

=  i||inchinr 
B  5  inches  per  seoond. 
s  300  inches  per  minute 
•  =  ^  yards  per  minute. 

4.  Mitral  Orifice. 

Velocity  through  mitral  »{  velocity  through  tricuspid 

a  7  inches  per  second 
«^  of  500  yards  per  hour. 

The  mean  velocities  of  the  currents  of  blood  traversing  a  healthj 
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heart  with  the  dimennonB  of  the  aveaa  as  given  «bore,  an  as  fol- 
lowfl  : — 

yardf.     inoli. 

Aoriio       «=  2310  »  1*3  per  hour 
Fiilmonio  «  1725  »  1  nearly 
Uitnl       »    700»  «4 
Trioaspid  »    500  »    *28 

In  Bnoh  a  heart  wo  see,  therefore,  that  the  blood  entera  the  trionspid 
onfioe  at  the  rate  of  nearty  ^  mile  per  honr,  and  learea  it  throagh  the 
aortic  orifice  at  the  rate  of  nearly  1^  mile  per  hour  ;  and  tluit  the 
velooity,  therefore,  of  the  tricnspid  in-ooming  oorrent  la  only  one-fifth 
of  the  velooity  of  the  stream  which  passes  throngh  the  aortio  orifice. 

Withoat  entering  inte  arithmetioal  détails,  aach  a  resnlt  as  the 
above  is  easilj  arrived  at  when  we  bear  in  mind  the  faote  that  the 
same  qnantity  of  blood  passes  throngh  the  two  openings,  bat  that 
whUe  the  tricnspid  is,  aooording  to  Dr.  Peacook,  2^,  and  aooording  te 
Dr.  Beid  nearly  three  timea  larger  than  the  aortio  orifioe,  the  flow  of 
the  three  onnces  throagh  the  former  oooapies  nearly  twioe  the  time 
reqnired  by  the  passage  of  the  same  qaantity  of  blood  throagh  the 
latter  opening.  The  tricnspid  is  nearly  three  times  larger  than  the 
aortio  apertnro,  and  is  open  for  the  transmission  of  the  same  yolnme 
of  blood  more  than  donble  the  length  of  Urne  oconpied  by  the  latter 
opening.  Henoe  the  comparatire  slowness  of  the  in-ooming  tricnspid 
carrent. 

Thèse  spéculations  npon  the  absolute  and  relative  Telooities  of  the 
cnrrente  of  blood  throngh  the  heart  are  not  withont  praotical  value, 
inasmach  as  they  hâve  a  direct  bearing  npon  the  question  of  the 
amount  of  pressure  exerted  by  that  fluid  in  eooh  chamber  of  the  organ, 
and  are  links  in  the  chain  of  reasoning  respeoting  the  comparative 
areas  of  the  four  orifices.  The  first-recordei  expérimente  te  détermine 
this  pressure  were  made  by  Dr.  Stophen  Haie,  F.B.S.,  and  wore  pub- 
lished  by  him  in  his  Statical  Essays  in  1732.  Thus,  when  tubes  were 
fized  inte  tho  crural  artery  and  jugular  vein  of  différent  animais,  the 
heighte  te  which  the  blood  rose  were  found  to  be  as  foUows  : — 


Horse. 
Sheep. 
Dog    . 


Artery. 

Vein. 
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12 

77i 
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Thèse  expérimenta  were,  of  course,  rather  roughly  made  and  with- 
ont modem  applianoes  ;  but  they  serve  to  show  that  the  pressure  of 
the  blood  in  the  jugular  vein  is  only  one-ninth  to  one-fourteenth  of  the 
pressure  obaerved  in  the  arterial  side  of  the  circulation.  Valentin,  by 
meansof  the  hamadynamometer,  estimated  the  pressure  in  the  jugular 
vein  te  be  one-tenth  to  one-twelth  of  the  pressure  inthocarotid  artery, 
and  "  in  the  upper  part  of  the  inferlor  vena  cava  could  soarcely  detect 
the  existence  of  any  pressure,  nearly  tho  whole  force  from  the  heart 
having  been  apparently  consnmed  during  the  passage  of  the  blood 
throngh  the  capÛlaries''  (Kirkea  and  Paget). 

It  is  thus  suffioiently  clear,  experimentally,  that  the  velocity  and 
momentum  of  the  blood  which  entera  the  right  anricle  and  finds  ita 
way  inte  the  right  ventriole  must  be  very  small  in  oomparison  with 
tho  rapidity  and  momentum  of  the  current  iasuing  from  the  left 
ventricle  ;  and  we  oan  therefore,  from  this  fact,  understand  that  the 
tricnspid  is  constructed  of  much  greater  area  than  the  aortio  opening, 
in  order  that  its  much  larger  orifice  may  oompensate  for  the  com- 
paratively  sluggiah  stream  which  it  bas  to  transmit.  It  is  évident 
onough  why  the  blood  which  has  roturned  to  the  right  heart  poasesses 
8o  small  an  amount  of  velocity  and  momentum.  In  ite  passage 
throngh  the  syatemic  circulation  it  has  encountered  and  overcome 
an  amount  of  obstruction  which,  by  the  time  it  haa  arrived  in  the 
TÎght  anricle,  haa  doprived  it  of  the  greater  portion  of  the  velocity 
and  momentum  which  it  had  derived  from  the  contractile  energy  of 
the  left  ventriole,  aasisted,  aa  that  power  has  been,  by  the  muacular 
presaure  on  the  veins  of  the  body.  The  columns  of  blood  from  the 
aaperior  and  inferior  venœ  cavœ  enter  tho  anricle,  therefore,  slowly, 
and  with  small  force,  but  with  an  amount  of  velocity  and  momentum 
exaotly  adapted  to  and  sufficient  for  tho  expansion  of  the  right  ven- 
triole. It  cannot  be  for  one  moment  mainteined  that  the  right  is 
-weaker  than  the  left  heart  in  proportion  to  the  work  to  be  doue  by 
the  respective  sides,  for  each  organ  is  exactly  adapted  to  the  task 
vrhioh  it  has  to  porform,  and  the  perfection  of  the  meohanism  is  as 
xnanifest  in  one  as  in  the  other  side  of  the  heart.  The  right  side  is 
undonbtedly  exposed  to  sudden  and  great  variations  in  the  amount  of 
blood-pressure  to  whioh  it  is  from  time  to  time  subjeoted  ;  but  there 
can  be  no  reason  for  believing  that  provision  has  not  been  made  for 
anoh  variations  loithin  due  limits.  In  fact,  daily  expérience  shows  os 
liow  the  right  side  will  maintain  its  vigour  nnimpaired,  although 
severely  and  often  tried  by  the  altérations  in  the  blood-pressure  re- 
snltixig  from  rapid  walking,  ranning,  puUing  at  the  oar,  and  the  nsual 
athletic  exercises.  The  slowness  of  the  current  whioh  retums  te  the 
right  aide,  the  large  area  of  the  tricnspid  orifice,  and  the  oom- 
paratively  long  period  of  time  during  which  the  ventride  ia  open  to 
reçoive  ite  contenta,  evidently  confirma  the  view  that  the  right  ven- 
triole offers  but  littlo  résistance  to  the  in-coming  onrrenti  and  that  a  ( 


atream  of  amall  velooity  and  momentum  is  amply  soffieient  to  fill  and 
complète  the  expansion  of  that  ohamber.  The  force  which  is  exerted 
by  the  oontraotion  of  the  anricle  is  small,  and  in  opération  for  a  short 
period  of  time  (^  te  i|^  of  a  minute),  and  is  chiefly  of  use,  I  believe,  in 
oompleting  the  olosnre  of  the  tricnspid  valve  in  the  maaner  described 
by  Banmg&rtner,  yalentin,''and  Halford.  It  must  be  also  borne  in 
mind  that  the  partioles  of  the  blood-stream  which,  hâve  entered  the 
tricnspid  orifice  in  a  direction  nearly  at  right  angles  te  the  axis  of 
the  pnlmonary  artexy  must,  when  the  ventricle  has  become  filled,  change 
their  direction  of  motion  te  find  their  way  in  systele  ont  of  the 
ventricle.  At  the  end,  therefore,  of  the  diastele  I  imagine  that  the 
whole  of  the  contente  of  the  ventricle  is  at  rest  (momenterily,  but  not 
less  really  so),  and  ready  to  take  np  a  new  movement  in  a  course 
nearly  at  right  angles  to  ite  Une  of  entrance  from  the  anricle.  If  this 
view,  whioh  has  escaped  the  attention  of  physiolog^te,  be  ooneot,  we 
observe  an  additional  reason  for  the  blood  whioh  enters  the  ventriole 
possessing  an  amount  of  velooity  and  momentum  just  sufficient,  and 
no  more,  te  complète  the  dilatetion  of  the  ohamber,  and  having  per- 
formed  ite  task,  te  assume  for  a  moment  an  attitude  of  repose  bef ore 
the  contraction  of  the  ventricle  aenda  it  forth  in  a  différent  direction. 
AU  force  iu  the  human  body  ia  economized,  the  means  ia  atriotly 
adapted  te  the  end,  the  left  ventricle  puta  fopth  power  sufficient  to 
oarry  the  blood  throngh  the  systemic  capiUaries  te  the  right  side  of 
the  heart,  the  blood  onters  the  right  anricle  with  an  amount  of  pressure 
sufficient,  with  the  aid  of  the  anricular  oontraotion,  to  fill  the  ventriole  ; 
and  should  any  exœss  of  momentum  exist,  it  is  probably  annihilated 
by  the  in-coming  current  meeting  the  dense  interlaoement  of  the  fibres 
of  the  oolomnie  oameœ  whioh  form  such  prominent  parts  of  the  in- 
terior  of  both  ventrioles.  It  is  interesting  te  observe  that  this  inter- 
laoement is  most  dense  near  the  apex,  where  the  in-ooming  current 
impinges  with  greatest  force,  and  where  the  exoeas  of  momentum  of 
the  blood  oan  be  eaaier  annihilated  before  it  changes  its  direction  of 
motion  to  escape  in  systole  from  the  ohamber.  The  remarks  whioh 
belong  to  the  right  are  equaUy  appUoable  to  the  left  ventricle,  and 
lead  to  the  conclusion  that  the  current  entering  throagh  the  mitral 
orifice,  as  soon  as  the  chamber  is  filled,  loses  ite  mobiUty  for  a  moment 
before  the  contractile  force  of  the  ventriole  launches  it  forth  in  a 
tetelly  différent  direction  throngh  the  aortic  opening  into  the  systemic 
circulation. 

I  wiU  now  retum  to  the  stetement  whioh  I  had  left  nnproved,  that 
the  velooities  of  the  synchronous  trionspid  and  mitral  cnrrente  are  nn- 
equal,  and  that  the  latter  posseaaea  a  atronger  ventride-dilating 
power  than  the  former. 

The  argument  to  eatebliah  thia  point  is  vexy  brief . 

The  two  ventrioles  being  of  nnequal  thickness  and  containing  con- 
sequently  unequal  quantities  and  weighte  of  muscular  fibre,  wiU 
necessarily  require  cnrrente  of  blood  of  unequal  momenta  to  over- 
come their  respective  vu  inertia,  fiU  their  chambers,  and  complète 
their  dilatetion  in  exactly  eqnal  and  the  same  times.    That  is, 

the  momentom  of  the  mitral  is  greater  than  the  momentum  of  the 
trionspid  current  ; 

or,  in  other  words, 

the  volume  of  the  mitral  oolumn  mnltipUed  by  ite  velocity  is  greater 
than  the  volume  of  the  tricnspid  oolumn  maltiplied  by  ite 
velooity  ; 

but  the  volume  of  each  carrent  ia  the  same  ;  hence,  eliminating  volume 
from  each  side  of  the  above,  it  is  évident  that 

the  velocity  of  the  mitral  is  greater  than  the  velooity  of  the  trions- 
pid current, — ^the  conclusion  which  was  to  be  demonstrated. 

In  oonolnding  this  paper,  I  wonld  very  briefly  reoapitnlate  the  con- 
clusions at  whioh  I  bave  arrived.  I  havo  proved,  from  the  measnre- 
mente  of  the  orifices  made  by  Drs.  Peaoook  and  Beid,  that  the  areas 
of  the  openings  in  man  are  subjeot  to  a  constant  law,  snmmarily 
exproised  thns  : — 

z   ? 

M""  A' 

And  the  same  resuit  I  hâve  also  obtained  from  my  own  measore- 
mente  of  the  healthy  heart.  Fnrthermore,  I  hâve  proved,  from  my 
own  measuremente,  that  the  same  law  probably  régulâtes  the  areas 
of  the  orifices  in  animais  generaUy  ;  and  I  hâve  cited  several  examples 
in  corroboration  of  the  stetement.  From  the  exiatenoe  of  this  law, 
it  is  clear  that  if  the  areas  of  any  three  healthy  orifices  be  known, 
the  area  of  the  fonrth  oan  be  determined  by  oalcnlation. 

I  hâve  then  drawn  attention  to  the  ourioas  and  important  faot 
whioh  appears  to  be  almost  gênerai  in  animais,  that 

T 

-_L=1*3  to  1*4,  nearly; 

Jtt 


and 


-1-.  1-3  to  1-4,  nearlr» 


conseqaently  that  the  dimensions  of  tho  openings  of  one  tiido  of  the 
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hMtft  bt&Dg  giT«D,  the  maa  of  the  oarnspondinfir  orifloea  on  thê  otlltt 
aida  of  the  organ  may  be  obtained  by  arithmetioal  pToooM. 

Haying  ahown  from  meaaiuementa  tb«t  the  orifioea  aiTSiifed  in  tlie 
order  of  their  magnitude  are  aa  foUowB, 

1.  Trionapid, 

2.  Mitral, 

8.  Polmonio, 
4.  Aortio. 

I  haye  aonght  to  détermine  the  reaaona  for  thia  arraDgementi  to 
whioh,  howerer,  I  ahall  not  again  refer. 

I  propoae  on  aome  fatore  oooaaion  to  ihow  how  widely  thia  **  law  qf 
ihe  orifices**  whioh  I  hâve  diaooTered  la  applicable  to  the  heart- 
diaeaaed  atate,  and  how  it  aerrea  to  ezplain  many  important  and 
intereating  pointa  relative  to  the  organ.  I  ahall  oonolnde  with  oiting 
a  few  inatanoee  of  diaeaae  in  whioh  its  application  throwa  aome  light 
on  the  eifeota  of  pnlmonary  diaeaae  npon  the  araaa  of  the  orifioea. 

1.  Phthisis  (Dr.  Feaoook). 

Oinmmfarenoa.  Ares. 

Trionapid  51  Unes.  207  aqnare  Unee 

Polmonio   39  121 

Mitral    18  183 

Aortic    36  103 

M      183 

A  "  108  "^ 
Diflinrenoe  of  the  ratioa  ->  *04 

2.  Phthisis  (Dr.  Peaoock). 

OJrcmDfereoee.  Are*. 

Trionapid  43  linea.  147  acioara  Unea 

Polmonio   29  67 

Mitral    37  109 

Aortio    26  54 

M  "109"^*^^ 
P        67 
Â"-54"^ 

Differanoe  of  the  ratioa  »  '10 

3.  Bronchitis  (Dr.  Peacook). 

Oiroomfirenoe.  Ares. 

Trionapid  60  linea.  286  square  linea 

Pulmonio  46  19307 

Mitral    54  2321 

Aortie    26  10318 

M     2321 

A     10318  

Différence  of  the  ratioa  «  '635 

In  theae  two  caaea  the  orifioea  evidently  oloaely  ezhibit  the  nanal 
normal  relation  to  each  other  ;  and  aa  the  blood  in  phthiaia  emanatea 
and  diminiahea  in  qnantity  like  the  other  parts  of  the  body,  we  shonld 
not  ezpeot  in  a  pure  oaae  of  phthisis  an  amonnt  of  pnlmonary  obstruc- 
tion anffioient  to  prodnoe  marked  alterationa  in  the  areaa  of  the  openings. 

The  relation  is  olearly  abnormal. 

T  and  M  are  nearly  in  normal  relation  to  each  other,  but  P  isabnor- 
mally  large  in  relation  to  A.  This  heart  was  enlarged  (weighed  14 
ounces)  from  hypertrophy  and  dilatation  of  its  right  aide,  and  the  pol- 
monio orifice,  from  the  abnormal  increase  of  the  pressure  of  the  oorrent 
of  blood  sent  through  it  by  the  thiokened  right  Tentride,  became  oon- 
atdembly  dilated. 

4.  Brùttehitis  (Dr.  Daviea). 

Oiroumferenoe.  Area. 

Trionapid     5  in.  2        aq.  in. 

Pulmonio 8'5  '975 

Mitral 8*8  l'15 

Aortio  3*1  '79 

T^     2 

M  "115"'^'^* 

1«JI5^1'24 
A       -79     

Différence  of  the  ratios  «  '50 

The  trionapid  ia  endently  abnormally  large  in  relation  to  the  mitral 
orifice. 


If  we  anppoae  the  other  three  orifioea  to  be  nearly  normal  (and  it  ia 
évident  that  the  pnlmonic  and  aortio  bear  their  normal  relation  to  one 
another),  we  can  calonlate  the  ezoeaa  of  dilatation  exhibited  by  the 
trionapid  openinff 

Z     Z. 

m'^a  ' 

'975 
:.  T-1'15  x:^-l'42  sq.  inch. 

Hence  the  trionapid  ia  *58  in.  in  ezoeaa  of  ita  normal  area,  or  more 
than  one-ihird  of  ita  proper  aiae  in  ezoeaa. 

5.  Bronchitis  (Peaoock). 

The  heart  in  thia  oaae  weighed  eleven  onnoea.  Aa  thia  doea  not 
mnch  ezceed  ita  naual  weigbt,  it  is  olear  that  the  pnlmonic  obatmotion 
waa  alight.  We  shonld  therefore  ezpeot  to  find  but  little  déviation 
from  the  "  law  of  the  orifices." 

Ciroamfbr«Eioe.  Ares. 

Trionapid    62  linea.  806  aq.  linea. 

Pnlmonic 45  161 

Mitral 54  232 

Aortio 39  121 

T      306 

M  "232"^'^^ 

Z-M«1'38 
A      121     

Différence  of  the  ratioa  »  '01 

Thia  reault  fnlly  beara  ont  the  inf erenoea  above  made. 
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Apbil  7th.— Prof.  WiUiamaon,  F.RS.,  in  the  chair.  The  foUowing 
gentlemen  were  eleoted  fellows  : — ^F.  Andrews,  jnn.,  W.  Martindale, 
A.  H.  Palmer.  Dr.  Divers  oonoluded  hia  paper  "  On  the  Combinations 
of  Carbonic  Add  with  Ammonia  and  Water." — ^Thia  elaborate  and 
very  eztenaive  memoir  doea  not  admit  of  any  abbreviation.  Beaden 
desiring  more  information  are  therefore  referred  to  the  JounuU  of  tht 
Chemical  Society^  which  will,  in  one  of  the  nezt  numbera,  ptd>lish 
Dr.  Divers' s  investigations. 

Dr.  Gladstone  oommnnioated  a  paper  "  On  the  Befraotion  Equiva- 
lents of  the  Aromatic  Hydrooarbons,  and  their  Derivatives." — In  a 
previona  paper  (read  before  the  sooiety  on  Maroh  3rd)  it  waa  shown 
that,  having  asoertained  the  refraction  équivalents  of  oarbon,  hydro- 
gen,  ozygen,  nitrogen,  and  chlorine,  the  refractlve  values  of  a  large 
number  of  compounds,  built  up  by  those  elementa,  may  be  oalonlated 
with  a  close  approzimation  to  the  truth.  In  the  présent  paper, 
Dr.  Gladstone  treats  with  the  ezœptions  to  that  rule.  Fhenylic  aoid, 
oil  of  bitter  almonds,  salioylic  acid,  methylic  salioylate,  methylic  ben- 
zoate,  ethylio  benzoate,  benzol,  toluol,  zylol,  cumol,  oymol,  carvol, 
eugenio  aoid,  pyridine,  chinoline,  aniline,  niixobenzol,  ohlorobensol, 
naphthalin,  and  many  others,  yet  give  by  ezperimeut  mnch  higher 
ref  ractive  values  than  by  oaloulation.  A  glanoe  at  the  names  of  thèse 
ezceptional  substances  will  show  that  thoy  consist  of  the  aromatic 
hydrooarbons,  with  the  bodies  derived  from,  or  related  to,  them.  The 
refraction  équivalents  of  the  hydrooarbons  themselves,  and  their 
chlorine  substitution  produots,  are  about  6'0  above  what  theozy  re- 
quires  ;  the  compounds  from  créosote  are  a  little  higher  etill.  The 
azotized  products,  and  those  oontaining  C, ,  are  veiy  nearly  8*0  above 
the  jcalculated  values,  and  hydride  of  cynnamyl  is  well  known  to  be 
among  the  most  refraotive  and  dispersive  of  bodies.  To  what  can  this 
inoreased  refraction  be  attributed  ?  Dr.  Gladstone  thought  first  that 
the  hydrogen  in  benzol  and  its  congénère  or  derivatives  might  hâve  a 
refraction  value  of  3'5,  as  in  the  hydraoids  of  the  halogène  ;  but  on 
investigating  chlorhydranil,  CgCl^O^H»,  where  the  greater  part  of 
the  hydrogen  is  replaoed  by  chlorine,  and  where  the  ezisting  hydrogen 
is  considered  not  to  belong  to  the  nucleus,  a  fraction  équivalent  of 
7*6,  that  is,  about  the  usual  amonnt  above  the  theoretioal  valoe,  was 
obtained.  Dr.  Gladstone  is  now  disposed  to  regard  the  nucleus, 
phenyl,  C^H^,  as  an  entity,  having  an  unezoeptionaîly  great  influence 
on  the  raye  of  light  ;  and  this  augmentation  of  refraotive  power  has 
its  analogy  to  that  change  in  the  refraction  value  which  certain 
elementa  (for  instance,  iron  and  phosphoms),  undergo  when  they  alter 
their  atomicity.  This  entity  is  not  destroyed  by  the  replacement  of 
its  hydrogen  by  chlorine,  nitrio  ozide,  ozygen,  or  sulphnr.  When, 
however,  this  nucleus  is  snbjeoted  to  such  chemical  ohange  as  to  bieak 
it  up,  the  resulting  produots  hâve  only  the  ordinary  effect  on  light. 

Taking  the  différence  of  the  figures  obtained  by  ezperimeut,  and  of 
those  by  oaloulation,  it  is  found  that  the  group  of  essential  oils  gi^e 
refraotive  values  of  about  2  higher  than  required  by  theory  ;  the  pfaenyl 
group  about  6  above  the  theory  ;  the  naphthalin  group  about  14  ;  and 
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the  antluBoen  grotxp  aboat  17  abore  the  oalonlated  fi^rores.  Now,  in 
fhese  groupé,  the  oarbon  increases  in  proportion  to  the  hydrogen,  and 
thns  it  becomes  probable  to  arrange  the  above  substances  into  certain 
séries,  whioh  Dr.  Gladstone  regards,  however,  as  merely  a  rongh 
sketch,  and  by  no  means  as  a  deoided  question.  He  hopes,  at  some 
future  time,  to  say  more  on  this  subjeot. 

Mr.  Hunter,  of  Queen's  Collège,  Belfast,  oommunicated  a  paper  *'  On 
Analysis  of  Deep-Sea  Water/'  a  sequel  to  a  note  read  before  the 
aociety  in  Deoember  last. 

Messrs.  Bolas  and  Groyes  read  a  note  **  On  the  CouTenient  Prépara- 
tion of  Bromo-piorin."  They  also  gave  preliminary  announoement  of 
the  disooTery  of  tetrabromide  of  oarbon. 

Profeesor  How  had  sent  a  memoir  **  On  an  Acid  Feed  Water  from 
the  Coal-field  at  Stellarton,  Nova  Sootia."  The  paper  is  chiefly  re- 
markable  by  giying  information  of  the  présence  of  free  oil  of  yitriol  in 
the  water  whioh  is  used  for  feeding  boUers. 


INSTITUTION  OF  CIVIL  ENGINEEES. 

Apbil  IdTH.— Charles  B.  Tignoles,  Esq.,  F.B.S.,  président,  in  the 
ohair. 

The  paper  read  was  '*  On  the  Haintenanoe  and  Benewal  of 
Bailway  BoUing  Stock,"  by  Mr.  B.  Prioe  Williams,  M.  Inst.  CE. 
— The  author  began  by  stating  that  the  expérience  now  possessed, 
extending  orer  nearly  forty  years,  enabled  the  arerage  life  of  eaoh 
indiridual  part  of  a  locomotiye  and  of  other  roUing  stock  to  be  accu- 
rately  asoertained.  Tables  were  submitted,  based  on  data  fumished 
by  seyeral  engineers,  showing  in  minute  détail  the  average  lires  and 
the  net  ooet  of  the  several  parts  of  an  engine  and  tender  of  récent 
construction,  and  thence  by  calonlation  the  mean  money  life  of  the 
whole  structure  was  determined.  It  was  shown  that  the  lives  of  the 
diiferent  parte  of  the  engine  varied  oonsiderably,  from  the  break- 
blocks  and  other  small  items,  which  required  to  be  renewed  every  six 
months,  to  the  sîde  frames,  plain  axles  and  other  parts  which  lasted 
thirty  years.  The  first  séries  of  extensive  renewals,  whioh  ocouned 
at  interrals  of  five  years,  consisted  chiefly  of  the  replacement  of  the 
brass  tubes,  and  amounted  dnring  the  period  of  longest  life,  or  thirty 
years,  to  JB97S.  The  renewals  of  the  orank  axles  followed  in  periods 
of  six  years,  and  cost,  dnring  the  whole  thirty  years,  j6256.  The 
great  bulk  of  the  renewals,  however,  took  place  at  interrals  of  seren 
and  ten  years,  and  induded  the  engine  tyres,  boiler,  fire-box,  and  other 
oostly  portions,  amounting  altogether  to  JB2,119  during  the  eame 
period.  The  whole  net  cost  of  the  renewals  in  thirty  years  amounted 
to  ^,890  equiralent  to  an  arerage  cost  of  £163  per  annum.  The 
total  net  ooet  beîng  Jll,788,  it  followed  that  the  mean  money  life  '  of 
an  engine  and  tender  of  this  type  was  10*97  years,  or,  praotioally,  11 
years.  If  the  number  of  miles  nm  were  taken  as  the  measure  of  life, 
and  if  20,000  miles  per  engine  per  annum  were  assumed  to  be  a  fair 
arerage  performance  in  steam,  it  followed  that  when  an  engine  had 
mn  820,000  miles,  an  amount  would  hare  been  spent  upon  it  in  re- 
pairs eqnal  to  its  first  cost. 


ETHNOLOGICAL  SOCIETY. 


Apbil  12th. — Prof.  Huxley,  F.B.S.,  président,  in  the  chair.  It  was 
annonnœd  that  Dr.  Bonaria  had  been  elected  a  member  of  the 
Society,  Dr.  Cari  Semper  an  honorary  foreign  member,  and  Lient. 
Olirer,  B.A.,  a  corresponding  member. — ^A  paper  by  Mr.  Hodder  M. 
Westropp  deecribed  rexy  fully  the  ancient  tribal  System  and  land 
tennre  in  Iroland  under  the  Brehon  laws,  and  gare  riae  to  a  spirited 
discussion,  which  was  sustained  by  Mr.  G.  Campbell,  Col.  Lane  Fox, 
the  président,  Dr.  Hyde  Clarke,  and  Mr.^  McLennan.  A  communica- 
tion was  then  read  "On  the  Danish  Elément  in  the  Popnlatfon  of 
Clereland,  Torkshire,"  by  the  Ber.  J.  C.  Atkinson. — ^The  author 
pointed  out  that  not  only  many  words  in  the  Clereland  dialect,  and  a 
Tery  large  proportion  of  personal  and  local  names  in  the  district  are 
of  Soandinarian  origin,  but  also  that  many  of  the  idioms  in  use  are 
markedly  Soandinarian.  He  also  songht  to  trace  an  old  Anglian 
élément  in  the  population. — ^2fr.  J6n  Hjaltalin  (an  Icelander),  Dr. 
Hyde  Clarke,  the  Ber.  Dr.  Nicholas,  and  Col.  Lane  Fox,  took 
part  in  the  disonseion  which  followed  the  reading  of  this  ralnable 
oommunioation. 


MANCHESTEB  UTEEABY  AND  PHILOSOPHICAL  SOCIETY. 

Obdinabt  MxBTnio,  Mabch  22ni>. — ^E.  W.  Binney,  F.RS.,  F.G.S., 
TÎoe-prendent,  in  the  ohair.  Mr.  James  Teale,  of  Springfield,  Sale, 
WBM  elected  an  ordinaxy  member  of  this  sooiety.  A  letter  from  Mr. 
H.  Wilde  was  read,  stating  that  sinoe  the  last  meeting  he  had  made 
a  few  expeiiments  "  On  the  Suspension  of  a  Bail  by  means  of  a  Jet  of 


^  ItwaaesplaiMdtlMtbT  thê  term  "meaa  aoney  life  "  wm  mea&t  that  p«riod 
durioc  which  a  tom  wonld  we  b«tn  tpent  upon  the  rfpairt  and  renewals  exaetly 
•qoal la  amoant  to  the  net  oott  of  an  engine. 


Water,"  and  had  found  that  the  behariour  of  the  bail  was  the  same 
in  racuo  as  it  is  in  air. 

Mr.  B.  Boutledge  stated  that  he  had  also  made  a  few  simple  experi- 
ments,  and  had  found  that  when  a  string  was  attached  to  the  bail  in 
suoh  a  manner  as  to  prerent  or  impede  its  rotation  about  a  horizontal 
axûi,  it  was  no  longer  continuously  sustained  by  the  jet.  Also  when 
tho  jet  (direoted  horisontally  to  aroid  the  interférence  of  the  falling 
drops)  was  brought  rery  near  to  the  light  bail  auspended  by  a  thread, 
the  bail  showed  no  tendenoy  to  more  towards  the  jet.  This  inralidates 
the  surmise  that  the  jet  is  aocompanied  by  a  pnrrent  of  air  which  tends 
to  carry  the  bail  into  the  jet. 

Professer  Osbome  Beynolds,  B.A.,  said  :  After  the  discussion 
which  followed  my  paper  on  this  subject  at  the  l^t  meeting  of  this 
Society,'  I  thought  it  would  be  well  to  substantiate  as  far  as  I  could 
the  truth  of  my  hypothesis  by  experiments  ;  and  the  foUowîng  is  a 
description  of  wbat  I  hare  done  in  thÎH  way.  Before  describing  the 
experiments  I  will  mention  the  immédiate  objecta  for  whioh  they  were 
sererally  undertaken.  First,  I  wished  to  show  that  the  air  was  not 
the  médium  by  whioh  the  water  acted  on  the  bail,  and  this  I  hare  done 
by  showing  that  the  jet  would  produce  no  effect  on  the  bail  unless 
actnally  touohing  it.  Secondly,  I  wished  to  show  that  tho  horizontal 
equilibrium  of  the  bail  was  due  to  its  rotation  ;  and  thirdly,  to  find  the 
limiting  positions  of  that  point  on  the  bail  in  whioh  it  might  be  struck 
and  remain  in  equilibrium,  and  moreorer  the  nature  of  the  equilibrium. 

The  apparatus  employed  in  thèse  experiments  consisted  of  a  wheel 
3  in.  in  diameter  and  ^  in.  broad  at  the  rim,  made  of  painted  wood, 
capable  of  tuming  rery  freely  about  its  axis,  and  suspended  by  two 
wires,  with  its  axis  horizontal,  so  that  it  could  swing  like  a  pendulum. 
A  rertioal  jet  of  water  was  so  arrangea  that  it  could  be  made  to  strike 
the  réel  at  any  point  from  below,  or  to  misa  it  altogether.  This  was 
done  by  bringing  the  jet  out  of  a  horizontal  pipe  whioh  would  slide 
backwards  and  forwards  in  the  same  direction  as  the  wheel  could 
swing.  This  pipe  was  fumished  with  a  cock,  so  that  the  foroe  of  tho 
jet  might  be  altered. 

In  experiment  No.  1,  the  pipe  from  which  the  jet  issues  was  pushed 
so  forward  that  the  jet  missed  the  réel  by  about  an  inoh,  and  the  jet 
was  tumed  on  to  rise  about  six  feet  abore  the  réel  ;  the  pipe  was  then 
brought  baok  until  the  water  passed  as  near  as  poasible  to  the  réel 
without  touohing  it — but  there  was  no  apparent  effect  produced  on  the 
réel.  The  tap  was  tumed  so  as  to  increase  and  then  diminish  the 
height  to  which  the  jet  rose — still,  without  any  effect. 

Experiment  No.  2  was  made  with  the  same  apparatus  as  No.  !• 
The  réel  was  then  ohanged  for  one  six  inches  in  diameter  and  the  same 
experiment  repeated. 

The  jet  was  plaoed  so  that  it  missed  the  réel  (when  hanging  freely) 
by  about  two  inches,  and  the  water  was  tumed  on  to  rise  about  six 
feet.  The  réel  was  tiien  pushed  forward  until  it  touched  the  jet  and 
then  let  go  ;  it  immediately  began  to  turn  about  its  axis,  but  left  tho 
jet  Bwinging  backwards  and  forwards,  touohing  the  jet  each  time, 
and  eaoh  time  gaining  in  speed  of  rotation.  This  went  on  for  sereral 
oscillations,  but  as  it  got  to  tnm  faster  it  appeared  to  stick  to  the  jet 
for  an  instant  before  letting  go,  and  haring  done  this  once  or  twioe, 
it  stuck  to  the  jet  altogether  and  remained  in  contact  with  it,  spinning 
rapidly.  The  experiment  was  then  repeated  with  the  jet  at  différent 
distances,  and  with  the  larger  wheel  :  the  resuit  was  the  same  in  ail 
cases.  I  found  it  possible,  howerer,  either  to  increase  or  to  diminish 
the  foroe  of  the  jet  enough  to  prerent  the  réel  from  remaining  in  con- 
tact with  it.    The  limite  were  about  2  and  8  f t. 

In  experiment  No.  3,  the  position  of  the  réel  when  free  was  oare- 
f nlly  marked,  so  that  the  least  altération  could  be  notioed,  and  the 
jet  was  plaoed  direotly  under  its  centre.  In  this  position  the  jet  did 
not  cause  the  réel  to  more  to  either  side  in  partioular,  but  to  oscillate 
baokwards  and  forwards.  The  jet  was  then  pushed  slowly  forwards, 
and  the  motion  of  the  bail  watohed.  At  first  it  mored  away  from  the 
jet  slightly,  and  remained  away  nutil  it  was  struck  about  60"  from  its 
lowest  point,  after  which  it  gradually  came  baok  to  its  initial  position, 
which  it  reached  when  struok  about  65°  from  its  lowest  point. 

The  forward  motion  of  the  jet  being  continued,  the  bail  began  to 
foUow  the  jet  ;  the  point  in  whioh  it  was  struok  moring  upwards  rery 
slowly.  When  the  réel  finally  fell  from  the  jet  and  came  baok  into 
its  initial  position,  the  jet  missed  it  by  about  2^  in. 

This  olearly  shows  that  the  position  of  equilibrium  is  about  25** 
from  the  middle  of  the  bail,  and  for  any  deriation  below  this  point 
the  equilibrium  is  muoh  more  nearly  neutral  than  for  any  deriation 
abore  it. 

During  the  experiment  the  force  of  the  jet  was  altered,  but  within 
moderato  limite  this  did  not  affeot  the  position  of  equilibrium. 

An  extraot  of  a  letter  dated  Maroh  21st,  1870,  from  Sir  W.  Thomson, 
D.C.L,,  F.B.S.,  hon.  member  of  the  sooiety,  to  the  président  was  read. 

Mr.  B.  D.  Darbishire,  F.G.S.,  exhibited  a  number  of  beautiful  spéci- 
mens of  electroplate  reproductions  of  some  of  the  Boman  plate  lately 
found  at  Hildesheim,  and  gare  a  summary  of  Mr.  Wioscler's  rery 
interesting  discussion  upon  this  find. 

"  On  the  Détermination  of  Fhoephorio  Acid,"  by  William  Carleton 


874 


SOIENTIFIO   OPINION. 


[Ipril  »,  1870. 


WiUiuns,  Stadent  in  the  Laboratory  of  Owen's  CoUege,  was  a  paper 
oommanicated  by  Professor  Bosooe,  Fh.D.,  F.B.S. 

Mr.  W.  L.  Diokinson  oomnmmcated  a  paper  oontaming  the  résulte 
of  oalonlationB  relative  to  the  three  oooaltations  of  the  plaaet  Satum 
by  the  Moon,  April  19,  Jaly  10,  and  September  30,  visible  in  England 
dnring  the  présent  year.  The  oalonlations  hâve  been  made  for  the 
Observatoxy  of  the  lato  Bobert  Worthinton,  Eeq.,  F.RA.S.,  Cmmpsall, 
near  Manchester,  Ut.  53*'30'50''y.,  lon.0i'8-5616>  W. 

A  paper  was  aUo  read,  by  Dr.  Thorpe  and  Mr.  £.  H.  Morton,  "  On 
the  Composition  of  the  Water  of  tiie  Irish  Sea." 


COEK  CUVIEEIAN  AND  ABCHiEOLOOICAL  SOCIETY. 

TuK  last  meeting  of  this  sooiety  for  the  session  1869-70  was  held  in 
the  library  of  the  Boyal  Cork  Institution  on  Wednesday  week, 
Biohard  B.  Brash,  Esq.,  M.Et.LA.,  président,  in  the  chair. 

"  Explorations  in  the  Shandon  Limestone  at  Dnngarran." — Prof. 
Harkness,  F.B.S.,  said,  with  the  exception  of  the  bones  of  the  Irish 
elk,  the  remains  of  Pleistocene  mammals  are  by  no  means  oommon  in 
Ireland.  Of  the  Mammoth  (Elephas  primogenius)  there  are  only  three 
instances  on  record  of  its  disoovery  in  that  oonnti^.  The  first  of  thèse 
was  in  1817,  when  the  teeth  and  bones  of  this  animal  were  met  at 
Maghera,  near  Beltnrbet,  in  the  oonnty  Cavan.  The  second  is  re- 
corded  in  Smith' s  Uistory  of  Waterford  (1746),  where  allasion  is  made 
to  an  éléphant' s  rib  discovered  at  Whiteohnroh,  near  Dnnganran  ;  and 
the  last  is  a  yalnable  discovery  of  the  occurrence  of  thèse  remains  in 
the  lime-qnarry  at  Shandon,  near  Dangarran,  by  Mr.  Brenan.  Hère 
other  extinct  mammal  remains  hâve  been  also  found  associated  with 
those  of  the  mammoth.  The  looality  near  Dongaryan  which  aifords 
thèse  remains  has  oeascd  to  be  worked  for  some  years,  and  of  late, 
oonseqnently,  nothing  has  been  obtained  f rom  the  spot.  Bemains  of 
extinct  mammals  are,  howcTcr,  by  no  means  nncommon  at  Shandon, 
as  will  be  seen  in  the  seqnel.  The  position  in  which  the  bones  of  the 
mammoth  hâve  been  found  hère  is  somewhat  unique.  The  workmen 
who  first  discovered  them  ail  bear  the  same  testimony,  that  they  were 
derived  from  the  solid  rock.  Although  this  is  to  some  extent  the  case, 
the  stateroent  is  calculated  to  mislead,  since  it  is  not  in  the  body  of 
the  rock  in  which  they  occur,  but  in  the  hard  breccia  of  a  compara- 
tively  récent  origin.  The  limestones  near  Shandon  are  very  cavemons, 
and  in  many  cases  the  roofs  of  ancient  caves  hâve  f allen  in  and  covered 
up  their  former  fioors.  It  is  a  breccia  deared  from  the  fallen  frag- 
ments of  ribs  which  formed  portions  of  an  equal  member  of  the  skele- 
ton,  besides  portions  of  the  leg  bones  of  the  reindeer.  Thèse  bones 
were  met  with  at  the  depth  of  about  4  in.  below  the  floor  of  a  small 
cave  imbedded  in  breccia  about  2  ft.  in  thickness,  and  resting  upon  a 
mass  of  stalagmite  about  18  in.  in  depth  ;  beneath  this  stalagmite  was 
another  cave,  which  was,  however,  so  blocked  up  with  large  masses  of 
rock  that  an  entrance  could  not  be  made  into  it.  The  investigation 
into  the  breccia,  which  was  Consolidated  by  the  infiltration  of  carbonate 
of  lime,  was  attended  with  great  difBculties,  the  cave  above  it  not 
being  more  than  about  2  f  t.  in  height  ;  the  hardness  of  the  breccia  was 
also  veiy  great,  and  consequentiy  our  labours  were  confined  to  an 
extremely  limited  area.  Had  it  been  otherwise  many  important  résulta 
besides  thèse  we  attained  might  hâve  been  arrived  at,  and  the  romains 
of  animais  new  to  the  Pleistocene  fauna  of  Ireland  would  probably 
hâve  been  discovered.  Prof.  Harkness  was  acoompanied  by  Dr.  Adams 
in  thèse  researches. 

Mr.  Bobert  Day,  jun.,  M.B.I.A.,  exhibited  and  gave  some  account  of 
an  ancient  Irish  stone  idol,  which  has  lately  passed  into  hls  collection 
Thèse  grotesque  figrnres  are  known  to  the  peasantry  as  "  Sheela* 
nagigs."  With  this  was  exhibited  a  veiy  small  and  perfeot  bronze 
oelt,  the  sides  of  which  projected  above  the  top,  and  so  formed  a 
depressed  upper  edge.  This  is  a  i>eculiarity  commonly  met  with  in 
Italian  objecte  of  a  like  kind,  but  is  of  extremely  rare  occurrence  in 
this  country.    It  was  found  near  Enniskillen. 

Dr.  B.  Caulfield  gave  a  description  of  the  cargo  of  a  Dutch  pirate, 
oommanded  by  Captain  Claes  Campane,  who  put  into  the  harbour  of 
Leimcon,  in  the  west  of  this  county,  on  December  10,  1624,  with  a 
view  of  submitting  himself  to  the  king's  mercy.  Clonskilty  is  stated 
to  be  twenty-four  miles  from  Cork,  and  the  fate  of  the  vessel  was  that 
she  went  down  in  the  bottom  of  Leimcon  in  three  or  four  fathoms  of 
water. 

Mr.  Hodder  M.  Westropp  exhibited  an  Irish  bronze  ecclesiastical  bell, 
and  a  portion  of  a  bronoe  crosier,  said  to  be  of  the  twelfth  century. 


ABMAGH  NATUBAL  HISTOBY  AND  PHILOSOPHICAL 

SOCIETY. 

Om  Thursday,  the  7th  inst.,  a  lecture  on  "  Sound  "  was  delivered  in 
the  Society's  House  by  Lewis  G.  Mills,  LL.B.,  before  a  large  and 
respectable  assembly.    The  chair  was  occupied  by  the  président,  the 
Bev.  Dr.  Butiedge,  Ex  F.T.C.D. 
The  lecturer  explained,  in  a  popnlar  style,  the  conditions  required 


for  the  production  of  Sound,  vis.  :  A  sonorous  body,  the  ■0Qiid-w»T6i, 
and  the  organ  of  hearing,  the  latter  he  illustrated  by  drawings  exeoated 
by  himself,  and  showing  on  a  large  scale  the  internai  anatomy  of  the 
human  car.  The  velocity  of  sound,  its  inteusity,  pitob,  reflection,  te* 
fraction,  and  the  interférence  of  sound-waves  were  ezpUined  and 
illustrated  ;  also  the  nature  of  overtones,  resoltant  tones,  b«ats,  dis- 
sonance ai^d  harmony,  &c. 

On  the  motion  of  A.  T.  Osboume,  Esq.,  seconded  by  J.  L  Biggi, 
Esq.,  M.D.,  the  thanks  of  the  meeting  were  conveyed  to  Mr.  MilU,  hj 
the  chairman,  who  oomplimented  him  for  his  skill  in  tieating  the 
subjeot,  and  the  scientific  aocuraoy  of  his  explanations. 


GLASGOW  PHILOSOPHICAL  SOCIETY. 

(Chemical  Section.) 

Obdikabt  Mbetimo,  Mabch  28tu. — ^Mr.  E.  C.  C.  Stanford,  F.C.S., 
vice-président,  in  the  chair. 

Mr.  T.  L.  Patterson  read  two  papers.  The  first  was  entiUed— "  On 
a  Method  for  Obtaining  a  Continuons  Current  of  Air  or  Gm  onder 
Pressure,  for  Blowpipe  and  other  Pnrposes."— The  aathor  fir«t  ex- 
plained how  a  continuons  current  of  air  or  gas  is  obtained  under  ordi* 
nary  oircumstances  by  the  mouth  blowpipe  or  the  foot-beUows,  ud 
then  mentioned  the  chief  objections  to  those  two  methods,  and  pn- 
ceeded  to  describe  a  method  which  he  had  found  to  be  free  from  tkoBe 
objections.  He  said  that  it  was  well  adapted  to  blowpipe  work,  ud 
that  he  could  easily  obtain  a  pressure  equal  to  half  an  atmosphère  bj 
means  of  it.  The  principle  involved  is  the  same  as  the  Catalan  blow- 
pipe of  Sprengel,  and  is  wrought  in  connection  with  a  Bunsen  filter* 
pump,  although  it  may  be  erected  separately.  The  air-t^  of  a  Bojimii 
pump  being  opened,  the  water  is  tnraed  off,  and  air  passes  with  the 
water  down  a  long  pipe,  of  30  to  35  ft.,  in  a  continuoas  stream  of 
bubbles.  By  receiving  the  stream  into  a  bottie  or  other  vessel,  made 
air-tight  with  a  cork,  through  which  two  tubes  are  passed,  one  neatlj 
to  the  bottom  of  the  vessel,  and  the  other  just  through  the  oork,  the 
water  will  fiow  off  by  the  deep  tube,  and  air  escape  bj  the  npper; 
and,  by  placing  a  siopcock  on  the  upper  tube,  to  n^^te  the  eecspe 
of  the  air,  the  pressure  in  the  vessel  may  be  made  equal  to  the  heigbt 
of  the  water-tube.  The  apparatus  as  used  by  Mr.  Patterson  is  B»de 
of  sheet-lead  and  "  compo  "  pipes.  A  liquid  may  be  boiled  onder  tbe 
constant  pressure  of  the  apparatus  by  placing  it  in  a  strong  flask,  aod 
Connecting  the  latter  (air-tight),  by  means  of  a  fiexible  tube,  with  the 
pressure  stopcock  ;  or  it  may  be  distiUed  by  Connecting  the  receÏTei 
(made  air-tight  to  the  retort  or  distilling  vessel)  with  the  pressnre  stop* 
cock,  as  before.  It  will  also  be  found  usef al  for  inoreasing  filtiatioD, 
by  applying  the  pressure  on  the  surface  of  the  liquid  tobefiiteied, 
when  it  is  not  désirable  to  use,  or  convenient  to  obtain,  suction  from 
beneath.  Probably  the  most  useful  application  of  this  aài-camnia 
-to  the  blowpipe.  With  a  Herapath  lamp  it  is  easy,  by  means  of  the 
stopcocks,  to  obtain  a  small  oxidizing  or  redncing  iiame  snitahle  for 
Chemical  expérimenta,  or  the  strong  and  powerfnl  jet  f  or  glass-blowing 
and  crucible  opérations. 

The  author  had  not  tried  the  apparatus  with  a  Griffin's  blast  gts- 
humer  ;  but,  from  calculations  made,  he  had  no  doubt  that,  with  a 
Herapath  lamp,  he  could  get  a  blast  quite  as  strong  as  that  obtained 
by  using  the  Griffin  lamp.  He  stated  that  it  would  be  désirable  to 
hâve  a  float-valve  at  the  mouth  of  the  airpipe,  in  the  aooumnlator,  to 
prevent  the  access  of  water  into  it,  in  the  event  of  the  spparataa  at 
any  time  becoming  deranged  or  over-taxed.  In  conclusion,  the  anthor 
explained  how  the  apparatus  might  be  used  for  deliverisg  a  steady 
current  of  any  other  gas  not  very  soluble  in  water. 

The  cost  of  Mr.  Patterson's  apparatus,  as  fitted  in  connection  vith 
a  Bunsen  pump,  is  about  30s. 

A  discussion  followed.  Seversl  members  expressed  themselrei 
much  interested  in,  and  pleased  with,  the  apparatus,  as  desoribed  va 
Mr.  Patterson. 

The  other  paper  read  by  Mr.  Patterson  was  "On  an  Exploaj* 
Balloon." — ^The  author  gave  an  account  of  some  efforts  whioh  he  made 
some  years  ago  to  firo  explosive  balloons  on  their  ascent.  At  M  h0 
tried  the  india-rubber  balloons  of  the  toy-shops.  From  varions  oaoces 
they  had  failed  ;  but  the  chief  difficulty  was  doubtiess  the  teoenni. 
which  made  it  difficult  to  secure  the  gases.  Becentiy,  the  aathor  s 
attention  had  been  directed  to  the  coUodion  balloons,  obtainablaoi 
the  philosophical  instrument  makers,  believing  that  they  woold  son 
well,  both  on  account  of  their  lightness,  and  on  account  of  the  i*^ 
that  they  would  wholly  disappear  on  ignition.  After  a  ^^"'^^^ 
trials  he  had  found  them  to  succeed  admirably.  The  method  ^'^ 
was  as  foUows  :  —A  fuse  of  filter-paper,  about  1  in.  long  and  {  ^'^^ 
is  gummed  to  the  side  of  the  balloon,  near  the  mouth,  aod  allowed  to 
dry.  The  kitter  is  then  filled  with  a  mixture  of  2k  ▼otomes  (H 
hydrogen  gas  and  1  volume  of  oxygen,  the  mixtore  being  pi^ 
pared  in  a  separate  vessel.  The  mouth  of  the  balloon  is  al  ooet 
tied  with  a  pièce  of  thread,  to  inciease  the  force  of  the  explosiob 
When  the  baUoon  is  ready  to  aacend,  a  drop  of  the  so-oaUed  "  Ore^ 
fixe  "  (that  is,  a  solution  of  phosphoms  in  oarbon  disnlphide)  is  pi««^ 
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Upoa  the  filter-paper  ;  tfae  thread  is  ont,  and  the  balloon  left  to  itself . 
In  the  conne  of  half  a  minute  or  ao  the  explosion  enanes.  It  is  neoes- 
Bary  to  haye  an  excess  of  hydrogen  in  the  mixtore,  beoanse  exosmose 
takes  place  so  rapldly  that  by  the  time  of  ignition  the  yolume  of  that 
gas  is  sensibly  redaoed. 

The  anthor  mentioned  that,  in  the  oonrse  of  his  expérimenta  with 
collodion  balloons,  he  had  fonnd  a  very  sensible  amonnt  of  heat  ffene- 
nted  in  the  oollodion  film.  This  he  belieyed  to  be  due  to  the  oxida- 
tion  of  hydrogen  in  the  pores  of  the  oollodion,  somewhat  similar  to 
the  action  of  spongy  platinnm  or  platinnm-black  on  a  mixtnre  of  the 
two  gases. 

ÈOSTON  (U.  S.)  SOCIETY  OF  NATUEAL  HISTOEY. 

Mabch  2nd. — ^Dr.  C.  T.  Jackson,  vice-président,  in  the  chair.  Thiriy- 
nine  persons  présent.    The  foUowing  papers  were  presented  : — 

"  Description  of  the  Larra  and  Chrysalis  of  PwpiUo  nitulusy  Boisd., 
of  Califomia,"  by  Samnel  H.  Scadder. — By  the  kindness  of  Mr.  Henry 
Edwards,  of  San  Francisco,  I  haye  been  fayonred  with  two  spécimens 
of  the  chiysalis  of  Papilio  rutulua,  Boisd.,  of  Califomia,  and  with  a 
coloored  c&awing  of  the  f oll-grown  Caterpillar,  made  by  Mr.  B.  H. 
Stretch;  their  resemblance  to  the  early  stages  of  onr  oommon  P.  Tumus 
gives  them  an  additional  interest  to  entomologists  of  the  Eastem 
States,  and  I  therefore  pnblish  the  following  descriptions  from  the 
material  aboyé  mentioned. 

Larya  resembling  perfectly  in  form  and  gênerai  appearance  that  of 
P.  Tumus  ;  the  gênerai  tint  of  both  head  and  body  apple  green,  but 
the  last  two  segments  aboyé,  and  the  posterior  thLrd  of  the  body  at 
the  aides,  beoome  gradoally  mach  paler  ;  thoraoic  segments  tinged  aboyé 
with  pnrplish,  the  third  segment  with  a  dorso-Iateral,  transverse, 
doable,  circnlar  spot,  each  portion  formed  of  a  minute  yellow  spot, 
enoiroled  with  black,  also  with  a  sroall,  round,  distant,  subdorsal, 
yellowish  spot  ;  fonrth  segment  with  a  small,  square,  dorso-lateral  and 
a  small,  round,  distant,  subdorsal  dark  blue  spot  ;  the  suture  between 
the  fourth  and  fifth  segments  is  bordered  rather  broadly  around  half 
of  the  upper  portion  of  the  body  with  a  bicoloured  band,  terminating 
aquarely  at  the  end,  in  front  of  the  suture  it  is  yellow,  behind,  blackish 
bine.  The  stigmata  are  marked  with  blue,  and  there  is  a  subdorsal 
and  latéral  row  of  blue  dots  on  the  seyenth  to  the  tenth  segments. 
Prolegs  paler  than  the  gênerai  hue  of  the  body.  Length,  when  con- 
traoted,  35*5  mill. 

Chrysalis. — The  two  spécimens  referred  to  differ  greatly  in  sise  and 

colour,  the  larger  one  haying  brownish-grey  and  blackish  fuscous,  the 

emaller  apple-gn^een  and  yellowiah-brown  markings.     There  is  a  rather 

broad  stigmatal  band,  commencing  at  the  tip  of  the  abdomen,  and 

continuing  forward  along  the  hinder  edge  of  the  wings  to  the  eye,  of 

a  blackish  fuscous  or  yellowish-brown  colour  ;  spiracles  of  the  colour 

of  the  band,  a  yery  broad  dorsal  band  of  the  same  colour,  but  paler  in 

tint,  and  eapeciaUy  so,  anterior  to  the  mesonotal  tubercle,  on  the 

tnetanotnm  and  the  flrst  abdominal  segment,  and  quite  obscured  by 

pale  on  the  terminal  two  or  three  segments  ;  in  the  brighter  spécimen 

thia  band  is  edged  faintly  with  white,  space  between  thèse  elther  duU 

white,  douded  and  streaked  with  yellowish  fuscous  or  apple-green,  the 

abdominal  segments  with  a  few  short,   longitudinal,  délicate,  black 

dashea;  abdominal  tubercles;   winga  either   blackish  fuscous,  paler 

extemally,  the  base  of  the  yeins  streaked  with  black,  and  the  tips  of 

the  nerynles  with  a  black  dot,  or  apple-green,  the  base  of  the  yeins 

marked  with  pale  dull  yeUowish  edged  with  black,  the  base  of  the 

nerynles  marked  delicately  with  black,  and  the  wartlets  at  tip  of 

nerynles  pale  dull  yellowish  ;  whole  front  of  abdomen  either  dirty 

white,  more  or  lésa  obscured  and  streaked  with  fuscous  and  blackish 

nezt  wing  tips,  or  whitish,  slightly  tinged  or  dotted  oocasionally  with 

srreen  or  black.     Legs,  antennœ,  and  tongue  blackish  fuscous,  or 

ming'Ied  green  and  yeUowish-brown,  streaked  slightly   with  black  ; 

palpai  prominences  brownish  fuscous,  the  sidea  paler,  or  green,  aboyé 

and  within  yellowish-brown  ;  sides  of  pronotal  tubercle  wood  brown, 

or  yellowiah-brown.    Compared  with  P.  Tumus,  the  latéral  shonlder 

taberolefi  are  slightly  more  prominent,  the  excision  between  the  palpai 

prominences  a  Uttle  deeper,  and  the  mesonotal  tubercle  yery  much 

lariger;  the   subdorsal  abdominal  tubercles  are  also  slightly  more 

developed,  and  there  is,  in  addition,  a  latéral  row  of  minute  tubercles. 

IjBugth  27-5—86  mill.     Hei^rht  7*5—9  mill.     Length  of  mesonotal 

tabwole  2—2*75  mill.  ;  distance  of  tips  of  palpai  prominences  apart, 

4*5-5  miU. 

*'  On  the  Phosphate  Beds  of  South  Carolina,"  by  N.  S.  Shaler.— This 
paper,  on  the  phosphate  maris  of  the  shore  région  of  South  Carolina, 
oontained  a  partial  aooount  of  the  obseryations  made  upon  this  dis- 
trict by  the  author,  while  under  the  employ  of  the  United  States  Coast 
Sorrej,  and  was  pnbUahed  with  the  permission  of  the  Snperintendent 
of  the  Snnrey,  Prof.  Bexgamin  Pieroe,  of  Cambridge..  A  portion  of  the 
oonolosnons  haye  a  certain  oommercial  as  well  as  soientific  yalue,  and 
It  was  deemed  by  the  Snperintendent  désirable  to  place  them  before 
the  pablio  at  the  earliest  opportunity.  The  remainder  of  the  descrip- 
tion of  thèse  beds  wiU  be  fonnd  in  the  report  of  the  work  of  the  Coast 
Sorveyfor  1870. 


FOREIGN  ACADEMIES. 


THE  PEENÇH  ACADEMY. 

Pabis,  Afbil  IIth. — ^The  correspondenœ  was  presented  by  M.  Elie 
de  Beaumont. 

There  were  seyeral  communications  respeoting  an  Anrora  borealis 
which  was  seen  in  Paris,  and  oyer  a  great  part  of  France,  on  Tn^sday, 
April  5th. 

^  There  was  also  a  communication  from  M.  Dnohemin  on  the  destruc- 
tion of  carp  by  toads. 

M.  Dumeril  made  a  yerbal  communication  of  détails  oonceming  the 
Axolotls  acclimatized  in  the  ménagerie  of  the  Natural  Hiatory  Muséum, 
which  hâve  been  obseryed  for  the  purpose  of  deciding  more  exacUy 
their  curions  and  as  yet  but  incompletely  known  métamorphoses. 

M.  Delaunay  presented  a  note  in  the  name  of  M.  Camille  Flammarion 
on  a  curions  relation  not  hitherto  pointed  ont  which  exists  between 
the  période  of  rotation  of  the  planets  and  their  denaitiea.  Uniike  the 
période  of  reyolntion  round  the  aun,  which  haye  the  simple  relations 
expreaaed  by  the  lawa  of  Kepler,  the  période  of  rotation  haye  up  to 
the  présent  receiyed  no  explaxîation.  The  resuit  of  M.  Flammarion's 
researohes  can  be  summed  up  in  a  remarkably  simple  law,  which  is 
that  the  movement  of  rotation  of  the  planets  is  an  application  of  ffravi- 
tation  to  their  re^ective  densitics.  It  is  equal  to  the  time  of  the 
reyolntion  of  a  satellite  supposed  to  royolye  freely  on  the  equator  of 
the  planet,  multiplied  by  a  oo-effioient  of  retardation  repreaenting  the 
denaity  of  the  planetary  body.  This  co-efficient  of  relative  density  is 
for  eyeiy  planet  the  square  root  of  the  ratio  of  grayity  to  the  centri- 
fugal  force.  Thua,  for  example,  a  satellite  situated  at  the  surface  of 
the  earth  would  reyolye  round  it  in  the  period  of  Ih.  24m.  This 
number  muât  be  multiplied  by  17  to  giye  24  hours.  But  17  is  the 
square  root  of  the  centrif ugal  force  ;  if  the  earth  reyolyed  on  its  axis 
1 7  timeâ  more  rapidly  than  it  does,  bodies  would  no  longer  possess 
any  weight  at  the  equator.  This  co-effioient,  17,  représenta  the 
denaity  of  the  earth.  For  Jupiter  the  co-efficient  is  3*6.  The  density 
of  Jupiter,  compared  to  that  fonnd  for  the  earth,  is  also  3*6.  For 
Satum  the  co-efficient  is  2*7.  The  denaity  of  Satum  ia  the  aame  ;  and 
so  on  for  the  other  planets.  M.  Flammarion  has  been  able  to  oalcu- 
late  the  période  of  rotation  of  Uranus  and  Neptune,  until  now  un- 
known.  The  caloulation  giyes  lOh.  40m.  for  Uranua,  and  llh.  for 
Neptune.  By  this  diacoyery  which  may  be  oonaldered  to  be  the  com- 
plément of  the  lawa  of  Kepler  and  Newton,  M.  Flammarion  eatabliahed 
that  no  élément  of  the  ayatem  of  the  world  ia  iaolated,  and  that  the 
forcée  which  legulate  the  tranalationa  regnlate  also  the  rotations  of 
the  celestial  bodies  in  space. 

M.  Dochartre  read  a  note  on  the  re-tnming  of  mnshrooms.  Like  the 
leayes  of  the  phanerogamio  plants  facing  the  light,  the  supports  of  the 
fructification  in  thèse  plants  are  normally  dirocted  downwards  and 
retum  to  this  position  by  the  formation  of  an  angle  in  the  stalk  of  the 
muahroom,  when  they  haye  been  tumed  away  from  their  natural 
poaition. 

Marshal  Vaillant  laid  on  the  table  the  extract  from  Cuyier's  bap- 
tismal certificato  and  the  certificate  of  hia  marriage,  in  order  to  ahow 
that  the  name  of  Georgea  borne  by  the  Ulnatrious  natnralist  does  not 
appear  in  thèse  papers. 

M.  Dumas  remarked  that  this  fact  was  well  known  to  those  who  had 
been  on  terme  of  intimacy  with  Curier's  family.  Georges  waa  the 
Chriatian  name  of  his  father,  and  it  was  by  the  agreement  of  the 
members  of  his  family  that  he  took  this  name  instead  of  his  own. 

M.  Cahonrs  presented  a  note  by  Professer  Daniell  oontaining  the 
détails  of  expérimente  made  with  the  yiew  of  reoognizing  the  action 
that  magnetism  exercises  on  two  currents  passing  simnltaneously 
through  rarefied  gases.  The  expérimente  show  that  magnetism  has  no 
action  on  gases,  but  on  the  luminous  current  itself. 

M.  Laugier,  in  the  name  of  M.  Anthoine,  presented  a  paper  on  the 
best  forms  for  ships. 

M.  C.  Bobin  presented  a  memoir  on  the  origin  of  oanals  seoreting 
bile,  by  M.  Lebeau. 

M.  Bnssy  presented  a  paper  by  M.  Bonrgoing  on  the  eleotrolysis  of . 
nitrio  aeid. 

M.  C.  Sainte-Claire  Deyille  presented  a  paper  by  M.  Testan  on  the 
metallic  tartrates. 

M.  Bonillaud  presented  a  paper  by  M.  Buoqaoy  on  diseases  of  tho 
heart. 

M.  Gnyon  read  a  paper  on  a  parasitio  insect  of  equatorial  régions— 
the  ohigœ— which  has  been  also  frequently  obseryed  in  Algiers.  The 
same  author  also  read  a  note  on  some  cases  of  madness  obseryed  by 
him  in  Algiers. 

M.  Liebreich  then  read  a  note  on  the  opération  for  artificial  pupil. 

Lastly,  M.  Bâillon  read  a  paper  on  the  dissémination  of  the  grains 
of  Dorstenia. 

The  Aoademy  then  formed  itielf  into  ft  secret  oommittee. 
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SOCISTÉ  PHILOHATHIQUE  DE  PABIS. 
March  26tii. — A  nota  it&s  teoeiTod  from  H.  Abel  Ttuiboid  on  kine- 
piatioi  or  phoronomj.  It  is  to  Ampère  the  Bnt  ide»  i*  iwiuJly 
&ttribat«d  ot  a  diatindt  eoieDoa  relftling  ta  Iht  lawt  0}  motion  in- 
dtpej)dent  of  the  forces  tvkich  produce  it;  ani  it  is  thrâefora  ma  Mt 
of  jmtioe  to  Tlndimte  tbe  priority  bm  ragards  tbii  idsk  of  »  (avant  Isu 
illiutriona  thau  Ampère,  althoQgh  uot  «itlioat  fune.  nusely  Hoëné 
.WrouBlri.  The  anthor  then  prooeedi  to  Tindioate  Wroiuki'B  oIuihh. 
SiiteeD  jmrt  before  tha  appauums  ot  Ampère'i  Eieay  an  ibe  Fhilo- 
s/);!/!!/  c^  the  Scieni-ef.   Wronski  g«Te  eiprPBBÎon   to  thi»  idek  in  hia 


THE  VIENKA  ACADEMY. 
VlBNHA,  FSBBDABl  IOth. — Hen  J.  Baater  lent  in  &  memoir  on  tlie 
developmeot  of  wrbÙD  forma  of  hura  in  dicot;UdonDaa  pUnti. 

Dr.  Boni  pieBeiited  t,  fini  ooDtribntiou  of  minsralogioal  uid  gaiy- 
(CnOBtio  obesTvatioiu  made  dnrins  bia  tiaveli  îd  Ëaropeui  Tnrker. 
The;  hâve  referamie  to  Noiih  Albutia,  Boaaia,  Henegoiiiu,  and 
Turkiah  Croatia.  In  thia  cootribntion  the  eitoot  of  the  Palieoioia, 
the  Werfen  beda,  apparentl;  iklao  the  Kùesen  sroap,  the  Dachatein 
limeatone,  the  Trias,  the  Ooaaa  formatiom,  the  Ëooene  Vienna  aand- 
atones,  with  aarpeatînes,  ia  raadered  more  eTident,  and  tha  oonaeotion 
ia  ahowD  of  the  Tertiar;  and  Ëocene  buain  of  Westam  Upper  Boania 
(Metaja  and  Sitnitia  basin)  with  tho  North  Âlbanias. 

Prof.  Redtenbacher  made  a  Terbal  oommnnioation  on  aome  re- 
aearohea  oairied  ont  in  hia  Iaboratoi7  bf  Hbtt  Hanenaahild  on  the 
hydranlic  mafTieEiaD  Umeatonea  ot  Ans  tria. 

Prof.  HlaHiwela  made  a  preliminary  oonunnnioation  on  a  new  aciid 
from  gt«ip«-sagaT.  Thia  aoid  is  piodooed  b;  the  aotion  of  bromioe  on 
the  angar  in  the  preaeDoe  ot  water,  and  treatment  of  the  piodnot  with 
nlfei  oiide.  It  haa  the  formnla  C,H,,0,.  It  il  itaalt  amorphoiu, 
bat  fieldi  well-orystallUed  sait*. 

Dr.  S.  L.  Sahenh  praaented  a  memoir  on  the  diatribatiOD  ot  the 
gluten  in  the  wheat-grain. 

Prof.  lAng  preaented  a  paper  entitled  "  Crystallographia  and  Optioal 
Déterminations.'  ' 

Febmar;  I7th. — The  président  annonooed  tha  death  of  Dr.  Frani 

Prof.  E,  Maoh  sent  in  a  forthai  oonunnnioation  on  the  ohaerration 
of  vibration  s. 

Dr.  Sigmnnd  Ma;er  made  a  Terbal  oommnnioation  on  intestinal 
morementa,  in  whieh  he  desoribed  eipsriments  oarried  ont  by  himself 
and  Dr.  8.  ron  Baaoh. 

Dr.  Baaf  conolnded  his  aooonnt  of  tha  petrographio  and  gHOgnostie 
observations  made  in  bis  joameya  in  Enropean  Tnrke;,  without 
toaohing  on  tbose  whiah  Hen  ViqoeaiMl  mada  laat  ^ear  wiûi  himaeU 
and  FroCesBor  Hoehstetter.  Theas  obaerraUoDe  are  arrangsd  in  six 
contribations,  the  fini,  alraadj  oonuniioiMttad,  on  Boaoia,  Hetie- 
govina  and  North  Albania.  tha  aeoond  on  Epiros  and  the  weat  ot 
Macodonia,  the  third  on  Upper  Moeaia  and  the  eaat  of  Hanedonia, 
the  foacth  on  Bnlgaria,  the  fifth  on  the  east  ot  Seivia,  and  the  siitb 
an  eiplanatory  oommeotary  to  Viqneaiiel'B  jonmal  of  travel. 


NOTES  AND   MEMORANDA. 


Auatralisji  DlamoDda. — Tbe  worh  of  miaing  for  diamonda  la 
going  on  qnietly  bnt  steadily  in  tbc  Mndgee  district.  It  ia  atated 
tbat  tho  Anatraltan  Diamond  Hinea  Company  hava  forwarded  to 
Kngland  dSi  Btanaa  in  ail,  Other  parties  beaides  the  two  Helbonme 
aampuaics  are  Baid  to  be  doing  n-elî.  Soott  and  party,  jnst  before  the 
Chriatmas  holida^a,  nsahed  IS  loadB,  and  obtaiued  ItO  diamonds 
weighing  S^dwt,,  eqnal  to  26  carats  ;  nine  of  tham  weighed  one  carat 
eaeh.  The;  state  their  eamings  to  bare  been  .£12  a  week.  The 
itatement  of  the  oorreapondent  of  a  Sydney  jonmal  as  to  the  prodaots 
ot  tha  Mndgee  gold  and  diamond  mines  having  been  oalled  in  question 
bf  a  looal  newspapsr,  a  meeting  waa  held  on  tb«  20th  of  Deoember  at 
Two-mile  Fiat,  at  whicb  resolatioiiB  voie  paaaed  oonËrming  the  atate> 
ment  made  by  the  oorreapondent,  and  appointing  a  oommittaa  to 
colleot  atatistiaa. 

Filea  Bbarpeaod  by  Oalvanio  Ovurent. — A  vary  intawrting  and 
BConomioal  proaess  for  re-sbarpening  files  haa  been  eibibited  before  the 
Sooiété  d'Enoonragemest  of  Paris  by  M.  Werdermaun.  Well-wom 
files  are  firat  oarefally  cleaned  by  means  of  bot  water  and  aoda;  they 
are  then  pUoed  in  oonnection  with  the  positire  pôle  of  a  battarj,  in  a 
bath  oompoBed  of  40  parts  of  sulphario  aoid,  80  parts  of  nitrio  aoîd, 
and  1,000  parts  of  water.  The  segative  pôle  ia  fbrmed  of  a  oopper 
■pital  Barronnding  the  files,  bnt  not  toaehing  thsm  ;  the  ooil  terminâtes 
in  n  wire  whiob  rises  towarda  tha  aorfaos.  This  airangement  ia  the 
resnit  of  praotioal  eiperienoe.  Wheii  tbe  files  bave  been  ten  minutes 
in  the  bath  tbey  are  taken  ont,  washad,  «nd  diiad,  whao  the  wltole  of 


e  hollowa  will  be  toimd  to  hâve  been  attaokad  in  %  T«ty  ««niibla 
uiner  ;  bnt  Bbonld  Uie  elfoct  not  be  anffioieDt,  tbey  are  nplaoed  for 
0  same  period  aa  before. 
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WEDNESDAT,  April  SOUi. 
Boyat  Soelaty  ol  Utentnre,  4.30  p.m.    Aaniveiiary  Hestinf . 
HeUwrological  Sodety,  7  p.m.    "On  the  Tempegvtore  ot  Natal,"  by 

Dr.  R  J.  Mann. 
Soolsty  of  Arta,  8  p.m.    "On  a  Praotioal  Hetliod  of  Heetiiig  tbe  SpaDing 

Dlffimilty  in  Sohools  and  in  Life,"  by  Aleiandcr  J.  ElUs,  £h).,F.R.8. 
Qlawow  PhlloKiphical  Sodaty,  S  p.in.     "  On  Honiaa  for  the  BeHamatinn 

ot  Yoong  V^tmso,"  by  Mr.  William  Walksr. 

THUUBDAT,  21sL 
Chemical  Society,  8  p.m. 
Linnean  Booiety,  8  p.m.    "On  tha  Vertebiato  Skeleton,"  by  Hr.  Bt 

George  Hinrt,  F.R.a 
ZoologicaT Society,  i  p.m. 
Numiaœalia  Society,  7  p.m. 
Harvaian   Society,    8  p.m.       "  latroductory  Bemaïki  on  the  Staidy  of 

Children'a  DiaeaaeB,"  by  Dr.  W.  H.  Day, 
Loudoo  Institution,  7.30  p.m. 
Lesda  PhiloBophical  aiid  Literary  Sodoty,  7.80  p.m.     "On  the  Hodas 

of  Scpiilture  employed  by  the   Romana,    Romaniaad  Britons,  and 

Anglo-Saiona,  from  tha  4th  lo  the  7th  Centuries  in  Kigland,"  by 

Pruf.  Rollaatoa,  H.D.,  f.B.3. 

FRIDAY,  22na. 
On  CUiaiy  Action  in  the  InfDwxia,"  by  Ur.  K. 


Qaekett  Club,  S  p.m. 
Cliniral  Society,  8.30  p.n. 

8ATUBDAT,  2Srd. 
Royal  Botanlo  Society,  3.«  p.m. 

MONDA  Y,  SCth. 
Boyal  GoocT.iphieal  Society,  8.30  p.m. 

Médical  Sooiaty  of  London,  8  p.m. 
London  Institution,  4  p.m. 
PMJosopbioal  Club,  6  p.m.    Aunivareary  Meeting. 
Torquay  Matural  Hinoiy  Society,  noon. 
shire,"  by  W.  Fengellay.  Eaq.,  F.RS. 

TDESDAY,  aeth. 

Ethnological  Sodety,  S  p.m.  "  On  the  Pbiloaophy  of  Religion  unong  the 
Lower  Races  of  Mankind,"  by  E.  B.  Tylor,  Esq.  "On  tha  B«m  in 
the  Study  of  EChnology,"  by  Dr.  Donovan. 

Royal  Médical  and  Chini^oal  Society,  8.30  p.m. 


On  the  Oeology  ot  De™ 


Discosaion  "On  tha  HafaitsasnM 
Stock." 

Mnntini 


Institution  of  Cirll  Engineera,  8 

and  RenewaI  of  Railway  Kollii 
Society  ot  Antiquariea,  2  p.m.     Annirenarr  Meatitw. 
Royal  loatitution,  S  p.m.     "  Uoral  Fhîloaophy,"  by  Froteai 

WEDNE8DAY,  Wth. 
London  luBUtulion,  noon.    Anniretsary  Meeting. 
Society  of  Art*,  8  p.m.    "  A  Narrative  of  the  Works  of  the  Soai  Canal, 
by  Daniel  Adolphui  Lange,  Esq. 


ZooLOOiou,  Socon  — Hie  aecretary  1*  thanked  fbr  bis  oontmaeid 
courteay 

CosBTiTiiTiON  or  M*s  —  Dr  W  H  "— We  bave  raoeirad  jour  note^ 
bnt  oannot  make  anythmg  ot  it,  eioept  that    '    -    — '"--'  '--  


unfitted  toi  o 
for  tbe 


Stodïnt.— What  you  say  ia  i 
phcaphalA  tha  phoBpborioacid  ii 


FlRlNo  UHVBB  WaTBR.— We  are  mu<di  obliged  to 
trouble  he  il  taldng 

iorroct.  In  the  ordinaiy  «odiiaii 
Lc,  although  aeaociatod  with  only 
Uiird  being  filled  by  an  atom  of 
■drogcn.  Whon  miiod  mth  ailTar  nitrate  the  acîd  takea  throa  atoms  of 
silver,  and  as  it  haa  only  two  atoms  o(  aodium  to  oSer  In  rstora  to  tb* 
nitrio  aoid,  some  add  remaios  tn«,  Tha  ailTer  phoq>hat«  il,  aa  yon  say, 
tolubla  in  nitrio  aoid,  and  aome,  but  not  ail,  of  It  don  rwnaio  is  aolutioM 
in  thia  oaae,  se  (hat  you  need  no  longer  perplei  youiaelt  On  that  heo^l. 
ADBTOiuatt  HiKBOaLYisa. — "B.  T."— Tbanki  Ibr  your  intareatinf 
the  block  you  refir  to  by  pattani  peat. 
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WEDNE8DAY,  APBIL  27,  1870. 


THE  OONVEXITY  OF  WATEE  PAINFULLY 

DBMONSTEATBD. 

«^BHQITB  readers  wîll  remember  seeing  in  onr  colamns 
^j^^K^  some  months  since  an  advertisement  to  the  effect 
HCS  J  that  a  Mr.  John  Hampden,  of  Swindon,  offered 
^^^?jfl  the  scientific  world  a  wager  of  £500  that  the  sur- 
face of  water  was  perfectly  level.  Thej  maj  not, 
perhaps,  be  aware,  however,  that  the  wager  was  accepted  ;  and 
that,  too,  bj  no  less  distingnished  a  man  than  Mr.  Alfred  B. 
Wallaoe,  the  wéll-known  traveller  and  originator  of  the  theory 
of  Natnral  Sélection.  With,  we  suppose,  either  a  sublime 
pity  for  ignorance  or  a  snpreme  contempt  for  charlatanerie, 
Mr.  Wallaoe  staked  £500  to  demonstrate  to  Mr.  Hampden 
that  the  snrface  of  water  is  not  level,  bnt  is  less  or  more  convez, 
acoording  to  oireamstances.  Donbtless  it  appears  strange  to 
those  familiar  with  the  rudiments  of  physical  science  and  with 
the  practice  of  engineering,  that  anj  one,  presumed  to  be 
ccmpoê  meniia,  shonld  hâve  made  such  a  proposition  as  that 
pat  forward  bj  Mr.  Hampden.  Wonderfnl,  however,  as  it 
may  seem,  it  is  not  the  less  a  faot,  and  those  who  hâve  had 
the  misfortune  to  reçoive  from  time  to  time  Mr.  Hamp- 
den's  nonsensical  Incubrations  will  not  be  in  the  least  surprised 
at  this. 

The  matter  was  arranged  in  this  wise  : — After  a  somewhat 
lengthy  correspondenoe  between  the  two  principal  parties,  it 
was  setUed  that  Mr.  Wallaoe  shonld  conduot  a  survey  of  the 
Bedford  Canal,  that  each  of  the  parties  shonld  hâve  a  référée, 
and  that  any  difficulty  which  might  arise  between  the  référées 
should  be  submitted  to  an  umpire,  whose  décision  shonld  be 
final.  Under  thèse  circumstances,  Mr.  Wallaoe  chose  as  référée 
— first,  Mr.  WaJsh,  the  editor  of  the  Fieîd,  and  subsequently, 
owing  to  Mr.  Walsh's  compulsory  retum  to  town,  a  local 
médical  man,  Mr.  Coulcher  ;  and  Mr.  Hampden  selected  a  Mr. 
Carpenter  on  his  side.  Ultimately,  Mr.  Walsh  was  selected  as 
final  arbitrator,  and  the  snbjoined  document  was  engrossed  and 
signed  : — 

"The  underaigned,  havingr  eaoh  deposited  the  Sam  of  J6500  in 
Heeers.  Cootts'B  bank,  do  hereby  agrée  that  if  Mr.  Alfred  B.  Wallace, 
on  or  before  the  15th  day  of  Maroh,  1870,  proves  the  oonvezity  and 
carvatnre,  to  and  fro,  of  the  surface  of  any  canal,  river,  or  lake,  by 
actoal  démonstration  and  measnrement,  to  the  satisfaotion  of  Mr. 
John  Henry  Walsh,  of  346,  Strand,  London,  and  Mr.  William  Car- 
penter,  of  7,  Carlton-terraoe,  Thomford-road,  Lewisham-park,  London 
(or,  if  they  difiPer,  to  the  satisfaction  of  the  nmpire  they  may  appoint), 
the  said  Alfred  B.  Wallace  is  to  reoeive  the  above-mentioned  two 
Boms,  amonnting  to  JB  1,000,  by  chèques  drawn  by  Mr.  John  Henry 
Walsh  to  his  the  said  Alfred  B.  Wallace's  order;  and  if  the  said 
Alfred  B.  Wallaoe  fails  to  show  saoh  aotoal  proof  of  the  oonvezity  of 
any  canal,  river,  or  lake,  the  above>mentioned  snms  are  to  be  paid  in 
like  manner  to  Mr.  John  Hampden.  Provided  alwaya  that  if  no  déci- 
sion oan  be  arrived  at,  owing  to  the  death  of  either  of  the  parties,  the 
wager  is  to  be  annalled  ;  or  if,  owing  to  the  weather  being  so  bad  as 
to  prevent  a  man  being  distinotly  seen  by  a  good  telesoope  at  a  dis- 
tance of  four  miles,  then  a  f nrther  period  of  one  month  is  to  be  allowed 
for  the  ezperiment,  or  longer,  as  may  be  agreed  npon  by  the  référées. 

"AlFBBD  b.  WAI.LACS. 

"  Febmary  8th,  1870."  **  John  Haicfdsn. 

In  accordance  with  thèse  stipulations  the  survey  was  made 
on  the  5th  of  March,  and  we  need  not  say  that  Mr.  Wallace 
-WBB  of  course  successfnl  in  demonstrating  a  distinct  fall  and 
rifle  in  the  water  of  the  Bedford  Canal  between  the  two  points 
selected. 

As  a  natnral  conséquence,  Mr.  Walsh  handed  over  the  two 
chèques  for  £500  each  to  Mr.  Wallace,  who  is  thus  partly  re- 
urarded  for  the  trouble  he  bas  taken  in  convincing,  or  trying  to 
convince,  Mr.  Hampden  of  the  utter  absurdity  of  his  ideas. 

Bat  now  comes  the  reaction.  We  oannot  say  what  were 
3£t.  Hampden's  ideas  as  to  the  probability  of  any  sensible  person 
accepting  the  wager,  bdt  we  can  well  conçoive  that  a  person 
nrho  takes  up  the  peculiar  Une  which  Mr.  Hampden  representsi 


might  imagine  that  in  offering  to  stake  £500  on  the  truth  of 
his  assertion,  he  was  affording  the  world  a  strong  proof  of  his 
opinion,  with  very  little  prospect  of  losing  his  money.  Un- 
happily  for  him,  Mr.  Wallace  is  a  gentleman  who  is  not  only 
désirons  of  convincing  foolish  men  of  their  errors,  but  who  is 
also  most  calm  and  temperate  in  his  methods  of  argumentation, 
and  who  is  not  to  be  deterred  from  his  purpose  by  any  feeling 
that  his  high  standing  as  a  scientific  man  should  prevent  his 
coming  in  contact  with  persons  of  Mr.  Hampden's  eccentric  way 
of  thinking  and  writing.  Hence  those  tears  which  metaphorically 
Mr.  Hampden  bas  shed  in  the  pamphlet  which  we  bave  just 
had  the  opportunity  of  reading,^  and  which,  from  the  bitterness 
of  feeling  it  displays,  we  can  only  attribute  to  the  Svrindon 
philosopher  ! 

This  brochure,  written  anonymously,  is  a  species  of  abusive 
Jeremiad  of  the  very  lowest  and  most  offensive  type,  and  we 
can  only  say  of  it  that,  if  it  is  not  beneath  the  contempt  of  Mr. 
Wallace,  it  is  a  publication  which  that  gentleman  would  do 
well  to  put  into  his  lawyer's  hands;  for  it  is  the  most 
libellons  and  disgraceful  tirade  we  bave  ever  been  pained 
by  reading.  Not  only  are  Mr.  Wallace  and  his  référée 
assailed  in  language  which  is  most  ungentlemanly,  but  the 
umpire,  Mr.  Wakh,  comes  in  for  his  share  of  the  malignity 
which  the  writer  of  the  pamphlet  thinks  it  wise  to  employ.  We 
do  not  care  to  lay  before  our  readers  many  sélections  from  this 
publication,  but  we  cannot  avoid  giving  a  few  extracts  as  a 
raison  d'être  for  our  oomments.  Speaking  of  Mr.  Walsh,  for  in- 
stance, the  pamphleteer  say  s  : — "  Take  thèse  editorial  function- 
aries  away  from  their  scissors  and  paste-pot,  and  they  are  found 
to  be  as  great  blookheads  as  other  men — mère  slaves  to  the 
popular  taste,  and  most  of  them  as  vénal  as  any  hireling  in  exist- 
ence. There  is  no  doubt  some  moral  or  pecuniary  pressure  was 
brought  to  bear  on  the  lato  décision,  and,  like  ail  cowards,  Mr. 
Walsh  was  afraid  to  uphold  the  truth,  and  the  palpable 
évidence  of  the  reports  against  the  array  of  scientific  opinion 
which  he  knew  would  be  down  upon  him  in  the  event  of  his 
giving  jndgment  favourable  to  the  anti-Newtonian  theory." 
He  speaks  of  Mr.  Coulcher  as  a  local  "  sawbones  *';  of  scientific 
men  as  a  class  which,  "  next  to  horse-dealers  and  jockeys,  bear 
the  réputation  of  being  the  most  tricky  and  unscropulous  in 
their  assertions  ;  "  and  generally  he  spealcs  of  Mr.  Wallace,  by 
implication,  as  a  liar,  a  cheat»  and  a  swindler. 

We  can  well  comprehend  how  painful  it  must  be  to  Mr. 
Hampden  to  bave  to  pay  £500  for  indulging  in  the  nonsense 
he  bas  enjoyed  so  long,  but  this  by  no  means  justifies  the 
course  either  he  or  his  friends  bave  taken  in  publishing  this 
pamphlet  ;  and  we  trust  that  Mr.  Wallace,  who  bas  had  the 
courage  to  pot  the  cap  and  bells  on  Mr.  Hampden's  head,  will 
equally  apply  the  légal  flagellum  to  the  individual  who  bas 
had  the  audacity  and  bad  taste  to  write  the  pamphlet,  and  the 
cowardice  to  publish  it  anonymously. 


▲  New  Photographie  Society  has  been  formed,  and  another 
German  journal  started,  by  the  photographers  of  Drosden.  This, 
acoording  to  the  Pîiotographic  Journal,  is  the  second  journal  of  the 
kind  bronght  ont  in  Germany  daring  the  last  twelve  months,  and  it 
is  tmly  gratifying  to  find  that  the  interest  in  photographie  matters  is 
by  no  means  flagging,  and  that  it  is  as  keen  as  it  ever  has  been.  The 
président  of  the  Dresden  Sooiety  is  M.  Hermann  Krone,  who  is  like- 
wise  editor  of  the  organ  of  the  sooiety,  Helios  ;  this  is  now  the  sizth 
photographie  jonmal  pnblished  in  the  Gtorman  langnage,  the  others 
being  the  Corre8p(yndenx  of  Vienna,  the  Miitheilungen  and  Licht  of 
Berlin,  and  the  Ârchiv  and  Notizcn,  The  two  last-named  joumals  are 
disoonneoted  from  any  sooiety,  while  the  other  four  respeotively  re- 
present  sooieties  in  the  dties  where  they  are  pnblished. 


I  li  Water  Zêvel  or  Camv9a  qfler  aU  t  Tk»  B«4ford  Canal  Swimdls  DHêeiêd  ani 
Baf09ed,  Th0  OoatroTênj  ênded,  m  aU  tneh  impioiu  frandt  mott  ead,  io  TÎoiory 
for  trath,  aad  ih«  d^TeU  ud  diigr«M  of  tboae  who  oppoM  it.~*<  KsowMt  thou 
not  thit  of  old,  liiiee  man  wai  plaoed  npoa  the  etrth,  that  the  triamphing  of  the 
wicked  il  short,  and  the  joy  of  the  hypoorite  but  for  a  arment  P  *'— Job  zx.  4, 6. 
Bwfndon  t  Alfred  Bail,  Printer,  Yictoria-ttreet.    1S70. 
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Binée  opeoiog  thii  department,  wê  hâTS  reoeiTed  lo  muoli  âuûtance  from 
friendlj  correepondenta  in  diflVrent  parts  of  the  world,  th«t  we  are  led  to 
brlieve  thftt  oar  r^eden  maj ,  with  Ter^r  little  trooble  to  themtelTes,  aid  os 
in  making  **  The  Week  "  a  moet  comprehenblve  record  of  cnrrent  evenU  in 
the  adeniifio  world.  We  therefore  appeal  to  ail  oar  frienda  to  lend  aa,  not 
merelT  their  "  ear»/'  bat  tbcir  handa,  and  to  a«nd  ua  aoy  weekly  "  iottings  " 
of  intereat  relative  to  mattera  ocenrrisg  in  tbeir  neifcfaboarhood.  "The 
amallett  contribution"  will  be  accepted,  and,  aerional^,  the  briefer  and  more 
terM  the  notée  are  the  bctter.     Secretariea  of  aoeietiea,  metropolitan  and 

EroTÎnoial,  librariana,  coratora,  l«ctarara,  and  teachera,  tamj  ail  do  aomething 
I  their  tom. 

HE  controversy  between  Dr.  Tyndall  and  Dr.  Bastian 
is  one  which  the  letters  that  hâve  appeared  on  the 
two  aides  are  far  from  bringing  to  a  conclasion.  It 
will  be  évident  on  référence  to  our  leader  on  Dr. 
Tyndall's  lecture  that  we  think  the  position  he  takes  np  is 
one  somewhat  hastilj  arrived  at,  and  bj  no  rneans  satis- 
factorily  snstained.  We  do  not  go  so  far  as  to  eay  that 
spontaneons  génération  is  demonstrated  ;  but  we  mnst 
confess  that  it  appears  to  ns  that  both  Dr.  Tyndairs  and  M. 
Pastenr^s  ezperiments  are,  as  Dr.  Bastian  says,  of  a  very 
ambiguoQS  character.  We  are  farther  of  opinion  that  the 
problem  is  one,  as  Dr.  Bastian  thinks,  to  be  wronght  ont  by 
the  biologist,  and  not  by  the  physicist  ;  and  we  think  it  some- 
what nnjnst  of  Dr.  Tyndall  to  ignore  the  fine  memoirs  of  both 
English  and  foreign  Inologists,  and  to  assert  that  the  *'  very 
best  modem  work  connected  with  this  subject  has  been 
ezecuted  by  a  chemist."  The  question  is  one  of  the  most 
diffionlt  in  the  whole  range  of  Science  ;  and  thongh  we  donbt 
that  spontaneons  génération,  in  Pouchet*s  sensé  of  the  term, 
will  ever  be  demonstrated,  we  hâve  reason  to  believe  that  Dr. 
Bastian's  researches  will  go  far  to  show  that  Pastenr's  asser- 
tions are  very  far  from  the  truth. 

The  schooner  yacht  ^oma  is  beiog  fitted  out  for  the  purpose 
of  dredging  on  the  west  coasts  of  S  pain  and  Portugal.  Her 
owner  and  m  aster,  Mr.  Marshall  Hall,  will  be  accompanied 
by  Mr.  W.  S.  Kent,  of  the  British  Muséum,  and  by  Mr.  E. 
Fielding. 

Db.  Gould,  the  famons  Transatlantic  astronomer,  has  reoeived 
an  invitation  from  the  Government  of  the  Argentine  Bepnblic 
to  visit  that  conntry  for  the  purpose  of  establishing  there  a 
National  Observatory,  the  proposed  site  for  which  is  Oordova.  If 
ail  plans  prosper,  this  will  be  the  second  permanent  national 
observatory  upon  the  South- American  continent.  Dr.  Gould 
is  making  strenuous  efforts  to  reach  Oordova  by  August  Ist  of 
the  présent  y ear  ;  he  will  take  with  him  a  Repsold  meridian-circle 
of  54  Unes  apertnre,  an  equatorial  refractor,  and  some  smaller 
instruments,  with  portions  of  the  building. 

Anotheb  asteroid  was  discovered  by  M.  Borelii  at  the  Mar- 
seilles  Observatory,  about  a  week  ago.  This  makes  the  llOth 
on  the  list. 

The  New  Zealand  Examiner  hails  the  arrivai  of  some  English 
rooks  b}'  the  City  of  Auckland,  whose  advent  should  now  be 
gladly  welcomed,  labouring,  as  they  do,  nnder  such  a  plague  of 
wireworm  and  Caterpillar.  We  trust  that  they  will  quickly 
multiply  in  the  province,  where  they  must  infallibly  prove  a 
great  bîessing  to  ugriculturists. 

Mr.  R.  h.  Allnatt,  writing  from  Eastbourne,  states  that 
in  the  horizon,  at  the  junction  of  the  north  with  the  west, 
nearly  in  the  plain  of  the  magnetio  meridian,  a  bright  Aurora 
borealis  appeared  on  the  evening  of  the  19th  at  9.30,  at  an 
approximate  élévation  of  5°.  It  had  no  streamers,  and  was 
bonnded  below  by  a  semi-spheroidal  cloud  of  black  cîrro- 
camulus,  which  cloud,  at  the  disappearanoe  of  the  Aurora,  rose 
quickly  above  the  horizon,  and  nsurped  the  place  of  the  lenti- 
cnlar  light.  During  the  passage  of  the  huge  chasms  in  the 
snn's  photosphère,  it  was  predioted  that  Auroras  would  be  of 
unuBual  frequency  ;  but,  whatever  may  hâve  been  the  disturb- 


ance  of  the  corrélative  forces,  solar  and  tellurio,  the  electro- 
magnetic  conditions  appear  to  hâve  been  oomparatively  tranqail. 
The  April  of  last  year  was  mnch  more  fi*equently  visited  bj 
auroral  displays  than  has  hitherto  been  the  présent  month. 

We  learn  from  the  Mail  that  at  Melbourne  the  15th  of 
February  was  the  hottest  day  of  the  season.  The  thermometer 
reached  109°  in  the  shade,  and  there  was  an  overpowering  hot 
wind  blowing. 

DiAMOKD-MiNiMa  in  Australia  appears  to  sncceed.  The 
Melbourne  Argus  states  that  the  mail  steamer  going  thismoath 
will  take  with  it  378  diamonds,  weighing  87  carats,  on  acoeant 
of  the  Australian  Diamond  Mining  Oompany.  The  pared  is 
the  prodnce  of  the  last  four  weeks*  work,  and  it  is  by  far  the 
best  yicld  that  the  company  has  yet  obtaiued.  Better  retaros 
are  expected  as  the  mine  becomes  opened  up.  A  parcel  of 
small  rubies  go  by  the  same  mail.  If  found  saleable  in  London, 
the  Company  will  be  able  to  send  larger  quantities.  The  tele- 
graph  wire  has  not  informed  us  of  the  finding  of  any  diamonds 
at  Madgee  during  the  month  beyond  those  that  hâve  been 
obtaiued  by  the  Australian  Diamond  Mining  Company.  It 
was  stated,  however,  by  the  local  paper,  early  in  the  month, 
that  there  had  been  a  marked  increase  in  the  number  obtained 
in  the  district.  Better  retnrns  still  would  hâve  been  got  bot 
for  the  delay  in  the  forwarding  of  machinery  ordered  two  months 
previously,  and  which  had  only  just  arrived  from  Victoria. 
The  people  in  the  Mudgee  district  were  v«ry  sanguine  of  the 
place  turning  out  most  successful.  A  parcel  of  diamonds  from 
the  Cudgegong  River  were  received  last  week  by  Messrs.  Clarke 
&  Oo.,  of  Melbourne.  The  number  of  diiLmonds  contained  in 
the  parcel  was  164.  Thèse  were  in  addition  to  the  sopply  that 
has  been  received  from  the  Australian  company.  The  atones 
were  quite  up  to  the  average  for  brilliancy  and  pnrity. 

The  steam-tug  Fah.  L.E.,  intended  for  service  in  the  Ghinese 
rivers,  and  fitted  with  the  Waraop  aëro-steam-engine,  bas  been 
heard  of  from  Gibraltar,  on  her  outward  woyage  ;  and  her  en* 
gines  seem  to  hâve  fulfîlled,  or  even  surpassed,  ail  anticipatioD. 
Her  captain  writes  '*  the  aëro-steam  System  is  invalaable  to 
us,*'  and  then,  going  into  détails,  he  reports  that  he  hu  care- 
fully  weighed  his  coal,  and  that  he  has  laad  a  consumptioncf 
only  two  and  a  half  tons  in  24  hours,  working  the  vessel  agaioBt 
a  heavy  lumpiog  sea  that  has  severely  tried  her  capabilities. 
The  engines  of  the  Fuh,  L,E.  are  of  60-horse-power  nominal  ; 
and  the  consumption  mentioned  amounts  to  somewhat  less  than 
41b.  of  ooal  per  nominal  horse-power  per  hour  ;  while  lOIb.  per 
hour  is  considered  a  moderate  consumption  with  ordinary 
engines.  The  indicated  or  actual  horse-power  of  the  Fuh.L^- 
amounts  to  aboat  thrice  the  nominal,  but  the  exact  proportion 
varies  with  différences  in  the  boiler  pressure.  As  far  as  ihia 
pair  of  engines  are  concerned,  it  would  seem  that  the  saviog 
by  the  aëro  System  is  probably  60  per  cent. — a  resnlt  that 
becomes  less  incredible  when  we  remember  that  according  to 
those  who  hâve  most  carefuUy  studied  the  subject,  we  do  not 
obtain,  in  the  common  méthode  of  generating  and  nsing  steam, 
more  than  about  one-eighth  of  the  power  which  the  fuel  oon- 
sumed  is  capable  of  yielding.  The  Warsop  System  maj  he 
said  to  dépend  upon  the  utiiization  of  some  of  the  force  that 
would  otherwise  be  wasted,  and  the  whole  of  this  force  amounts 
to  seven-eighths  of  that  which  is  generated.  Even  if  60  pçr 
cent,  of  coal  could  be  saved  with  certainty,  there  would  still 
remain  a  margin  for  future  improvements,  so  that  the  r^nlts 
obtained  with  the  Warsop  engine  are  fairly  within  the  liaii|^ 
of  what  may  be  reasonably  hoped  for  from  work  in  thw 
direction.  In  the  face  of  some  opposition,  and  after  the  fflU 
inquiry  that  is  there  always  instituted,  a  patent  for  Mr. 
Warsop's  invention  has  now  been  granted  for  the  Unitw 
States  of  America  ;  and  patents  hâve  also  been  taken  ont  iQ 
the  principal  Oontinental  countries.  The  System  is,  therefore, 
fairly  launched,  and  its  value  for  marine  and  for  statiooa^ 
engines  has  been  brought  to  the  test  of  independent  expen* 
ment. 
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The  question  of  the    admission  of  ladies  to  the  ordinary 
classes  of  the  University  of  Edinbnrgh  has  at  last  been  de- 
cided   in  the  négative,  afler   a  somewhat   storiny  discossion. 
As  things  now  are  in  onr  médical  srhools,  we  cannot  bat  be 
satisfied  with  tbis  resalt.    On  Taesday  week,  at  the  half-yearly 
meeting  of  the  gênerai   coanoil  of  the  University,  Professer 
Masson  moved  that  the  women  be  admitted.     Professer  Lay- 
cock  moved  an   amendment  that  they  shonld  noUbe  admitted, 
and  this  was  altimately  carried.     Wc  concur  in  great  measnre 
in  the  following  remarks  which  fell  on  this  occasion  from  Pro- 
fesser Laycock  :  —  He  said  that  Dr.  Masson  conceived  that 
there  woald  be  no  difficnlty  in  women  having  instruction  in 
any  of  the  classes  of  medicine,  and  asked  if  they  did  not  get 
instruction  along  with  men  when  they  went  to  chnrch.     But 
he  (Dr.  Laycock)  would  ask  whether,  when  they  went  to  church, 
they  heard  discussions  on  questions  which  ezcîted  the  imagi- 
nation they   conld   not  chasten,    questions   which  professors, 
addressing  men,  were  obliged  to  treat  with  great  seriousnees, 
and  with  great  réticence.    Jt  was  said  that  maie  and  female 
stndents  sat  together  in  Paris  class-rooros,  and  persons  wbo 
h  ad  been  présent  reported  that  they  h  ad  seen  nothing  objec- 
tionable.     It  occnrred  to  him  to  ask,  What  did  they  ezpect  to 
see  P     The  danger  was  not  in  the  acts  performed  in  the  olass- 
room,bnt  inthethoughts  thatmight  be  ezcited  there.  There  could 
be  no  more  important  topic  than  the  proper  éducation  of  women  ; 
the  great  interests,  nay,  the  very  existence,  of  our  civilization 
dépend ed  on  their  proper  éducation  ;  but  this  proposed  médical 
éducation,  if  carried  out,  wonld  be  a  curse  to  that  civilization. 
Thèse  were  strong  words,  but  they  were  the  resuit  of  long  con- 
sidération and  a  very  intimate  knowledge  of  the  snbject.    Should 
they  edncate  women  in  médical  knowledge  which  they  could 
prosecute  when  they  were  basely  inclined  P     The  ladies  now 
attending  the  University  had  corne  with  the  purest  motives  ; 
but  how  were  they  to  ascertain  when  a  Magdalene  came  to  their 
classes  ?     Should  they  be  allowed  to  inquire  into  the  characters 
of  any  women  presenting  themselves  P     The  question  had  ofteu 
been  asked,  who  were  the  women  that  would  come  to  study 
medicine  P     How  were  they  organized  mentally,  corporeally  P 
That  was  a  very  soientific  question  ;  but  it  was  a  practical 
question.     He  had  inquired  into  the  conduct  of  a  number  of 
médical   women   in   the   United   States  and   elsewhere,  and, 
although  there  were  a  good  m  any  exceptions  to  the  gênerai 
raie,  yet  they  had  a  tendenoy  to  become  political  and  social 
économiste  rather  than  practical  physicians,  and  in  that  capa- 
city  to  discuss  questions  of  morals  which  experienced  m  aie 
practitioners  absolutely  put  aside.     He  repeated  that  they  must 
look  at  the  matter  as  involving  deeply  the  question  of  public 
morals.     IJnless  it  was  very  guardedly  oonsidered,  the  IJniver- 
Bity  of  Edinbnrgh  might  be  giving  currency  to  principles  and 
doctrines  of  which  it  would  hâve  to  be  ashamed.     With  référ- 
ence to  the  teaching  of  men  and  women  in  the  same  class,  he 
himself  would  feel  compelled  in  the  présence  of  women  to  leave 
eut  a  good  deal  of  what  he  should  otherwise  say.     One  could 
say.things  to  men  sépara tely,  or  to  women  separately,  which 
one  could  not  say  to  them  when  they  were  together.     The 
ladies,  no  doubt,  would  be  as  pure  as  angels,  but  he  could  not 
say  as  much  for  the  maies.     He  knew  from  expérience  that 
Bome  proportion  of  the  students  that  came  to  the  University 
had  prnrient  thoughts,  and  were  very  apt  to  express  them. 
Was  he,  then,  to  emasculate  his  lectures  because  flve  or  six 
ladies  were   présent  in  the  class  P     Certainly  not.     On  the 
score  of  justice  to  the  students  he  would  not  deprive  them  of 
that  information  which  he  thonght  it  was  désirable  to  give 
them.     On  thèse  grounds  he  would  never  think  of  admitting 
ladies  to  his  class.     With  regard  to  clinical  instruction,  he,  for 
one,  wonld  protest  against  having  separate  classes  in  the  in- 
firmary  ;  and  as  for  teaching  men  and  women  in  mized  classes, 
what  would  the  managers  of  that  institution  say — what  would 
the   public   sayP      Professer   Masson   wonld   say   that  some 
arrangement  could  be  made.     That  was  not  teaching  academi- 
cally  ;  it  was  a  mère  ladylike,  sentimental  style  of  instruction. 


The  instruction  given  in  a  University  should  be  solid,  World- 
wide, truthful  teaching,  not  a  dilettante  teaching  such  as  Pro- 
fesser Masson  referred  to. 

The  valuable  astronomical  instruments  from  Hartwell-houso 
Observatory,  the  property  of  Dr,  Lee,  deceased,  were  disposed 
of  the  other  day  at  the  rooms  of  Messrs.  Ghristie,  Manson,  & 
Woods,  in  King-street,  St.  James*s.  The  following  were  the 
more  important  objecta  : — Lot  1.  The  transit  instrument,  by 
Jones,  of  Charing-cross,  5-ft.  focus  and  3|-in.  aperture, 
mounted  on  stone  piers,  fitted  with  Brazilian  pebbles,  two 
setting  circles,  a  full  battery  of  eyepieces,  and  ail  necessary 
apparatus — 11  guineas  (Hodgson)  ;  2.  A  sidereal  dock,  by 
VuUiamy,  of  Pall-mall,  specially  for  Dr.  Lee,  furnished  with 
mercurial  pendulum  and  Graham's  dead-beat — £25. 10s.  (Page); 
4.  A  Gregorian  télescope,  with  5-in.  spéculum  and  low  stand — 
8  guineas  (Harris)  ;  5.  An  equatorial  stand,  nniversal,  by 
Cooke,  of  York,  for  a  6-fb.  réfracter,  with  a  cast-iron  stand — 
14^  guineas  (Gibson).  Among  other  scientific  apparatus  were 
the  following  : — 31.  A  42-in.  télescope,  2|-in.  achromatic  object- 
glass  by  Dollond,  with  brass  pillar  and  claw  stand,  and 
mahogany  tripod  stand  (fitted  with  divided  altitude  quadrant) 
to  match  ;  the  télescope  is  fitted  with  finder,  telescopic  steady- 
ing  rods,  four  Huyghenian  eye-pieces,  magnifying  40, 80, 130, 180 
diameters,  Kitchener's  pancratic  eye-tube,  magnifying  to  300 
diameters,  double  gold-wire  miorometer,  &o.,  and  ail  the  accom- 
paniments  of  a  first-dass  télescope,  contained  in  a  handsome 
mahogany  case — 14^  guineas  (Handford). 

In  connection  with  the  great  Gomet  of  1861,  Mr.  J.  B.  Hind 
writes  to  the  Times  to  correct  an  oversight  in  a  préviens  com- 
munication. He  say  s  : — In  my  communication  inserted'  in 
your  last  impression,  I  hâve  inadvertently  referred  to 
the  great  oomet  of  1861  as  moving  in  an  orbit  reeembling 
that  in  which  the  meteors  of  the  April  period  appear  to 
revolve,  instead  of  the  first  cornet  of  1861,  discovered  by  Mr. 
Thatcher,  of  New  York,  on  the  4th  of  April.  The  following 
nnmbers  will  show  the  degree  of  similarity  : — 

Metoors.  Oomet,  1861  (I). 

Perihelion  distance 0*955  0*920 

Eooentrioity    0-9829  09835 

Loner.  of  perihelion 236* 243'' 

Asoending  node 30  30 

Inolination 89  80 

Motion    Direct  Direct 

Period  about  415  years.    The  above  oomparison  is  given  by 
Dr.  Galle,  of  Breslan. 

The  Paris  correspondent  of  the  British  Médical  Jownal 
points  out  that  the  agitation  produced  in  the  médical  world  of 
that  city  by  the  récent  disturbances  in  M.  Tardieu*8  class- 
room,  and  the  conséquent  cTosure  of  the  School  of  Medicine,  is 
far  from  having  subsided.  The  stndents  appear  to  be  divided 
in  opinion  as  to  the  manner  in  which  M.  Tardieu  should  ulti- 
mately  be  dealt  with.  At  a  meeting,  it  was  resolved  by  a 
twenty-fold  majority  that  he  should  be  requested  to  reeign  ; 
while,  on  the  other  hand,  a  paper  is  being  signed  by  those 
students  who  think  that  his  résignation  would  be  "  un  fait 
regrettable."  A  movement  for  the  formation  of  a  "Free 
School  of  Medicine  " — that  is,  one  independent  of  State 
patronage  and  control — has  been  originated.  Two  stormy 
meetings  of  students  and  professors  bave  been  held;  but  as 
yet  no  definite  conclusion  has  been  arrived  at. 

An  event  of  some  degree  of  importance,  as  bearing  on  the 
higher  éducation,  takes  place  to-day,  when  the  examinera  to 
the  University  of  London  are  to  be  elected.  Thèse  gentlemen 
are  not  required  to  be  members  of  the  University,  nor  even 
natives  of  England.  In  this  provision,  says  the  Lancet,  the 
University  of  London  shows  a  trnly  Catholic  spirit.  That  the 
eiaminers  will  be  men  of  distinction  we  may  very  confidently 
predict.  There  may  possibly,  however,  be  an  nndue  prépon- 
dérance of  ezaminers  from  the  same  school,  so  as  to  lend  some 
degree  of  support  to  charges  of  favouritism.     Obviously,  the 
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Bame  médical  scbool  shonld  not  fumish  both  examiners  in  an j 
brancfa  of  science.  We  observe  that  there  is  a  vacant 
ezaminersbip  in  chemistry,  and  that  the  otber  examiner  is 
Dr.  Odling.  Plainlj,  tberefore,  St.  Bartbolomew's  shonld  not 
snpply  the  vacant  chair. 

It  will  be  remembered  that  on  the  13th  of  Joly  last  a 
depntation  from  the  Gonncil  and  India  Committee  of  the 
Society  of  Arts  waited  on  the  Doke  of  Argyll,  for  the  pnrpose 
of  nrging  the  Grovernment  of  India  to  take  stepa  for  providing 
a  Department  of  Agricnlture  for  India.  The  Connbil  of  the 
Society  hâve,  therefore»  great  pleasnre  in  annonnoing  that  a 
Department  of  Agriculture  and  Commerce  for  India  bas  now 
been  established,  and  that  Mr.  Bivett  Garnac  bas  been 
appointed  the  Secretary. 

An  attempt  is  being  made  to  secnre  the  admission  into 
the  Infant  Orphan  Asylum,  at  Wanstead,  of  one  of  the 
children  of  the  late  J.  E.  Sowerby,  the  well-known  botanical 
artist  and  engraver.  Mr.  Sowerby  rcndered  soch  excellent  ser- 
vices to  Science  that  we  trnst  this  attempt  may  be  snccessful. 
Mr.  Sowerby  died  a  short  time  since,  after  a  brief  illness, 
leaving  a  widow  and  six  children,  with  bot  scanty  means  of  sup- 
port beyond  a  small  life  insnranoe  policy.  Proxies  may  be  sent 
to  Mr.  G.  J.  Sowerby,  54,  Lombard-street. 

A  Bill  lately  passed  by  the  Austrian  Parliaroent  for 
increasing  the  salaries  of  the  University  professors  in  the 
Empire  bas  received  the  Impérial  sanction. 

Messbs.  a.  Liyzbside,  of  the  Boyal  Sohool  of  Mines,  and 
H.  N.  Martin,  of  University  Gollege,  London,  hâve  been 
elected  to  Scholarships  for  Natnral  Science  at  Ghrist's  Collège, 
Cambridge. 

Photoobafhebs  generally  will  learn  with  regret  the  death  of 
a  distingnished  exponent  of  their  art,  in  M.  Nièpce  de  St.  Victor. 
He  died  suddenly,  at  bis  office  in  the  Louvre,  from  apoplexy,  at 
mid-day  on  the  7th  inst.,  having  been  perfeotly  well  in  the 
moming.  Begarding  him  as  one  of  the  most  indefatigable  and 
skilfnl  of  experimentalists,  the  Fhotographic  News  says,  he  bas 
oontributed  largely  to  the  progress  of  photography,  and  bas,  in 
varions  instances,  been  the  originator  of  distinct  branches  of 
the  art.  He  was  nnqnestionably  the  practical  originator  of 
photography  on  glass  plates,  for  although  Sir  John  Herschers 
experiments  with  glass  plates  coated  with  films  of  precipitated 
silver  were  proeecuted  in  1839,  it  was  not  nntil  the  introduction 
of  albumenized  plates  in  1848  that  a  practical  process  on  glass 
came  into  use.  One  of  the  most  interesting  phases  of  photo- 
graphy with  which  M.  Nièpce  de  St.  Yictor's  name  is  asso- 
ciated  is  heliochromy,  which,  since  the  earlier  labours  of  Bec- 
querel, he  bas  made  almost  entirely  bis  own,  some  of  his 
examples  having  been  exhibited  in  the  last  international  exhi- 
bition in  Paris,  affording  an  opportnnity  to  the  public  of 
examining  photographs  in  colonr,  a  privilège  which  had  beforo 
been  only  accessible  to  a  favoured  few.  Amongst  the  processes 
ont  of  the  beaten  path  of  photography  with  which  M.  Nièpce 
de  St.  Victor's  name  is  associated,  we  may  mention  photo- 
engraving  ;  experiments  with  salts  of  uranium  as  photographie 
agents  ;  experiments  with  what  he  termed  "  stored-up  light," 
and  other  new  actions  of  light  ;  photography  without  salts  of 
silver,  and  varions  other  processes  in  the  by-paths  of  photo- 
graphy. M.  Nièpce  de  St.  Victor  was,  at  the  period  of  his 
death,  seventy-two  years  of  âge. 

Messrs.  Loyell  Beevs  &  Co.  are  abont  to  issue  an 
English  édition  of  M.  Baillon's  great  treatise,  L'Histoire  des 
Pla/ntes.     The  first  part  is  promised  for  October. 

An  error  having  been  detected  in  the  letter-press  of  the 
Synopsis  of  the  Extinct  Batrachia  and  Eeptilia  of  North 
America,  by  Professer  Edward  D.  Cope,  it  wiU  be  necessary  to 
oancel  and  replace  one  of  the  forms.  The  author  bas  tberefore 
sent  out  a  notice  requesting  those  who  bave  copies  of  Part  I. 
to  retum  them  to  him,  237,  Dock-street,  Philadelphia,  U.S. 


The  part  will  be  retamed  oorrected,  and  àll  postal  expenfes 
borne  by  the  author. 

The  Silk  Supply  Association  are  very  hopefnl  of  sncoeed- 
ing  in  establishing  the  easy  practioability  of  silk  culture  in  thit 
oountry  and  the  colonies.  It  asks  snch  of  those  gentlemen  who 
are  willing  to  assist  it  in  its  efforts  as  hâve  mulberry-trees,  to 
send  small  supplies  of  leaves  occadonally  to  the  secretary,  at 
65,  Moorgate-street.  Acoording  to  our  oontemporary  the 
(rcurdeners*  Ohronide,  the  Science  and  Art  Department  of  the 
South  Kensington  Muséum  bas  placed  at  the  disposai  of  the 
Association  a  room  for  the  purpose  of  rearing  the  silkworms 
dnring  the  ensuing  months  of  May  and  June. 

The  large  number  of  one  hundred  and  sixty-two  graduâtes 
received  their  diplomas  last  month  at  the  Jefferson  Médical 
OoUege,  Philadelphia.  Tbis  is  the  first  occasion  of  oonferring 
diplomas  since  the  opening  of  the  collège. 

A  NEW  full  chair  bas  been  created  in  the  Médical  Department 
of  the  University  of  Pennsylvania,  to  be  entitled  Professorship 
of  Clinical  and  Operative  Surgery,  and  Dr.  D.  SEayes  Agnew, 
late  Demonstrator  of  Anatomy,  will  be  invited  to  fill  it. 

It  is  now,  says  a  oontemporary,  asoertained  that  Dr.  Munok, 
the  Swedish  naturalist,  is  one  of  the  many  victime  of  Lopes. 
He  was  detained  in  prison  for  some  time,  and  then  executed. 
His  collections  bave  been  saved,  and  are  on  their  way  to 
Stockholm. 

The  following  résolution  was  passed  at  a  committee  of  the 
Council  of  the  Boyal  Astronomical  Society,  held  on  the  8th  of 
April  : — "  Besolved, — That  the  Fellows  be  informed  that  there 
is  a  possibility  of  the  Government  providing  means  of  transit  to 
and  from  stations  on  the  Mediterranean  for  about  sixty  observers, 
who  may  be  willing  to  take  part  in  the  observation  of  the  total 
éclipse  of  December  22,  1870;  and  that  persons  willing  to 
undertake  a  portion  of  the  observation,  on  a  plan  to  be  arranged 
by  the  Council,  be  invited  to  send  their  names  to  the  secretaries, 
and  also  to  state  the  branch  of  observation  which  they  wonld 
be  prepared,  or  prefer,  to  undertake,  and  the  instruments  they 
would  be  willing  to  contribute."  The  names  of  those  who  are 
willing  to  take  part  in  the  observation  of  the  éclipse  shonld  be 
sent  in,  if  possible,  before  the  next  meeting  of  the  Council  of 
the  Society,  May  13. 

The  oonversazione  given  on  Saturday  night  at  the  Boyal 
Society  by  the  président,  (ïeneral  Sir  Edward  Sabine,  bas,  to 
some  extent,  redeemed  the  repute  of  soirées  of  Uiis  kind. 
Among  the  subjects  of  scientific  interest  the  collection  shown 
by  Dr.  Carpenter  and  the  experiments  by  Mr.  C.  F.  Varley 
were  the  most  conspicuous.  The  greater  portion  of  the  room 
adjoining  the  entrance-saloon  was  taken  up  with  iliustrations 
of  the  animal  life  of  the  deep  s^a,  induding  Echinodermata, 
Sponges,  and  Foraminifera.  General  Sabine  seemed  perfecUy 
delighted  with  what  Dr.  Carpenter  oalls  the  beauties  of  the 
océan.  Some  of  the  forms,  when  minutely  examined,  reveal 
structures  of  the  fiuest  delicacy  imaginable.  Inglefield's  hy- 
drostatio  steering  apparatus  was  remarkable  on  account  of  the 
power  which  it  evidently  gave  to  the  man  at  the  helm.  Several 
other  instraments  and  modèle  of  engineering  interest  were 
shown.  The  dark-room  was  occupied  by  Mr.  Cromwell  F. 
Varley,  the  electrician,  whose  experiments  drew  oonsideraUe 
attention.  Gtbssiot,  Grove,  Tyndall,  and  the  Earl  of  Gaithneas 
were  unanimous  in  their  approbation  of  Mr.  Varley's  efforts 
and  success.  He  exhibited  some  striking  phenomena  in  a 
Gfôissler's  tube,  which  reminded  one  of  the  streamers  and  /or- 
maMon  of  the  Aurora  borealis.  An  exhausted  tube  was  placed 
over  the  pôles  of  a  powerful  electro-magnet  and  a  ourrent  of 
electricity  sent  throngh.  The  inside  of  the  tube  presented  the 
usual  brilliant  violet  glow  around  the  négative  pôle,  and  a  dif- 
fused  feeble  light  throughont  the  tube,  until  the  magnet  was 
excited.  Then  the  diffusion  disappeared  and  a  luminous  aroh 
was  formed  joining  the  two  pôles  of  the  magnet,  and  /exiending 
even  beyond  the   negative-pole.      Gassiot  and  Pliilbker's  ïû- 
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searcbes  on  tbe  same  subject  lia^e  some  years  ago  silown  ihat 
there  eziats  a  oonnection  between  magnetism  and  the  disoharge 
in  vRcno.  Mr.  Varley's  expérimenta  on  Saturday  went  to 
show  ihat  tbe  laminons  arch  ia  hollow,  and  tbat  it  can  be  in- 
tercepted  by  a  solid  anbatance.  He  argues  tbat  incandescent 
matter  is  projected  from  tbe  negatire-pole,  bnt  controUed  as  to 
its  course  by  tbe  magnetic  rays. 

The  foUowing  is  a  résumé  of  tbe  courses  of  lectures  on 
Fbysical  and  Natnral  Science  abont  to  be  delivered  at 
Oxford  : — The  Savilian  Professor  of  Geometry  (Mr.  H.  Smitb) 
will  lecture  on  "  Geometry  of  Three  Dimensions  "  on  Wednea- 
daya  and  Satnrdaya,  at  nino  a.m.,  commencing  April  30.  Tbe 
Profesaor  will  also  lecture  informally  on  Tueadays  and  Fridays, 
at  e1e?cn.  Tbe  Sedleian  Profesaor  of  Natnral  Pbiloaopby  (Mr. 
Price)  will  lecture  on  "  Elaaticity  and  Problems  in  Applied  Ma- 
tbematics  "  on  Tucsdaya  and  Thuradays,  at  one,  commencing 
April  28.  Tbe  Profesaor  of  Expérimental  Pbiloaopby  (Mr. 
Cliftou)  will  give  practical  instruction  in  tbe  metbods  of  weigb- 
ing  and  meaauring.  Tbe  Profeaaor  of  Geology  (Mr.  Pbillipa) 
will  lecture  on  tbe  '*  Foaails  in  tbe  University  Muséum  "  on 
Mondays  and  Wedneadays,  at  twelve,  oommenciug  Monday, 
May  2.  Tbe  Profeaaor  will  also  be  bappy  to  meet  students  in- 
formally in  the  Muséum  on  Tneadaya  and  Thursdays,  at  twelve. 
Tbe  Profeaaor  of  Mineralogy  (Mr.  Story-Maakelyne)  will 
lecture  on  minérale  of  varioua  clasaea  on  Tueadaya  andFridaya, 
at  balf-paat  aeven  p.m.,  commencing  Friday,  April  29.  The 
Professor  of  Cbemistry  (Sir  B.  Brodie)  will  see  students  on 
Saturday,  April  30,  from  eleven  to  twel^e.  Tbe  Demonstrator 
in  Cbemistry  (Mr.  Wyndbara)  will  lecture  on  tbe  "  Metboda  of 
Yolumetrio  Analysis,"  in  connection  witb  a  practical  class,  on 
Mondays,  Wednesdays,  and  Fridays,  at  eleven,  commencing 
Monday,  May  2.  Practical  inatruction  will  alao  be  given.  Tbe 
Linacre  Profeaaor  of  Anatomy  and  Pbyaiology  (Dr.  BoUeaton) 
will  lecture  on  **  Tbe  Nervous  System  "  and  on  "  Classification.'* 
Tbe  lectures  on  tbe  Nervous  System  wiU  be  given  on  Satur- 
days,  at  one  ;  tbose  on  Classification  on  days  to  be  bereafber 
fized.  Tbe  course  begins  on  Saturday,  April  30.  Tbe  Pro- 
fessor of  Botany  and  Bural  Economy  (Mr.  Lawson)  will  lecture 
on  "  Structural  Botany  "  on  Mondaya,  Wednesdays,  and  Fri- 
days, at  one,  commencing  Wednesday,  April  27.  He  will  alao 
lecture  on  the  Principlea  of  Claaaification  and  Economie  Botany 
on  Tueadays  and  Thursdays,  at  one,  commencing  Thursday, 
April  28.  The  Professor  of  Zoology  (Mr.  Weatwood)  will  be 
happy  to  see  students  who  may  désire  to  work  at  tbe  inverte- 
brated  classes.  He  will  also,  in  conjunction  witb  the  Professor 
of  Botany,  make  aflernoon  excursions  during  tbe  term. 


ORIGINAL  COMMUNICATIONS. 

[Under    thia   bead   we    propose  to    pablisb  Papera  oommnnioated 
specîally  to  the  pages  of  thia  Journal.] 


NOTES  ON  THE  NOMENCLATUBE  OF  INGBNITE 

(INTRUSIVE)  ROCKS. 

BY  G.   H.   KINAKAN.  M.II.I.A.,   ETC. 

N  a  récent  number  of  the  Oeoîogieal  M<igazvne 
(vol.  vil.  p.  103),  Mr.  G.  Poulett  Scrope  called 
attention  to  a  moat  important  subject  to  the  geolo- 
gîst,  namely,  the  varying  minerai  and  obemical 
dÎTision  of  rocks  attempted  to  be  forced  into  the  science  of 
geology  by  some  of  tbe  geologiata  of  the  preaent  day.  Mineralo- 
gîsts  may  adopt  theae  diviaiona  if  they  tbink  proper,  but 
geologists  cannot,  if  they  intend  their  science  to  remain  pure  ; 
as  their  science  is  tbe  study  of  rock  petrologically  or  in  rock 
masses,  and  not  litbologically  or  by  their  varying  mineralogical 
composition.  To  simplify  the  study  of  ingenite  rocks  ought 
apparently  to  be  tbe  aim  of  every  geologist.  Tbis,  however, 
can  never  be  accomplished  if  a  false  dasaification  is  adopted. 


Another  innovation  tbat  seems  now  to  be  in  fashion  is  ^^^ 
invention  of  new  names,  or  tbe  adoption  of  names  that  bave  ^^ 
spécial  merit  to  recommend  them,  thereby,  instead  of  aimpli^y- 
ing  the  science,  making  confusion  doubly  confused.  Mr.  David 
Forbes  some  time  since,  in  tbe  Geoîogiccd  Magazine  (vol.  iv. 
p.  49),  pointed  ont  the  barbarous  uses  to  which  geological  names 
may  be  put,  and  perhaps  I  may  be  allowed  to  call  attention 
to  two  names  lately  attempted  to  be  introduced  into  the 
nomenclature,  more  especially  as  in  addition  to  their  want  of 
merit  they  are  pemicious.  Among  tbe  ancient  ingenite  rocks, 
iotermediate  between  the  "  greenstones,'*  or  basic-rocks,  and 
the  "  felatones,"  or  acid-rocka,  ia  a  claas  partaking  more  or  less 
of  the  nature  of  both,  and  having  very  similar  relations  to 
them  as  tbose  that  the  '*  greystones  "  of  Scrope  bave  to  the 
Tracky tes  and  Dolorytes  among  the  modem  or  volcanic  ingenite 
rocks  ;  for  thèse  rocks  the  term  Porphyrite  is  to  be  adopted. 
Many  geologists  believe  the  names  Porphyry  and  Porphyrite 
to  be  aynonymous  ;  tbis,  however,  ia  not  to  be  the  caae,  bnt 
the  latter  ia  to  be  confined  to  "  quartzlesa  rocka,"  "  uaually  of 
a  dark  colour,  having  a  felaitic  matrix  containing  individual 
cryatala  of  felapar,  mica,  or  hornblende."  Cotta,  who  aeems  to 
be  the  firat  to  propose  tbis  name  for  thèse  rocks,  thus  recom- 
mends  (P)  it  "  The  name  of  porphyrite  refers  to  a  texture 
which  ia  not  a/n  essetUial  feature  of  tJiese  rocks,  and  the  porphy' 
rites  are  not  always  i/nfact  porphyritic"  Thus  we  find  tbat  a 
name  which  bas  a  spécial  référence  to  the  porphyritic  chariicter 
of  rocks  is  to  be  a()plied  to  a  claaa  of  rocks  that  often  bave  not 
thia  character.  Moreo ver,  thèse  rocks  as  a  class  are  not  quartzless, 
for  although  tbose  belonging  to  tbe  newer  Palaeozoio  epoch  may 
in  gênerai  be  quartzleaa,  yet  the  older  PalsQozoic  baaic-felapathio 
rocks  nearly  always  contain  more  or  less  quartz.  It  may  be 
said  that  thi^  class  of  rocks  wants  a  name.  If  they  do,  why 
not  use  tbe  term  Earite,  specially  invented  for  and  given  to 
them  half  a  century  ago  by  D'Aubuisson  on  account  of  their 
fusibility  P  The  other  objectionable  name  is  Mica-trap.  Cotta's 
définition  for  tbis  class  of  rocks  is  *'  compounds  of  mica  and 
felspar  witb  ont  marked  porphyritic  texture.  They  contain  no 
quartz  nnleaa  quite  exceptionally."  Tbis  définition  is  tbat  of 
tbe  rock  called  Mirmette,  and  why  change  the  latter  name  for 
one  tbat  is  objectionable  P  as  Trap,  aocording  to  the  Swedish 
geologists,  from  whom  we  received  tbe  name,  is  a  variety  of 
dolory  te,  a  compact  blackish-coloured  rock,  composed  of  felspar 
and  pyroxene.  Some  Britiah  geologiata  uae  the  name  mica- 
trap  while  describing  varieties  of  dioryte  and  doloryte,  and 
although  in  the  latter  case  litbologically  they  may  be  correct, 
yet  petrologically  they  are  not,  as  the  rocks  so  called  are  por- 
tions of  dylaa  or  masses  of  doloryte  that  in  thèse  places  are 
more  or  less  micaceous,  conaequently  not  oorreotly  a  petro- 
logical  or  geological  diviaion,  but  rather  a  lithological  or  a 
varying  minerai  and  chemical  diviaion  for  a  portion  or  portiohs 
of  rock-masses. 


THE   SULPHUS-BEDS  OF  OALIPOENIA. 

|HE  production  of  sulphur  and  manufacture  of  its 
compounds  in  California  are  rising  in  importance. 
The  chief  supply  of  the  world  is  obtained  from  the 
sides  of  Mount  Etna,  in  Sicily,  and  that  State  used 
tbe  Sicilian  brimstone  until  lately.  Now  the  sulphnr-works  on 
the  shore  of  Clear  Lake  produce  four  tons  a  day,  as  much  as 
the  coast  can  consume.  The  freight  from  the  Mediterranean, 
the  increased  charge  on  aocount  of  the  combustible  natnre 
of  the  material,  and  the  necessity  of  keeping  large  stocks  on 
hand,  so  as  to  prevent  any  disturbance  of  trade  in  case  a 
cargo  sbould  be  delayed  or  lost,  give  decided  advantages  to  the 
home  manufacture. 

The  Sicilian  brimstone  cannot  be  had  in  California  for  less 
than  four  cents  per  ponnd,  and  the  domestio  article  is  sold  for 
three  and  a  half  cents.  Clear  Lake  occupies  the  crater  of  an 
eztinct    volcano,   and  the  évidences  of  volcanic    action  are 
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abandant  in  the  vicinity.  The  triangle  formed  bj  the  lake» 
the  Geysers,  and  St.  Helena — each  abont  twenty-five  miles 
from  the  other  two — abounds  with  volcanio  scoria,  trap,  lava, 
obsidian,  tnfa,  warm  springs,  and  other  remains  of  eraptions, 
and  signa  of  snbterranean  beat  at  no  great  distance  from  the 
surface. 

The  snlphar-bed  of  Glear  Lake  is  abont  eight  miles  firom  the 
Bonthem  end,  on  the  eastern  shore,  only  a  few  hnndred  yards 
from  the  water.  There  is  a  bank  resembling  ashes,  in  which 
there  are  nnmerons  alkaline  and  sulphnr  springs,  and,  also, 
▼ent  holes  from  which  salphnroas  fumes  escape.  Thèse  holes 
are  sarrounded  by  beantifal  crystals  of  pure  sulphnr  deposited 
from  the  fumes  rising  from  below.  The  earth,  containing  about 
fifty  per  cent,  of  sulphur,  is  placed  in  an  iron  retort,  which  is 
heated  to  a  high  température,  so  that  the  sulphur  is  driven  off 
in  fumes  into  a  receiver,  where  it  settles  in  a  liquid  form,  and 
runs  ont  into  pine  boxes,  2  ft.  long  and  1  fb.  square.     It  is  as 


pure  as  the  Sicilian  brimstone  ;  but  the  latter  comes  in  sticks» 
which  are  more  conyenient  for  handling,  when  small  pièces  are 
wanted. 

The  lump  sulphur  is  used  ohiefly  for  making  powder  and 
Bulphuric  acid,  which  last  is  employed  in  making  blae-stone, 
giant  powder,  nitric  acid,  and  muriatic  acid,  and  in  refining 
gold  and  silver.  The  consumption  of  sulphuric,  nitric,  and 
muriatic  acid  on  the  coast  amounts  to  2,000,000  Ib.,  and  the 
entire  demand  is  snpplied  by  home  manufacture. 

Lately  the  production  of  flowers  of  sulphur  h  as  been  corn- 
menced  at  Clear  lake.  The  fumes  passing  off  from  the  retort, 
instead  of  being  carried  into  a  small  hot  receiver  as  for  brim- 
stone, are  led  into  a  large  cool  ohamber,  in  which  they  condense 
into  a  flaky,  snowlike  condition.  This  form  of  sulphur  will  be 
needed  in  large  quantities  nezt  spring  and  summer,  as  a  cure 
for  the  mildow  which  attacks  the  vines,  and  did  great  damage 
in  many  of  the  vineyards  last  year. — Alta,  Galifornia, 


ADDITIONS  TO  THE  MENAGEBIE  OF  THE  ZOOLOOICAL  GABDENS,  BEGENTS  PABK. 

From  April  17th  to  23r(2,  1870. 


Kame. 

Conatry. 

How  obtained. 

1 
Wh«r«  plaoêd  in  0«rd«u. 

i 

2  Mouflons  (Otîb  masimon) 

Bom  in  the  Ménagerie   

On  approval 

Presented  by  G.  VVilks,  Esq.,  C.M.Z.S.  .. 

Ditto 

Ditto 

Fresented  by  Dr.B.  S.  Feart 

Fresented  by  Mr.  £.  Chimpson 

Fnroha<iod .....^ 

Sheep-sheds 
Carnivora-dens 
Falcons'  Ariazy 
Winter  Ariary 
Yaltnres'  Ariaiy 
Farrot-hoose 
Beptile-hoase 
Farrot^hoase 

1  Bengalese  Léopard  Cat  (Felis  Bengalenais) 

2  Brazilian  Caraoaras  (Folyboros  BrasiliensiB)    

1  Chimanango  (Milvaffo  chimango)  

1  Chilian  Sea  Eagle  (Gteranoaëtas  agnia) 

1  Bose-orested  Cookatoo  (Caoatoa  Molaooensis) 

1  Indian  Python  (Fython  moluroB)    

1  GnatemiJan  Amazon  (ChryaotÎH  Guatemala)    

1  Angulated  Tortoiso  (Testndo  angulata) 

1  Stanley  Crâne  (Tetrapteryx  paradisens)    

2  Secretary  Yaltnres  (Serpentarios  reptUiToms) 

1  Cretan  Goat  (Capra  beden)  S    

India 

Baenoa  Ayres  

Ditto 

Ditto 

Molaooas  

India 

Central  Amerioa  . . . 

Afrioa  

Sonth  Africa    

Ditto 

Ditto 

Deposited  by  E.  0.  Blake,  Esq 

Ditto 

Bom  in  the  Ménagerie   

Ditto 

Eastern  Aviary 
Ditto 
Goat-sheds 

/ 

1 

ANIMALS  AS  FELLOW-BOARDERS. 

BT  P.  J.  YAV  BENEDBN. 

In  Thbbb  Parts. — Part  I. 

PAPER  by  M.  P.  J.  yan  Beneden  was  recently  read 
before  the  Belgian  Academy,  on  what  he  termed  the 
commensalieme,  commeusiolity,  or  literally,  commou' 
tahleigme  of  animais,  describing  the  habits  of  créa- 
tures who  may  be  said  to  board  together,  but  whose  association 
is  distinct  from  that  of  victim  and  parasite. 

Ev^ery  fish,  ho  says,  is  a  livîng  and  moviog  territory,  on 
which  a  fauna  is  developed  possessing  spécial  interest.  When 
a  small  animal  daims  to  profit  by  the  fins  of  one  larger  than 
itself,  aocompanies  it  in  its  chase,  and  picks  up  spoiis  which 
the  larger  one  disdains  or  abandons,  we  see  none  of  the  motives 
which  characterize  parasitism.  Even  when  one  résides  upon 
the  other,  it  frequently  does  not  deserve  the  term  which  is 
applied  to  it.  It  is  not  rare  to  find  loyal  companions  by  the 
side  of  gênerons  hosts,  rendering  service  in  return  for  the  hos- 
pitality  they  receive.  The  parasite  makes  it  bis  business  to 
live  at  the  ezpense  of  another  ;  the  associate  is  simply  a  table 
companion.  When  a  whale  is  covered  with  barnacles,  who  can 
say  that  thèse  Cirripeds  are  parasites  P  They  merely  ask  of 
their  colossal  companion  a  lodgiog-place,  and  they  are  not 
more  dépendent  upon  him  than  coach  travellers  or  railway 
passengers  :  they  feed  themselves  on  their  journey.  Leeches 
behave  quite  differently  :  temporarily  attached  to  the  skin  of 
their  host,  they  suck  hîs  blood,  and  drop  off  after  their  meal, 
that  they  may  conveniently  digest  it.  They  are  not  deemed 
parasites,  becanse  they  leave  their  host  during  the  intervais 
beiween  their  meals  ;    but    this    is   an    erroneous    opinion  ; 
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for  they  are  true  parasitée»  as  the  bamaclea  are  true  com- 
panions. 

There  are  many  animais  living  in  common  whose  relation  to 
each  other  is  not  well  appreciated,  and  it  will  not  be  nninter- 
esting  to  glance  at  thèse,  and  endeavour  to  form  a  notion  of 
the  ties  that  unité  them.  We  do  not  mean  to  speak  of  those 
associations  which  are  known  as  flocks  and  troopa,  composed  of 
individuals  of  the  same  species  united  for  defence  or  attack  ;  or 
of  différent  sexes,  neuters,  workers,  soldiers,  &o.,  which  belong 
to  the  same  family.  Our  pnrpose  is  with  associations  of  dif- 
férent species  whose  members  bring  together  their  energy,  their 
intelligence — I  might  say,  their  capital,  and  become  fellow- 
boarders,  living  on  terme  of  perfect  equality  ;  althongh  it  is 
not  uncommon  to  see  the  strong  use  up  the  weak,  or  the  evil- 
disposed  slip  in  amongst  peaceful  communities.  The  sea-bed 
bas  its  bravoes  and  ^era-a-&ra«. 

Amongst  feUow-boarders  we  see  some  that  préserve  ail  their 
independence,  and  who,  at  the  least  cause  of  discontent,  break 
the  connection,  and  seek  their  fortunes  elsewhere.  They  are 
recognized  by  their  apparatus  for  fishing  and  travelling,  which 
they  never  put  aside.  Others  install  themselves  upon  their 
neighbours,  throw  away  ail  their  travelling  gear,  make  them- 
selves comfortable  by  a  change  of  toilet,  and  renounce  for  ever 
their  independent  life.  Their  lot  is  fized  to  the  créature  that 
carries  them.     They  are  permanent  fellow-boarders. 

Let  us  oonsider,  first,  free  fellow-boarders.  We  find  free 
fellow-boarders  in  différent  classes  of  the  animal  kingdom. 
Sometimes  they  sit  on  the  back  of  a  neighbour;  sometiinss 
they  go  in  at  his  mouth,  and  follow  the  route  of  bis  food  ;  and 
sometimes  they  take  refuge  nnder  his  cloak.  An  interesUng 
instance  belongiog  to  this  first  category  is  afforded  by  the 
graceful  fish,  the  Donzella,  which  makea  its  abode  in  the  body 
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of  a  Holothnria.^  The  Donzella  is  elongated  like  an  eel,  and 
so  compressed  that  it  bas  been  oompared  to  a  sword.  It  is 
fonnd  in  différent  seas  with  preciselj  the  same  habits.  The 
fish  lodges  in  the  digestive  cavity  of  its  companion,  and, 
withont  regard  for  the  hospitalitj  it  recciyes,  takes  its  share  of 
everything  that  enters.  It  makes  nse  of  a  gênerons  acqnaint- 
ance,  who  can  ooUeot  food  better  than  itself.  The  Holothnriœ, 
or  sea-cncambers,  are  excellent  fishers,  and  we  often  find  in 
them,  side  by  side  with  the  Donzella,  who  are  probably  glattons, 
prawns  and  pea-crabs,  who  corne  for  their  part  of  the  spoil. 
My  frîend  C.  Semper  has  seen  sea-cncnmbers  in  the  Philip- 
pines who  were  not  bad  imitations  of  an  hôtel  famished  with  a 
table  éPhôte. 

In  the  Indian  seas  a  fish  is  fonnd  known  as  Oxibeles  lom^ 
hricoides,  modestly  lodged  nnder  a  star- fish  {Aatei'iaa  diacoides), 
and  taking  ad^antage  of  its  fishing  powers.  In  Brazil,  a 
Silnroid,  of  the  genus  Platystoma,  a  clever  fisherman,  thanks 
to  his  nnmerons  lines,  lodges  very  small  fish,  which  were  for  a 
long  time  snpposed  to  be  its  yonng.  It  was  thonght  the  female 
kept  her  yonng  in  her  moath,  as  the  marsnpials  keep  their 
infants  in  a  ponoh  ;  bnt  it  is  now  known  that  they  are  adalts 
and  completely  deyeloped,  bnt  iostead  of  living  by  their  own 
labonrs,  they  prefer  to  lodge  in  the  month  of  a  good-natared 
neighbonr,  and  take  tithe  of  the  food  that  cornes  in.  This 
littîe  fish  has  reoeived  the  name  of  Stegophilua  inaidius,  We 
see  that  in  the  animal  kingdom  it  is  not  always  the  big  which 
make  nse  of  the  little.  - 

Dr.  Bleeker,  an  able  natnralist  who  has  rendered  good  service 
to  science,  makes  ns  acqaainted  with  an  association  of  a  still 
more  remarkable  character — that  of  a  Omstacean  who  makes 
nse  of  a  fish, — the  black  StromcUée  of  the  Indian  seas  lodges  in 
in  its  month  a  Cfpnothoa,  who,  if  not  well  adapted  for  catchiug 
his  prey  in  a  iree  state,  is  perfectiy  organized  for  swallowîng 
what  oomes  to  him  in  this  x)oeition.  In  the  China  seas  Dr. 
Gollingwood  fonnd  an  anémone  not  less  than  two  feet  in 
diameter,  in  whose  interior  lively  little  fish  resided,  the  name 
of  which  he  did  not  know  ;  and,  withont  qnitting  onr  shores, 
we  -may  observe  an  élégant  jelly-fish  (Ghryaaora  isocela  P) 
sheltering  many  yonng  soad  (Caranœ  irachurua),  which  surprise 
ns  by  swimming  ont  from  the  body  of  their  host. 

It  is,  however,  amongst  the  Cmstaceans  that  we  shall  find 
the  most  remvkable  examples  of  free  fellow-boarders.  The 
Cmstaceans  comprise  lobsters,  crabs,  cray-fish,  and  légions  of 
small  animais  who  act  as  the  sanitary  police  of  the  shores,  and 
pnrify  their  waters  oi  organio  matters  that  wonld  otherwise 
Gormpt  them*  They  are  not  like  the  insects,  variegated  and 
glittering  in  colonr;  bnt  their  forme  are  robust  and  diverse, 
and  they  often  please  by  some  spécial  attraction.  Among  thèse 
Crnstacean  free-boarders  one  of  the  most  interesting,  thoogh 
one  of  the  least,  is  that  tiny  crab,  the  pea-crab,  which  lives  in 
innssel-shells,  and  has  been  wrongfnlly  aconscd  of  injnring  the 
quality  of  their  hosts  as  food.  They  bave  been  very  nnmerons 
this  year,  bat  cases  of  mnssel-poisoning  hâve  not  been  more 
oominon  than  nsnal,  and  when  snch  effeots  occnr,  it  is  the 
mnssels  themselves  that  are  to  blâme.  They  prodnoe  a  bad 
effect  on  some  persons  by  idiosyncracy — we  know  the  word 
thongh  we  do  not  know  the  thing.'  For  what  reason  do  theso 
small  crabs,  the  Picnotheras  of  natnralists,  which  are  not  fonnd 
eRdwhere,  inhabit  thèse  bivalve  mollnsks  P  The  ancients,  who 
knew  the  pea-crab  of  Pinna,  thonght  that  the  mollnsks  having 
no  eyes  were  glad  to  avail  themselves  of  the  good  sight  of  the 
crabs.  Thèse,  like  other  Crustaoeans  of  the  same  rank,  carry 
on  each  side  of  the  carapace,  at  the  end  of  a  movable  support, 
a  charming  little  globe,  farnished  with  hnndreds  of  eyes,  which 
they  can  direct,  as  an  astronomer  tams  his  télescope,  to  any 
part  of  the  firmament.     What  cannot  be  donbted  is,  that  the 

>  la  »  BoU,  M.  Tta  BraedMi  M7«  natnrsllita  hmw  long  known  tli«M  llabM  m 
Vi^TMfen.  Th*y  wn  AlUed  to  (voMnt)  Ophidiam,  eel-pout  or  bwboU.  md  innd. 
m^^ÈAm  whMx  w  fory  diatimilnr.  It  it  the  wnd-eol  pnrMjBolarlj  the  DodmIU 
le  eaid  to  be  like.— Bi>.  . . 

*  PnrticaUr  mnatele  often  prodase  poieonooi  effeots  on  penons  with  wbom  tUa 
■p^eiee  of  Ibod  nionll  j  ecreee.  Thit  probmbly  aritce  firon  n  pertionlnr  ttate  of  the 
molloek  ntber  tbnn  of  the  penon  they  iiOnre.— So. 


little  intrnders  live  on  good  terme  with  the  mnssels,  and  if  the 
latter  snpply  a  convenient  and  safe  lodging,  they  on  their  sîde 
profit  largely  by  the  morsels  which  fall  from  the  olaws  of  their 
gnests,  who  are  well  placed  and  well  provided  with  prey-catching 
apparatns.  Snngly  seated  in  their  living  honse  at  the  bottom 
of  the  sea,  they  possess  a  movable  lair  which  the  mnssel  carries 
abont,  and  they  can  ohoose  the  best  moment  for  attack,  and 
fall  npon  the  enemy  nnawares. 

Pea-crabs  are  fonnd  in  ail  seas,  and  in  a  great  nnmber  of 
bivalve  mollnsks  ;  the  North  Sea  even  containing  a  large  sort 
of  mnssel,  Modiola  papttancL,  fonnd  in  deep  and  diffienltly-aooes- 
sible  spots,  which  always  contains  a  eonpie  of  pea-crabs  as 
large  as  a  hazel-nnt.  The  great  Avicnla  {Avioula  margcurUifera) 
which  farnishes  the  oriental  pearis,  also  lodges  pea-orabs  of  a 
particnlar  species,  and  it  is  not  impossible  that  thèse  créatures, 
and  similar  fellow-boarders,  contribnte  to  the  formation  of  the 
gems,  since  thèse  objecte,  so  highiy  prized  for  féminine  décora- 
tion, are  only  the  resnlts  of  vitiated  sécrétions,  most  often 
produced  by  wonnds.  We  bave  opened  hnndreds  of  thèse 
Avicnl»,  and  hâve  never  fonnd  them  destitute  of  their  crabs, 
many  of  which  we  placed  long  ago  in  the  Muséum  of  Katural 
History  in  Paris. 

'  We  also  find  pea-erabs  in  the  great  clams  Tridacna  gigas^ 
whose  shells  might  serve  for  a  hênitier  in  the  chnrches,  and  no 
donbt  they  would  be  discovered  in  many  bivalves  not  yet  oon« 
sidered. 

«  On  the  coast  of  Pem  there  is  a  little  crab  which  lives  under 
rather  différent  conditions.  He  chooses  not  a  bivalve  moUnsk, 
but  a  sea-nrchin,  lodging  in  its  anus,  ready  to  seize  any  creatnre 
who  may  be  attracted  by  the  excréta.  There  is  likewise  a  small 
crab,  ffqpàlocarcinua  maraupialia,  which  dwells  amongst  the 
depths  of  the  thiok  branches  of  a  coral  fonnd  in  the  Sandwich 
Islands,  and  is  mt  last  completely  indosed  in  the  dividing 
stems. 

An  association  of  a  différent  kind,  and  the  nature  of  which 
is  difficnlt  to  appreciate,  is  that  of  a  little  crab,  the  tortle  orab 
of  Brown,  fonnd  in  the  open  sea  on  the  carapace  cf  sea-turtles, 
and  sometimes  on  sea-weed  {fueua).  The  sight  of  this  orab  is 
said  to  hâve  given  confidence  to  Golumbus  eighteen  days  before 
his  discovery  of  the  new  world. — The  Shideni, 
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jOB  a  vast  period  did  this  océan  prevail,  and  then  for 
as  vast  a  period  unsettled  movements,  dnring  which 
nearly  the  whole  of  England  was  bronght  above 
water,  and  much  previously-deposited  matter  swept 
away,  while  life  itself  nnderwent  a  slow,  thongh  complète, 

change.^ 

Finally,  the  south-east  of  Enp^land  alone  beoame  sea."  The 
dimate  seemed  warm,  or  snb-tropical,  and  ourrents  bore  into 
this  océan  Gnlf  frnits  and  fragments  of  trees  from  some  not 
far-distant  spice  islands."  Monkeys  and  other  mammals  in- 
habited  the  land,  crocodiles  dwelt  in  the  creoks,  turtles  orept 
along  the  sea-shore,  serpents  lurked  in  the  forests,  and  sharki 
innumeràble  thronged  the  sea. 

Once  more,  however,  a  cold  period  retumed,^  which  was  suc- 
ceeded  by  another  warm  and  génial  âge,  when,  at  first,  a  long 
island,  or  continental  isthmus,  separated  a  northern  from  a 
southem'gulf,  while  aflerwards  nearly  ail  bnt  the  sonthem  edge 
of  England  was  above  water,'  that  part  being  oocnpied  by  esta- 
aries  with  scattered  isUnds.  Now  flourished  foresto  of  oak,  elm. 
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beecb,  firs,  and  pînes,  among  whîch  wanclored  cnriona  and 
4intîqne  mammals,  some  nnitingtho  characters  of  the  rhinocéros 
and  the  horse,*  somo  more  like  the  modem  tapirs/  and  Tarions 
other  forma,  while  tiger-like  carni?ores'  roamed  the  foreste  for 
-their  prej. 

So,  I  saw  in  mj  dream  that  centuries  after  centuries  rolled 
-on,  England  became  whollj  dry  land,'  old  life  died  oot  and  new 
«ppeared,  an  early  form  of  elepbant,^^  and  the  deer  tribe,  with 
•a  three«toed  horse,^^  and  otfaers,  taking  the  phuse  of  the  former 
îtthabitants,  and  forming  links  between  them  and  those  to 
«orne.  Bat  cold  again  set  in,^'  and  drove  manj  of  them  farther 
«outh  into  warmef  climes. 

A  long  period  elapsed,  the  eastern  parts  of  Norfolk  and  Saf- 
folk  sank  beneath  the  sea  ;^  warmth  once  more  retnmed  ;  the 
«lephant  and  rhinocéros,  tapir  and  horse,  ranged  the  conntry  ; 
iigers  and  bears  roamed  over  the  land,  and  hippopotami  waded 
tn  the  rivera. 

Long  did  this  condition  of  things  last,  dnring  which  time, 
«nd  for  the  long  âges  preceding,  in  which  the  greater  part  of 
fingland  had  been  above  water,  the  atmosphère  was  working 
steadily  yet  anrelj  in  wearing  down  the  aolid  land.  Bain, 
«now,  and  ice  ail  helped  in  tam.  Streama  and  rivera  carried 
awaj  the  loosened  material  and  deposited  it  in  the  sea.  The 
vavea  awept  off  what  the  atmosphère  detached  from  the  oliffs 
above.  Yallejs  of  great  width  and  size  were  alowly  carved 
ont.  Hère,  hard  rocka  reaisted  the  weathering  inflaenoe  to  a 
great  degree;  and  there  aoft  materials  were  with  ease  re^ 
moved,  and  wide-spread  plains  forraed.  In  one  part,  rogged 
and  monntainona  scenery  waa  elaborated  ;  in  another,  amooth 
and  nndolating. 

Bat  yet  again  the  climate  changes,  and  snow-oapped  monn- 
tains  and  ice-covered  ooantry  sacceed  to  génial  warmth.^^  Many 
of  the  inhabitanta  of  land  and  océan  retreat  aanthwards  ;  others, 
ench  as  the  éléphant  and  the  rhinocéros,  become  adapted  to  the 
«old  by  assnming  woolly  coats.  Over  the  frozen  plains  which 
thèse  inhabit  range  large  ozen,  bisons,  and  reindeer,  while  oave- 
beara  and  hyenaa  leave  their  diamal  hannta  to  roam  in  aearch 
of  food. 

Now,  however,  a  change  cornes  over  the  conntry  of  a  natnre 
not  aeen  for  many  an  âge.  Slowly  and  qnietly  the  whole  land 
cinks  down  beneath  the  océan,  ezcepting  qnite  the  soathern 
part,  and  the  higher  points  of  the  présent  Wales  and  Camber- 
land.  In  thèse  last  spots  occar  groups  of  ialands,"  each  a  littlo 
nnraery  of  ioeberga. 

As  the  land  once  more  rose  to  nearly  its  former  level,  the 
glaciers  again  for  a  time  filled  the  valleys,  deepened  and 
flcooped  them  out,  wore  down,  smoothed,  and  scratched  the 
aolid  rocks  over  which  they  flowed,  and  still  farther  polished 
the  country.  The  animais  which  had  retreated  soathwards  on 
ihe  sinking  of  the  land  now  gradaally  retnrn,  and  with  them, 
iraversing  the  plaîn  Connecting  England  with  the  Continent, 
oomes  man,  rade  in  the  arts,  using  flint  implements,  living  on 
ihe  produce  of  the  chase,  and  maintaining  an  active  warfare 
with  the  beasts  of  the  land. 

Smaller  and  smaller  grow  the  glaciers  of  Wales  and  Oumber- 
land,  and  many  a  hollow,  occnpied  and  formed  by  them,  becomes 
the  nestling-place  of  somo  smooth  and  mountain-reflecting  lake. 
The  never-ceasing  action  of  atmosphère  and  sea,  aided  by  a 
slight  dépression  of  land,  next  severs  England  from  the  neigh- 
îbonring  continent,  and  man,  though  savage  first,  and  as 
«ntamed  as  the  wild  beasts  he  hauts,  becomes  slowly  civilized 
l)y  contact  with  more  advanced  races,  who  seek  out  this  island 
liome,  and  who  absorb  or  drive  away  the  weak  and  savage 
aborigines;  in  this  way,  rude  stone  implements  give  way  to 
^hose  of  métal  ;  cave  dwellings  to  rudely-built  buts  ;  and  agri- 


**  PaUBotberiam,  Anoplotheriam.        ?  Lophiodon. 

*  Hynn'wion.  *  Meiooena  prriod. 

*A  MMtodoD.  1^  Hil)pothenam. 

u  Upper  Meioceae.  "^  Pleiocene  prriod. 

u  That  8bidd«w  and  Baddlebaok,  in  CambarUnd.  probable  wer»  isUnds  Mpa- 
«itad  from  the  main  mMt  farther  toath  by  a  aea^trait,  now  Keiwiek  Vale. 


culture  is  introduced  among  thoae  who  hithertOi  had   lived 
aolely  by  the  ohase. 

As  time  wore  on,  I  secmed  to  watch  the  gradnal  deveiop- 
ment  of  man'a  mental  capaoities  ;  but  long  ère  hia  présent 
atate  waa  reaofaed,  I,  long  time  enchanted  by  the  aight  of 
changea  ao  many  and  ao  vast,  awoke,  and  atarting.  fonnd 
myaelf,  with  evening  ahadowa  falling,  atill  on  Mount  Skiddaw. 
Thence  I  haatened,  my  mind  ail  eager  to  ace  if  thèse  things 
were  ao  ;  and  aoon  I  aaw  rocka  formed  of  anoient  mnd  contain- 
ing  mnmmiea  of  lowly  organisme,^'  beda  of  anoient  lava  and 
aah,'^  roota  of  old  volcanoea  ;*^  numerona  wide  anddeep  valleya, 
the  reanlt  of  agea  of  atmoapheric  wear  and  tear  ;  hollowa  now 
filled  by  lakea  ;^'  and  rocks,  smoothed,  polished,  rounded,  and 
scratched,  aa  ice  alone  can  do.^  And,  as  I  thonght  on  thèse 
thinga,  Chaocer'a  wiae  aaying  came  to  my  mind — 

'*  Many  men  sain  that  in  Bweveninges*^ 
There  n'is  but  fables  and  leanges  ;  " 
Bat  menne  may  some  sweven  seene 
Whioh  bardely  **  that  falae  no  bene» 

— "Paniphlet,  puhîiêhed  hy  Trulmer  §f  Co, 


A  NOTICE  OF  RECENT  OBSERVATIONS  ON  AMŒB^ 
AND  MONADS  BY  RICHARD  GREEF  AND  L. 
CIENKOWSKI. 

BT  HBNBT  E.  PRtPP,  U.D. 

In  Thrse  Fabts. — ^Pabt  XI. 

|N  the  queation  of  the  casnal  connection  between  life 
and  organization  introduced  by  Huxley  in  hia  pre> 
fatory  remarks,  I  shall,  if  time  admit,  say  afewwords 
after  we  bave  become  aoquainted  with  the  new  species 
of  land  Amœbso  desoribed  by  Dr.  Grreef.  Suffice  it  hère  to 
aay  that,  without  atraining  the  terme  of  Huzley'a  own  définition 
of  AmœbsB,  organizationa  of  a  veiy  definite  kind  may  be 
claimed  for  animais  which  possesa  a  nudens  and  contractile 
▼esiele,  and  présent  an  approach  to  a  aexnal  mode  of  repro- 
duction,  besidea  multiplication  by  diviaion  of  anbatanee. 

In  bis  Hunterian  Lectures  (1868),  Huxley  specially  mentions 
the  nuclena  and  contractile  veaide  of  Amoebie,  their  multiplica- 
tion by  fissure,  and  by  a  low  form  of  sexual  reproducUon.  The 
Amœboid  stage  of  the  Gregarinida,  ending  in  an  eacyated  con- 
dition, in  which  reproduction  by  pseudonaviculœ,  ia  aiso  main» 
tained  by  Huxley.  The  observations  of  Qreef  considerably 
augment  our  knowledge  of  structural  changea,  and  of  the  mode 
of  reproduction  of  the  AmœbsD,  and  tend,  aa  I  tjhink,  to  modify 
the  broad  assertion  that  thèse  animais  bave  no  oi^ganisatîon  in 
the  strict  sensé  of  the  word. 

To  Dr.  Greefs  account  I  shall  now  direct  yonr  attention. 
And  first,  in  respect  to  their  habitat  and  mode  of  life. 
Dr.  Greef  finds  thèse  animais  very  commonly  présent  in  aand» 
and  at  the  root-fibres  of  mosses,  grasaea,  and  other  planta 
which  grow  in  ahallow  maaa  upon  atonea,  rocka,  walla,  honae- 
roofis,  treea,  &g.,  that  is,  upon  a  firm  bottom.  They  appear, 
therefore,  in  exactly  the  same  places  as  the  Arctiacoidse,  wheel- 
animalcules,  anguillulin»,  &c.,  e.  g.,  in  the  aand  nnder  thin 
liverworts  and  lichens,  and  are  fonnd  generally  incompaay  wîlh 
thèse, — may  therefore  be  sought  for  wherever  thèse  creatorea 
are  fonnd.  Dr.  Greef,  however,  bas  often  searched  for  them  in 
vain  where  the  above-mentioned  animais  exist  in  abundattoe« 
while  at  other  times  a  nu  mérous  population  of  Amœbso  is  to  be 
aeen  nnder  every  moaa  examined.     The  oonditioaa  favonraUe 

>*  Skiddaw  elatet,  oontalainK  graptolitM. 

17  The  BO-oàUed  "  Green  Slatae  and  ForphTriei,"  araond  Borrowdalc,  Tfairi- 
mere,  fte. 

u  Oreenrtone  of  Caste  Head  and  dyket. 

>•  Many,  if  not  ail.  of  the  eztttinff  lakee  of  Comboiaad  are  *' ronk-bealH. 
thong^h  the  old  titea  of  many  noraine-dammed  lakee  maj  aaiOf  ba  tfae*^  t^ 
lakea  hannK  been  draiaed  bj  the  cattiog  throogh  of  the  moraT 

s>  The  rookt  of  Borroirdale,  St.  John'fl  YaUej,  ko. 

s^  Dreams.  *>  LTingi.  **  Cartaiol^f  • 
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to  their  présence  Dr.  Greef  has  not  beeo  ablo  to  détermine  wiih 
aocaracj,  bat  considéra  that  a  position  ezposed  to  the  sun,  and 
the  greater  or  less  abondance  in  the  earth  of  small  Diatomacea 
and  other  Algœ,  whîch  natnrallj  constitnte  their  chief  aliment, 
mnst  materially  influence  their  présence.  As  to  their  condition 
of  life,  thèse  AmœbaB,  living  generally  in  companj  with  Arc- 
tîscoidae,  mnst  share  in  common  with  them  the  power  of  with- 
Btanding  a  high  degree  of  drjness  for  a  long  time.  The  natnre 
of  their  habitat  rendors  it  certain  that  a  rapid  drjing-up  of 
the  earth  or  sand,  especiallj  in  snmmer,  must  often  occur, 
daring  which  the  active  life  of  the  Amœba)  is  interrnpted — 
that  is  to  say,  the  créatures  become  torpid,  jast  as  the  Arctis- 
ooidœ  do,  a  fact  which  Dr.  Greef  has  shown  in  an  essay  on 
thèse  latter  animais  (2nd  vol.  of  Schnltze's  Arehiv),  Their 
230wer  of  retaining  life  is  indeed  wonderfal.  The  onter  tongh 
coriaceons  bat  transparent  layer  draws  together  as  the  sar- 
ronnding  mediam  becomes  drier,  and  thus  protects  the  inner 
softer  grannlar  parenchyme  from  dryiog  iip.  In  this  perfectly 
motionless  and  apparently  lifeless  state,  the  creatares  are  met 
with  in  dry  sand,  from  the  particles  of  which  they  are  scarcely 
to  be  distingnished.  But  by  moistening  the  sand  in  which 
they  may  bave  dried  np  thas  for  months,  they  regain  quickly 
an  active  existence. 

The  folio wing  species  are  described  by  Dr.  Greef  : — 
Amœba  tenricola»    The  adult  animal  measures  0*85  to  O'i  mm. 
in  greatest  diameter=-f>g^  to  -^  Eoglish  inch. 
A.  brevipe8:=-g^  to  -^^  inch  in  size. 
A,  ffranifera=z.^^  inch. 

Thèse  two  species  are  probably  only  yoaog  spedimens  iaearly 
stages  of  deyelopment, 

Amœha  gracilis,    Wormlike  in  form,.abont  -g^  inûh  long. 
A,  Amphizoneîla,     Dr.  Grreef  considéra  this   creatnrH  to  be 
rather  a  new  gênas  altogether,  of  which  he  describes  the  fol- 
lowing  species,  viz.  : — 

AmphizoneUa  violacea,     Measnring  aboat  ^^  inch. 
A,  digtiaia,     -^^  inch. 
A,  flava.    -2^  inch — adalt  size. 

Thèse  species  will  be  oharacterized  after  we  bave  given 
Greefs  description  of  his  typical  Amœha  terricola. 

This  creatnre,  found  in  dry  earth  and  sand,  looks  ezactly 
like  a  small  particle  of  grit  or  silex,  having  a  doU  glassy  sur- 
face, and  a  nomber  of  short,  stiff,  knoblike  protubérances  on 
ita  extemal  surface.  The  body  is  of  irregular  shape,  and 
divided  by  clefts  or  fissures  ;  it  contains  in  its  interior  a  num- 
ber  of  yellow  or  brown  colonred  granules,  which  are  seen  in 
pretty  active  motion,  streaming  hither  and  thither  as  they  are 
impeUed  by  the  movement  of  the  contractile  sarcode.  The 
locomotion  of  this  land  Amœba  diffère  strikingly  from  that  of 
the  water  species.  Its  exteroal  transparent  ectosarc  is  of  a 
znach  firmer  and  tougher  consistence  than  that  of  the  water 
Amœba,  and  the  contraction  of  this  ectosarc  is  mnch  more 
powerfnl.  The  knotty  protubérances  do  not  spread  with  a 
smooth,  flowing  motion  like  the  projected  masses  of  the  water 
Aaiœba,  but  remain  stiff.  The  outer  surface  is  wriokled  into 
folds,  meeting  and  crossiug  eacli  other  when  the  animal  col- 
lecta its  endosaro  into  a  globular  nass  of  comparatively  small 
aize  (as,  for  instance,  when  resisting  the  pressure  of  the  covering 
glajBs),  exhibiting  great  contractile  power.  Afber  a  moment  of 
Tcst,  the  animal  projects  its  sarcode  in  a  broad  stream  towards 
8ome  point  of  its  periphery,  while  at  the  opposite  point  the 
saroode  contracte  and  governs  the  direction  of  the  forward 
movement  uutil  the  animal  falls  over  by  change  of  its  centre  of 
gravity,  and  thus,  by  a  séries  of  roUing  movements,  it  makes 
ita  way.^  The  projected  arms  appear  to  seek  the  free  spaces 
between  the  particles  of  earth  or  sand  in  which  the  créature  is 
moving,  and  thus  the  direction  of  movement  follows  the  line  of 
leaat  résistance.     The  movement  results  from  the  strong  con- 


1  This  moTsmeiit  oMinot  b«  ealled  creepinir.  Whêo,  by  a  chance  of  centre  of 
^rsvity,  the  animal  roUi  orer,  the  flrm  protuberaBoea  do  not  jielà  or  flatten,  bot 
praaent  blonted  enda,  on  whiob,  ae  on  pointi  of  leverege,  the  créature  it  apheld 
sa  ita  roUiog  gait  baekwardi  or  fonrardi.  ïhe  moTcment  i»  often  Terj  active,  and 
carried  on  with  anargy  and  grâce. 


traction  of  the  ectosarc  at  the  point  opposite  to  that  of  tho 
yielding  surface,  which  allows  the  endosarc  to  be  pressed  for* 
wards.  During  thèse  movements  the  whole  of  the  interior  cai» 
be  seen  in  turn,  and  peculiarities  of  stractare  are  thus  beat 
observed. 

The  distinction  between  the  tough  ectosarc  and  semi-fluid 
inner  mass  is  much  more  markod  in  land  than  in  water  specie» 
of  Amœbœ.  Greef  remarks  that  the  body  must  be  composed 
of  two  kinds  of  plasm  grcatly  varying  in  consistence  anct 
physical  appearance;  the  outward  hyaline  ectosarc,  firm  ia 
substance,  the  inner  mass  soft  and  granular. 

Wallich  and  Carter  bave  noticed  a  similar  differentiatioi» 
even  in  water  species.  Wallich  distinguishes  the  outer  and 
inner  portions  as  ecto  and  endo  sarc,  but  appears  not  to  bave 
found  any  differentiation  of  contractile  capacity  or  physical 
constitution.  Carter  recognizes  a  différence  of  substance  anâ 
property  between  the  outer  and  inner  sarcode.  In  the  clear 
ectosarc,  which,  according  to  Carter,  has  a  distinct  membranou» 
envelope,  he  places  the  locomotive  and  préhensile  power,  whilst 
in  the  soit  endosarc  he  recognizes  a  loose  movement  of  th» 
organic  particles  on  each  other — t.e.,  a  roUing  movement» 
Carter  also  considère  that  the  ectosarc  is  chemically  as  well  aa 
physiologically  différent  from  the  endosarc,  having  found  that^ 
the  ectosarc  turns  purple  on  application  of  iodine. 

In  fresh-water  Amœbœ,  the  inner  sarcode  is  often,  during^ 
.forward  movement,  projected  through  the  outer  rind  to  its  very 
edge.  This  is  not  the  case  with  the  land  Amœbœ.  The  layer 
of  ectosarc  forming  the  bonndary  of  the  advanoing  mass  show» 
adeep  border  of  olearnnwrinkled  yielding  sarcode,  whilst  th» 
portion  of  ectosarc  at  ihe  opposite  side  of  the  body  is  contracted 
into  firm  folds  ;  the  endosarc  takes  at  first  no  active  part  in 
contraction,  but  is  impelled  forwards  as  the  advancing  front- 
yields  and  spreads  out.  The  ectosarc  alone  performs  the 
funotions  of  musde-envelope,  such  as  is  seen  in  Mollusca.  la 
comparison,  therefore,  with  the  sarcode  of  the  water  Amœba»^ 
this  ectosarc  shows  an  advance  in  spécial  fanction  approaching^ 
that  of  muscle. 

Is  this  enveloping  ectosarc  invested  with  membrane  P  GreeF 
maintains  that  it  is  not,  and  further  that  its  inner  surface  or 
border  is  not  sharply  defiaed,  or  separated  from  the  inner 
sarcode.  The  lines  and  folds  seen  on  the  exterior  arc  occasioned 
by  the  compression  resnlting  from  the  construction  of  tho- 
ectosarc,  which  Greef  conceives  to  hâve  acquired  a  muscular 
character,  though  not  strictly  possessing  the  appearance  of  a 
muscle  substance.  The  reactions  of  aoids,  alkalies,  iodine,  Ao.,. 
do  not  indicate  the  existence  of  any  membrane.  The  inner 
mass  is  a  granular,  sofb  protoplasm,  not  contractile.  In  it  are- 
seen  transparent  vacuoles,  either  in  bnbbles  or  cavities  filled< 
with  flnid.  Thèse  are  of  varions  size,  and  change  place  quickly 
under  pressure  of  contractile  action.  They  sometimes  rua< 
together,  forming  a  large  bubble,  at  other  times  break  np  into- 
a  number  of  smaller  ones.  When  the  créature  is  motionless,  a 
large  bubble  will  slowly  work  its  wày  to  the  periphery,  theo. 
break  into  a  group  of  smaller  vesicles  which  gradually  unito^ 
again  into  a  bobble  of  the  original  size.  They  can,  therefore,, 
bave  no  membranous  wall,  and  are  not  contractile. 

In  the  endosarc  are  found  other  contents — diatoms  and  a  IgiB, 
taken  in  as  food.  Besides  thèse  there  are  seen  highly-coloured 
yellow  or  brown  particles  which  bave  often  a  distinct  form,  and 
contain  a  distinct  nucleas.  Sometimes  thèse  particles  are- 
agglomerated  together,  and  the  whole  group  is  surrounded  by  a 
clear  space.  Sometimes  a  diatom  or  alga  is  included.  Gréer 
thinks  thèse  colonred  particles  subservient  to  digestion  of  food^ 
and  compares  them  with  the  yellow  œll-like  bodies  of  many 
lower  animais  (so-called  liver  celle) — in  any  case  they  are  not  a 
portion  of  the  reprodactive  System. 

Other  crystalline  particles  are  also  seen,  which  Greef  con» 
sidéra  to  be  excrétion.     Auerbach,  Wallich,  Carter,  and  others,. 
bave  seen  the  same  kind  of  particles  in  ail  Amœbse  and  certain 
Rhizopods. — Proceedings   of  the  Bristol  Naturaliste*  Society^ 
vol.  iv.  part  2. 
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BOTHBBHAU    EXPEBIUENTAL    BÂIN-GAVGES. 


DESCBIPTION  OF  THE  BOTHEBHAM  EXPEBI- 
MSNTAL  BAnf.QAUQES. 


SUBING  the  laat  fonr  yeors  a  séries  of  gBoges,  novel 
acd,  in  many  reapects,  unique  in  coaitraotion  and 
deei^,  hâve  been  in  continuons  opération  on  a  pieoe 
of  elevated  groniid  oo  the  oatakirta  or  one  of  onr 
aorthem  mannfaotariog  tOwoH — Botherliam,  in  the  flonthern 
portion  of  tba  Weat  Biding  of  Yorkebire. 

Tbe  précise  position  is  on  the  groand  oovering  the  reeerroir 
which  sapplie*  the  town  with  weteri  the  sarface  is  therefore 
p^eoUj  le*e1,  citar  of  troee,  and  (aa  abonn  on  p.  386)  above 
the  roofs  of  ail  surroundiag  honses.  The  only  olject  rising 
abore  the  Borface-Ia?el  being  the  taU  indicator  '  belonging  to 


péîtmbaat  ÎÔfKloDfri  « 


Bd  bj  hwiiaDtftl  bftn,  proJHtini  ^jm 
pndv  Ihi  r»«rTiHr,  And  rcitiof  dd  th« 
ioBH  Iran  rôd  pum  thronih  ilaplct. 


the  réservoir,  marked  §,  and  «hich  nre  maj  os  «ell  atate,  onea 
for  ail,  bas  nothing  irhat«ver  to  do  with  the  rain-ganges. 

At  tbe  meeting  of  the  British  Association  held  at  Birming* 
ham,  it  was  soggest«d  that  eiperimects  shontd  be  made  as  to 
the  relative  indications  of  ordinary  horizontal- mon thed  rain- 
gaages,  and  of  others  speciallj  eonitmeted  with  their  receÎTÎog 
sarfaces  inclined  to  the  horiion,  and  kept  tovarda  Ihe  wiiid  bj 
vanes. 

A  moath  or  tvo  later,  B.  Cbrimee,  Esq.,  of  Botherham, 
ofiêred  to  pay  for  anj  apparatas  which  might  be  reqnircd,  to 
obtain  from  the  local  anthorities  permission  to  née  the  renrvoir 
incloeure,  and  to  carr;  on  anj  ofaaeiTations  thonght  désirable. 
We  need  hardly  saj  that  tbïs  bandsome  offer  was  cbeerfalij 
accepted,  and  the  construction  of  the  fjllowiug  instmments  was 
decided  npon. 


iB  lide  of  fh«  pots,  And  «BTriva  ■ 
.    Tlu  pmlUDi  of  tliii  orou-bir, 

*  s«tn  of  tlu  tain.    A  madiB 


tin,  ihaTttbB  dftplh  ««■!«  Ib  tlifl 
■  t^aa  wlmsc  enr  AoBtUplH*  wu 
t.  btltw  tha  top,  Owtpi  to  llB  cl'v^ 
«HTvoir  oAii  b«  re*d  aîra  tbs  oflicri 
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FiVE-MouTHED  Gauge,*  ûg,  1  {marked  g  in  view  and  ground 
plan), — This  instrument  closely  resembles  one  constracted  more 
than  thîrty  jears  since  for  Professor  Phîllips's  experiments  at 
York.  It  bas,  as  its  name  implies,  five  distinct  fannels,  each 
liaving  a  separate  réceptacle  for  the  raîn  collected.  One  of 
thèse  fnnnels  bas  its  orifice  horizontal,  the  other  fonr  hâve  their 
orifices  vertical,  and  face  the  cardinal  points.  Therefore,  if 
rain  falls  perpendioularly,  a  collecta  the  whole,  and  b,  c,  d,  e, 
collect  Dothing.  If  b,  c,  d,  e,  are  respective!/  supposed  to  be 
the  months  facing  S.,  W.,  N.,  and  E.,  and  rain  falls  from  the 
N.  at  an  angle  of  45^,  eqnal  quantities  will  be  collected  by  the 
fnnnels  a  and  D;  if  tho  quantities  collected  by  thèse  two 
fnnnels  are  unequal,  the  ratios  of  the  amounts  collected 
enable  one  readily  to  calculate  the  altitudinal  angle  at  which 
the  shower  has  fallen.  A  similar  method  applies  to  the  several 
vertical  months,  so  that  by  this  instrument  the  angle  both  of 
altitude  and  azimuth  whence  the  rain  has  fallen  can  be  deter- 
mined. 

Inclined  Gauges,  fig.  2  {and  h,  i,  A-,  l  in  vitw  and  plan), 
— Of  thèse,  one  only  (45°)  was  originally  suggested,  but  three 
were  added  subsequently,  so  that  there  arc  now  four  ;  the  motîths 
being  inclined  to  the  horizon  22^°,  45°,  67^°,  and  90°;  the 
original  45°  gauge  is  the  one  represonted  by  fig.  2.  It  will  be 
seen  to  consist  of  a  stout  post  B,  supporting  a  pivot  at  c,  on 
which  ail  the  upper  part  rotâtes  ;  the  mouth  a  is  permanently 
inclined  45°  to  the  horizon,  and  it  is  kept  face  to  the  wind  by 
a  powerful  wedge-shaped  vane,  b.  The  other  inclined  gauges 
only  differ  from  the  one  represented  in  the  angle  of  the  orifice, 
which  of  course  in  the  case  of  that  at  90°,  is  actually  vertical. 

TiPPiNG-FuKNELLED  Gauge,  fig.  3  {m  in  view  a7id  plan), — It 
is  évident  that  the  maximum  amount  should  be  collected  by  a 
gauge  kept  both  in  altitude  and  azimuth  exactly  at  right 
angles  to  the  path  of  the  rain.  None,  however,  but  those  who 
hâve  tried  it  can  imagine  how  difficult  it  is  to  effect  this  even 
approximately.  Some  idea  thereof  may  be  formed  from  the 
annexed  engraving,  which  represents  the  instrument  in  its 
présent  form;  a  is  the  receiving  surface,  which  is  rigidly' 
attached  to  a  horizontal  axle,  through  the  extremities  of  which 
pass  two  levers  b  b',  having  at  b'  a  pair  of  vanos  counterbalanced 
by  the  sliding  weights  c  ;  both  vanos  and  counterpoises  oan  be 
clamped  on  any  part  of  the  levers,  so  as  to  enable  the  observer 
infinitely  to  vary  their  power  over  a.  Of  course,  everybody 
sees  at  once,  that  in  a  dead  calm  the  rods  b  b  will  be  vertical, 
and  the  mouth  of  the  gauge  horizontal  ;  if  any  wind  arises  it 
will  act  npon  the  vane  F,  and  bring  the  gauge  into  position  ; 
then  the  fans  b'  will  be  driven  back  by  the  wind,  and  the 
fnnnel  a  will  rise  to  meet  the  rain  ;  in  tho  case  of  a  hurricane 
the  lever?  would  become  almost  horizontal,  and  the  mouth  of 
the  gauge  vertical. 

It  was  found,  however,  that  some  fnrthcr  steadying  was 
required,  to  enable  the  apparatus  to  meet  the  complication  I 
ariaing  from  the  continuing  impotus  of  the  raiudrops  during  ; 
a  luU.  This  has  been  mitigated,  if  not  entirely  overcomc,  in  a 
▼ery  ingénions  manner.  A  weight  D  was  first  added,  set  on  at 
not  quite  a  right  angle  to  the  levers  b  b',  and  then  there  was 
added  thereto  a  brass  tube  £  e,  inclosing  a  glass  ono  containing 
mercury  ;  over  the  axial  point  of  the  glass  tube  there  is  a 
bridge,  having  a  small  hole  in  the  bottom,  as  in  fig.  4.  When  the 
mouth  A  is  tilted  up,  the  mercury  passes  over  the  bridge  into 
the  small  end,  which  thus  becomes  the  heavier,  and  it  is  only 
as  it  gradnally  runs  back  through  the  small  hole  that  the 
funnel  a  is  able  to  résume  its  horizontal  position. 

The  above,  with  the  addition  of  a  small  Robinson*s  anemo- 
meter  (n),  wcre  the  instruments  originally  started. 

Subsequently,  not  only  hâve  the  three  inclined  gauges 
already  mentioned  been  added,  but  also  a  larger  anemometer 
(o),  a  vane  (p),  thermomoters  {q),  an  office  (r),  and  a  dozen 
gauges  at  différent  heights  above  the  ground,  viz.,  two  at  each 
of  the  following,  1  ft.  (a),  5  ft.  (6),  10  ft.  (c),  15  ft.  {d),  20  ft.  (c), 
and  25  ft.  (/).  Duplicates  are  placed  at  each  height,  in  order 
to  compare  monthly  and  daiJy  readings. 


Lastly,  with  a  view  to  secnring  perfect  accuracy  in  ail  the 
measurements  (even  to  0001  in.)i  each  gauge  was  nambered, 
a  dùplicate  séries  of  cans  were  provided,  and  similarly  nam- 
bered and  adjusted,  till  their  weights  were  ail  identical.  One 
set  of  cans  is,  therefore,  always  in  the  gauges,  and  the  otner 
set  in  a  box  prepared  for  them.  When  an  observation  haa  to 
be  taken,  ail  that  has  to  be  done  ont  of  doors  is  to  exchange 
the  cans.  The  fnll  ones  are  then  taken  into  the  office  and 
placed  on  the  weighing-maohine,  fig.  5,  which  is  provided  with 
weights,  B  for  each  0*10  in.  and  a  sliding  one  c  for  the  fractional 
parts,  the  steel-yard  d  being  divided  to  show  by  simple  in- 
spection  each  thousandth  of  an  inch. — Britiah  BainfaU,  1869. 


REYIEWS  OF  BOCKS. 

Etudes  sur  VOrigine  des  Basques,     Par  M.  Jean  Faaxçoi» 
Bladé.     Paris  :  A.  Franck.     1869. 

THE  handsome,  chivalrous,  and  enterprising  Basque  race, 
inhabiting  the  south-west  corner  of  Franceand  tbe  adja- 
cent portion  of  Spain,  hâve  long  afforded  a  bone  of  conten- 
tion to  soivoMis,  and  a  problem  roost  difficult  and  most  complex. 
Their  language,  customs,  and  physiognomy  distinguish  them 
from  the  inhabitants  of  ail  other  countries  ;  and  as  yet  tbe 
labours  of  Humboldt,  d'Abbadié,  Lucien  Bonaparte,  Prunes 
Bey,  Michel,  and  others  hâve  not  resnlted  in  any  very  satisfac- 
tory  theory  of  their  origin.  The  language  has  been  stndied 
with  considérable  success  ;  tho  customs  -^  fast  disappearing 
since  the  révolution — are  by  no  means  well  known;  and 
Basque  craniology  may  be  unhesitatingly  said  to  be  yet  ntierly 
unreliable.  The  admizture  of  other  races  is  the  great  diffîcalty 
from  au  ethnological  point  of  view  ;  and  this  difficulty  certainlj 
obtains  to  a  very  considérable  extent.  Several  différent  théories 
hâve  been  proposed  regarding  the  origin  of  the  Basques  ;  the 
two  best  are,  perhaps,  that  of  Humboldt,  which  refers  them  ta 
an  ancient  Iberian  race,  and  that  of  d'Abbadié,  which  regards 
them  as  presenting  a  "faciès  Africanus."  XJnfortunately,  it  is 
extremely  questionable  whether  any  distinct  race  ever  occopied 
Iberia  ;  and  the  difficulties  introdnced  by  the  African  theory 
will  be  évident  to  the  ethnologist.  Tbe  notion  that  the  Basqnes 
and  the  Finns  are  the  remuants  of  Touranian  aborigines  is 
certainly  fascinating,  but  terribly  vague.  The  Basques  are 
usually  described  as  dark  ;  but  fair  hair  and  blue  eyes  are  veiy 
common  in  the  neighbourhood  of  St.  Jean-Pied-de-Port  and 
other  inland  districts,  where  admixture  of  other  races  would  not 
be  specially  ezpected.  Begarding  the  hair  and  complexion  of 
Basques  (as  also  of  Cagots),  the  most  diametrioally  opposite 
accounts  hâve  been  published,  owing  chiefly  to  too  hasty  gène- 
ralization. 

The  work  of  M.  Bladé  is  just  what  was  most  needed  in  tbe 
présent  state  of  thèse  questions.  Pive  hundred  and  fifty  large 
octavo  pages  of  serried  criticism,  original  observation,  clcar 
exposé,  and  ample  référence,  afford  the  student  a  most  satis- 
factory  and  thorough  ground  work  for  judging  the  hasty  gène- 
ralizations  of  which  tho  Basques  are  the  perpétuai  victims. 
The  author  strictly  applies  the  inestimable  principle  of  pro- 
ceeding  from  the  known  to  the  unknown,  and  throngh  Philology» 
History,  Anthropology,  Toponymie,  Droit  Ooutumier,  Norois- 
matics,  &c.,  he  endeavours  to  obtain  sure  footing  as  far  as  may 
be,  while  he  refrains  from  introducing  any  hypothosis  of  h» 
own.  Snch  a  work  necessarily  crosses  vested  interests  and 
long-admircd  opinions,  and  M.  Bladé  has  already  met  sst&K 
treatment  at  the  hands  of  one  or  two  critics.  Begarding  this, 
it  should  be  observcd  that  small  errors  of  détail  are  unavoidable 
in  a  work  like  that  of  M.  Bladé's,  and  that  two  questions  most 
be  considered  regarding  the  criticisms,  viz ,  whether  they  are 
correct,  and  whether  they  conoern  the  main  pointa  of  the  work. 
M.  Bladé's  name  is  already  well  known  in  France  as  that  of  a 
most  conscientious  investigator,  and  his  présent  work  forma  an 
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nnusually  valaable  oontribation  to  French  science.  A  short 
appendix  in  reply  to  any  noticeable  criticisms  will  soon  be 
issaed  to  accompany  the  work. 


A  Ouide  io  the  8tuây  of  Insecte,  and  a  Treatiae  on  tJiose  Injuri' 
oua  and  Bénéficiai  to  Crops.  By  A.  S.  Packabd,  Jun., 
M.D.  Concluding  Parts,  VITI.,  IX.,  and  X.  Salem. 
1869. 

WE  hâve  now  before  ns  the  conqjadîng  three  parts  of 
Packard*8  Quide  io  the  Study  of  Insecte,  and  bave  the 
pleasare  of  sayiog  that  tbey  fally  sustain  tbe  opinion  we  bave 
more  tban  once  expressed  of  tbis  admirable  work.  They  con- 
tain  tbe  completion  of  tue  great  Coleopteroas  division,  followed 
by  tbe  Hemiptera,  Ortboptera,  and  remaining  orders.  In  tbe 
■dassification  of  some  of  tbe  orders  tbe  aatbor  bas  introdaced 
<!ertain  modifications  wbicb  appear  to  be  jadicions.  They  are 
in  some  cases  original,  and  in  others  fonnded  on  arrangements 
sQggested  by  e minent  Earopean  nataralists.  The  book  bears 
nnmistakable  évidence  that  it  is  tbe  production  of  a  trae, 
bardworking  entomologist,  wbo  bas  bimself  observed  what  be 
describes.  It  is  therefore  of  far  more  valae  to  a  stadent  than 
any  of  tbe  mère  compilations  so  often  pnt  forward  as  popular 
bandbooks  conld  be.  The  book  is  excellent  in  every  branch  of 
information  conceming  insects,  bnt  is  especially  to  be  com- 
mended  for  its  copio.us  remarks  on  embryology,  wbicb  is  per- 
iiaps  the  most  important  part  of  ibe  science. 
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CORRESPONDENCE. 


It  il  distinetly  to  be  borne  in  mind  that  we  do  not,  by  insertiog  lettera,  eonrey 
any  opinion  favonrable  to  their  contents.  We  open  our  colamni  to  ail,  withont 
leaninfT  to  any  ;  and  thns  Bupply  a  channel  for  the  pubUcatioa  of  opinions  of 
ail  ahades. 

No  notice  whatever  will  be  taken  of  anonymoua  communications. 

We  eannot  nndertake  to  rcturn  rejected  conuaunieationa. 


On  Yslocipedestriakism. — From  W.  J.  Babkas,  M.B.CS.  Eko., 

L.B.C,P.  LoND. 

Sir, — ^There  is  an  old  saying  which  mus  thus,  '*  What  is  one  man's 
méat  is  another  man's  poison,"  that  may  be  with  great  propriety  be 
applied  to  ail  forme  of  bodily  oxcercise.  Every  one  knows  the  powers 
of  endurance  differ  in  différent  people  ;  one  person  may  be  able  to  endure 
almost  any  amount  of  severe  bodily  ezertion,  while  another  eannot, 
but  soon  Buccumbs,  not  perhaps  from  want  of  inclination,  but  from  the 
exhauetion  of  the  nervous  force  supplying  bis  muscular  System,  or 
perbaps  from  some  defect  in  his  frame. 

To  a  great  number  of  people,  however,  a  certain  amount  of  exercise 
is  a  great  benefit,  strengthening  them  and  causing  their  health  to  be 
better,  but  the  reyerse  is  the  case  ii^those  to  ail  appearance  may  be 
healthy  but  hâve  lurking  in  them  some  disease  which  is  at  présent 
latent  and  only  requires  certain  impulses  to  render  them  progressive 
and  place  their  lires  in  danger  as  pbthisis,  certain  forms  of  heart 
disease,  &o.  It  is,  therefore,  dearly  to  be  deduoed  from  this  that  only 
those  persons  who  are  sure  of  their  présent  state  of  health  should 
indulge  in  any  exercise  which  isat  allviolent,  as  riding  on  a  vélocipède. 
The  mania  which  sprang  up  some  time  ago  for  yelocipedes  is  apparently 
dying  ont,  for  it  is  oyident,  from  my  expérience  at  leaet,  that  they 
are  not  of  the  slightest  adrantage  for  making  long  joumoys,  if  at  the 
end  of  the  ride,  y  on  are  to  be  cool  as  regards  température,  bave  ail  your 
faoulties  clear,  or  your  hand  steady.  Before  pointing  ont  the  adyan- 
tages  of  the  vélocipède,  I  shall  assume  that  they  are  of  no  use  for 
practical  purposes  and  must  only  be  used  as  an  exercise  for  the  body  ; 
also  that  the  person  using  it  bas  been  previonsly  assured  that  his 
respiratory  and  ciroulatory  système  are  in  good  order  by  his  médical 
adviser.  The  advantages  are  that  from  the  amount  of  musoolar  action 
brought  into  play  it  eannot  but  be  of  benefit  to  those  in  good  health 
if  the  exercise  be  set  in  modération  ;  also  as  it  generally  nécessitâtes 
riding  along  roads,  it  takes  a  town  person  ont  into  the  country  and 
gives  him  fresh  air,  which  he  would  probably  not  otherwise  get;  and 
finally,  the  sensation  of  going  quiçkly  through  the  air  raises  the 
animal  spirits,  giring  a  feeling  of  exhilaration  similar  to  riding  on 
horseback. 

A  beginner  can  generally  leam  to  ride  straight  ahead  on  a  bicycle, 
if  he  persévères  overy  day,  in  abont  a  week,  though  I  bave  known  in 
some  few  cases  two  days  practice  sufBcient.  The  first  diflScnlty  he 
has  to  cope  with  is  want  of  confidence  in  the  machine  balancing 
after  his  feet  are  off  tbe  ground.  When  he  has  gained  a  certain  amount 
of  confidence,  another  and  greater  difficulty  présents  itself, — his  iu- 
ability  to  hold  the  guide  firm.  This  is  a  conséquence  of  tbe  want  of 
harmony  betwcen  the  arms  and  legs,  for  whén  the  leg  is  pushing  down 
tbe  foot-rest,  the  guide  has  to  be  kept  firm  at  that  side,  or  the  front 
wbeel  will  be  pnsbed  to  tbe  opposite  side,  resulting  in  a  loss  of  balance 
and  a  certain  fall.  AU  thèse  difficulties,  however,  are  overcome  after 
a  few  bruises  ;  the  leamer  then  can  go  forward  at  a  moderato  pace  for 
a  short  distance,  when  he  finds  that  the  muscles  of  the  forearm  and 
arm  and  those  round  the  shoulder  begin  to  ache,  and  the  muscles  of 
the  thigh  seem  to  lose  their  power.  The  reason  of  this  is  that  an 
entirely  new  set  of  muscles  are  brought  into  action — ^vi2.,  the  flexors 
of  the  fingers,  which  are  kept  in  a  permanent  state  of  contraction  that 
the  guide  may  be  held  firm  and  straight  ;  the  biceps,  which  holds  the 
elbow  steady  and  flexed  i  the  muscles  around  the  shoulder,  which  keep 
the  arm  firm  and  fix  it  to  the  side  ;  ail  thèse  muscles  being  more  oon- 
tracted  at  eaoh  aitemate  movement  of  the  feet. 
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In  the  aoiion  of  ihe  legs  it  is  tbe  mnscles  of  the  thigh  that  axe 
.principally  broaght  into  plây,  the  flezon  of  the  leg  and  thoae  that  flex 
the  thigh  on  the  body  raise  the  leg  as  the  f oot-rest  rises,  and  the  ez- 
tensors  of  the  thigh  and  leg  foioe  the  foot-zest  down  again.  The 
greater  part  of  the  ezertion  faOs  npoh  the  extenson  of  the  thigh. 

Many  of  the  mnscles  of  the  baok  and  abdomen  axe  slightly  exerted 
when  the  rider  begins  to  make  oircles,  tnm  oomers,  Jbo.,  that  he  may 
not  lose  his  balance. 

The  feéling  of  want  of  power  gradnally  disappears  as  the  rider 
beoomes  more  and  more  profioient  in  the  exercise. 

I  bave  plaoed  thèse  few  remarks  before  yon,  as  the  season  is  again 
approaohing  when  vélocipèdes  will  be  nsed,  in  the  hope  that  my 
expérience  may  be  of  service  to  intending  velocipedestrians. 

I  am»  &o.f 

Boro*  Bridge.        W.  J.  Babk^s,  M.B.C.S.Eng.,  L.B.C.P.Lond. 


Chekical  Ebro&s. 


SiB, — VfïH  any  of  yonr  readeis  kindly  explaîn  to  me  the  Ibllowing 
peoaliarities  which  I  obsenred  in  a  late  nnmber  of  a  so-oalled  soientific 
sériai  which  attempts  to  give  cbemical  news  P  (1)  The  spécifie  gravity 
of  the  tabe  will  bé  a  little  in  exoess  of  the  weight  of  waier  which  it 
displaoes.  (2)  Carbon  moxide,  hydroge  snlphate,  silver  vanadat, 
which  are  evidently  spécimens  of  a  new  nomenclature.  (3)  The  fol- 
lowing  (to  me  nnknown)  formnlsB  : — ^Na,  YO^  +  lÔH^  O^,  and 
SPb,  VO4  +  PbC.  Ig.  I  am,  Ac., 

April  25.  A  Chxmical  Studxnt. 
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SeeretuiM  of  BodetiM  will  obliiee  na  by  regakrly  forwarding  "AlMtraott  of 
Prooeedings;  "  and  they  wonld  do  moch  to  enhknoo  the  Interett  and  taeoeM 
of  thoir  meetiioga  if  thejr  wonld  onsble  o«  to  publiah  in  satidpatioii  "  notieet 
of  papeca  to  bo  vead."  _^^__, 

EOYAX  SOCIETY. 

At  the  last  meeting  the  following  papers  were  read  : — "  On  the  Consti- 
tnent  Minerais  of  the  Granités  of  Scotland,  as  compared  with  thoee  of 
Donegal,"  by  the  Bev.  Samnel  Hanghton,  M.D.  Dnb.,  D.C.L.  Oxon., 
Fellow  of  Trinity  Collège,  Dublin. — ^Dnzing  the  past  snmmer  (1869)  I 
completed  mj  investigation  of  the  constituent  minerais  of  the  Scotch 
granités,  and  seoored  spécimens,  from  the  uialysis  of  which  I  obtained 
the  folloifing  resnlts  : — 

I.  Orthoelase, 


Silioa  65*40 

Alnmina 1904 

Peroxide  of  iron  trace. 

lime    0-22 

Magnesia    trace. 

Soda    8-63 

Potash 11-26 

Water 020 


Ko.  9. 


Vo.  S. 


Bo.  4. 


99-75 


64-44     ... 

64-48     .. 

.     64-48 

18-64     ... 

20-00     .. 

.     2000 

0-80     ... 

none.     .. 

none. 

0-66     ... 

101     . 

0-78 

trace.    ... 

trace.    . 

none. 

2-73     ... 

1-72     . 

219 

1215     ... 

12-81     .. 

.     1210 

0-80     ... 

0-64     . 

0-08 

100-22 


..  100-66     ...     99-63 

No.  1.  Stirling  Hill,  Peterhead. — ^Oocnrs  in  an  emptivo  granité,  in 
veins,  in  well-developed  reddish-pink  opaque  orystals,  enomsted  with 
crystals  of  albite. 

No.  2.  Bubislaw,  Aberdeen. — ^Large  beautifnl  reddish-pink  opaque 
crystals,  in  veins,  associated  with  wUte  mica.  The  granité  of  Subis- 
law  isof  metamorphic  origin,  and  différent  in  charaoter  from  the  erop- 
tive  granité  of  Peterhead.    No  albite  bas  been  found  in  it. 

No.  3.  Peterculter,  Aberdeen. — In  metamorphic  granité  ;  white, 
translnoent,  large  crystals. 

No.  4.  CfUlemish,  extrême  west  of  Lewis. — ^In  metamorphic  granité  ; 
in  large  grey  crystals,  with  a  slight  shade  of  pink,  translncent. 

The  oxygen  ratio  of  thèse  felspars  is  as  follows  :— 


Vo.  1. 

Sifioa  33-956 

Ahimina,  &e 8-898 

Lime   0*061 

Soda    0-929 

Potarik    1-908 


45-752 


Ko.  8. 

33-456 
8-950 
0-187 
0-699 
2059 

45351 


No.  3. 

33-478 
9*348 
0-286 
0-440 
2171 

45-723 


I 


Ko.  4. 

33-477 
9*348 
0*221 
0-561 
2051 

45*658 


From  thia  table  we  find  the  oxygen  ratios  :• 

Ko.  1.  Ko.  8. 

SiUoa  11*37     ...     11*35     ... 

Peroxides    306     ...       304     ... 

Protoxides 100    ...      100     ... 


Ko.?. 

11-55 
3-22 
1-00 


Ko.  4. 

11-82 
3-30 
100 


The  granités  of  central  and  western  ScoUand  are  metamorpbîc 
rocks,  like  thoee  of  Donegal  and  Norway,  with  whidi  ihey  an  geolo- 
gioally  identical  ;  and  ^ruly  emptive  granité  occurs  at  only  a  fet 
looalities,  as,  for  example,  near  Peterhead. 

The  second  f elspar,  associated  with  Orthoelase  in  the  metamorpbie 
granités,  is  Oligodase,  as  in  Donegal  ;  while  the  second  félapai  ano* 
ciated  with  Orthoelase  in  the  emptive  granités,  is  albite,  as  in  Moarne, 
Leinster,  and  OomwalL  The  faot  this  indioated  by  the  Sootoh  gnuiiiei 
is  oompletely  in  aocordance  with  the  mode  of  ooenirenoe  of  OligoèUi» 
and  albite  in  the  Irish  granités. 


n.  Oligoelase. 

Ko.  1. 

Silica     6200 

Aluminia  2320 

Magnesia  

Lime 4-71 

Soda  9-20 

Potash  0-43 


99-54 


Ko.  s. 

61*88 

24-80 

Traee. 

4-93 

8-12 

-0-98 

100-71 


No.  1. — ^This  Oligodase  oocnrs  in  the  granité  of  Craigie  Bndk, 
near  Aberdeen;  it  is  white  and  opaque,  and  so  muoh  nannblM 
Cleavelandite  in  appearanoe  as  to  bave  been  mistaken  for  that  Tirietj 
of  albite  ;  its  analysis  proves  it  to  be  Olijgoolase.  The  crystalB  do  oot 
exhibit  striation. 

No.  2.— From  the  granité  of  Bhiconioh,  in  the  west  of  Sntlurhad- 
shire  ;  it  is  greyiah  white,  semi-translncent,  in  large  striated  ap^ 
and  resembles  the  Oligooûse  of  Ytterby,  in  Sweden. 

The  oxygen  ratios  (à  the  Oligodase  are  as  follows  :— 

Ko.  1.  Ko.  S. 

Silica 32191  32128 

Alumina    10*843  11*590 

Lime 1*339  1*400 

Soda 2*360  2082 

Potash  0-072  0165 


46-805 

Henoe  we  obtain  :— 

K0.1. 

SiUoa 8*54 

Peroxides 288 

Protoxides 1*00 


47-365 

Ko.  S. 
.  8-82 
.  318 
.    1*00 


llieae  oxygen  ratios  prove  the  felspars  to  be  OligoohuM. 

ni.  AlbUe, 

SiHoa 68*00 

♦               Alumina 20-00 

lime  0-85 

Magnesia   trace. 

Soda   10-88 

Potash    0-68 


99*91 


This  albite  occurs  at  Stîriing  Hill,  near  Peterhead,  in  empti^ 
granité,  and  is  found  associated  with  red  Orthoohue  inToma.  a 
encrusts  the  large  crystals  of  Orthoelase,  and  is  semi-traoslooent;  v»^ 
is  genenJly  stained  on  the  surface  by  peroxide  of  iron. 


Oxygen  Ratios. 

Silica  35*306 

Alumina 9*348 

Lime    0*099) 

Soda    2*790} 

Potash 0*114) 


11-77 
311 

100 


This  minerai  is  evidently  a  {.ypical  albite. 

There  are  two  kinds  of  mica  found  in  the  Scotch  granités,  uâ 
micas   resemble    very   olosely  the    oorresponding  mineiali  of  tk» 
Donegal  granités. 

IV.  White  Mica, 

Sflica 44*40 

HuosiUcon  (Si  P.)    016 

Alumina 37S6 

Peroxide  of  iron    204 

lime  0-78 

Magnesia   0*57 

Soda   0-9S 

Potash    9-87 

Protoxide  of  manganèse  0*24 

Water    l'W 

98*19 
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The  Bpeoimen  of  mioa  hère  analyzed  oame  from  veiziB  in  the  granité 
qnany  of  Bnbislaw,  near  Aberdeen,  and  ooonra  in  large  plates, 
assooiated  with  red  Orthoolase.  It  was  oarefally  ezamined  for  lithia, 
but  no  traoe  of  thia  alkali  conld  be  f  onnd  in  it. 

The  angles  of  the  rhombic  plates  were  60**  and  120°  ezaotly,  and  the 
angle  between  its  optio  axes  was  foand  to  be  72°  80'. 

The  black  mioa,  in  large  orystals,  is  very  rare,  bnt  it  seems 
abandantly  disseminated,  in  minute  scales,  throngh  most  of  the 
Scotch  granités.  The  foUowing  analysis  was  made  on  spécimens 
foond  near  Aberdeen  by  Prof.  Niool,  and  kindly  forwarded  to  me  by 
him,  for  the  porposea  of  this  paper  : — 

y.  Blach  Mica. 

Silioa  36-50 

Alamina 16.50 

Perozide  of  iron    18*49 

lime   1*11 

Magnesia   7*44 

Soda   0*92 

Potash    8*77 

Protozide  of  Iron 6*76 

Protozide  of  Manganèse  1*80 

Water 1*60 


! 


99*89 


This  mioa  was  oaref nlly  ezamined  for  fluorine,  and  foond  not  to 
contain  any. 

"Besearohes  on  Vanadium.  PartlII.  Preliminary  Notîoo,"  by  Henry 
E.  Bosooe,  BJL.,  F.B.S. — This  paper  is  too  long  and  too  pnrely 
teohnioal  for  abstraot  in  thèse  pages. 


GEOLOGICAL  SOCIETY. 


ApbiIi  13th. — Sir  P.  de  Malpas  Grey  Egerton,  Bart.,  M.P.,  F.B.S., 
Tioe-president,  in  the  chair.  S.  W.  North,  Esq.,  of  Oaatlegate,  York, 
was  elected  a  fellow  of  the  sooiety. 

The  following  communications  were  read: — A  letter  from  Dr. 
Gérard  Kreffb,  dated  Sydney,  29th  January,  1869,  aocompanying  a 
model  of  the  left  lower  incisor  of  Thylacoleo  ca/mifew,  Owen,  and  the 
original  fragment  from  which  the  model  was  made.  Dr.  Krefft  also 
ref  erred  to  the  f  ossil  romains  of  herbivorous  marsupials  in  the  Muséum 
at  Sydney,  which  included,  aooording  to  him,  besides  a  great  number 
of  Wombats  (Phaacolomys),  many  wombat-like  Kangaroos  or  Walla- 
bies (Halmaturus).  He  proposed  to  divide  the  Kangaroos  into  the 
foUowing  groupa  : — 1.  Biaoropus,  dentition  as  in  Macropits  major.  2. 
Halmaturus,  with  the  premolar  permanent,  divided  into  two  sub- 
groups  :  a,  True  Wallabies,  with  the  premolars  long,  narrow,  and 
oompressed,  and  the  rami  of  the  lower  jaw  but  slightly  anchyloséd  ;  h. 
Wombat-like  Wallabies,  with  the  premolars  compact,  rounded,  and 
molar-like,  and  the  rami  of  the  lower  jaw  firmly  anchyloséd.  Illustra- 
tive  sketohes  and  photographs  aocompanied  this  paper. 

Discussion. — Prof.  Owen  remarked  upon  the  importance  of  the 
researohes  made  by  Dr.  Krefft  and  Prof.  Thompson.  No  traces  of 
man  had  been  found.  The  numerous  remaina  of  mammals,  especially 
the  herbivorous  species,  had  doubUess  been  carried  into  the  caves  by 
Thylacoleo. 

Prof.  Bnak  inquired  on  what  évidence  Prof.  Owen  deoided  thàt  the 
tooth  of  Thylacoleo  was  that  of  a  caroiTore. 

Prof.  Owen  indioated  the  remarkablo  compression  of  the  tooth  and 
the  absence  of  the  spatulate  form  proper  to  the  Kangaroos  as  charac- 
teristic  of  Thylacoleo  and  indicative  of  camivorous  habits. 

Mr.  W.  Boyd  Dawkins  stated  that  Thylacoleo  was  most  dosely  allied 
to  Plagiaulaz,  which  was  probably  a  true  herbivore.  He  indioated 
the  importance  of  the  question,  as,  if  Thylacoleo  were  a  camivore, 
Flagiaulax  wonld  be  one  also. 

Prof.  Owen  remarked  that  Plagiaulaz  was  also  a  camivore.  The 
premolars  resembled  the  small  tuberoular  molars  of  the  Hyœnas, 
Felid»,  Ao.  The  anterior  tooth,  aecooiated  with  the  small  tuberoular 
tooth,  was  oompressed  and  sharp  pointed.  The  low  oondyle,  forming 
part  of  the  angle  of  the  jaw,  was  such  as  ooours  in  Thylacinus. 

Dr.  Duncan  remarked  that  it  is  by  no  means  necessary  that  ail 
oarnivorous  mammals  should  be  f ormed  upon  the  same  type,  and  that 
he  did  not  see  why  there  should  not  be  a  camivorous  form  of  the 
Kangaroo  type. 

The  ohairman  said  that  the  settlement  of  thèse  questions  mnst  now 
be  postponed  until  we  obtain  further  materials.  He  mentioned  the 
disoovery  by  Dr.  Kreffb,  in  the  interior  of  Australia,  of  a  spedes  of 
fish  resembUng  Lepidosiren,  and  possessing  singular  affinities  to  some 
of  the  Devonian  flahes. 

**  On  the  Fossil  Bemains  of  Mammals  found  in  China,"  by  Prof.  Owen, 
LIi.D.,  F.B.S.,  F.G.S. — ^The  spécimens  of  teeth  desoribed  by  the  author 
were  obtained  by  Boberfc  Swinhoe,  Esq.jlateH.M.  Consul  at  Formosa, 
ohieflybypurohasein  the  apotheoaries'  shops  at  Shanghai  They  in- 
cluded twonew  species  of  Stegodon  (named  S.  sinensis  and  S.  orientaUs), 


a  new  Hyasna  (H,  sinensis),  a  new  Tapir  {Ta/pims  sinensis),  a  new  Bhino- 
oeros  (B.  sin&risis),  and  a  species  of  Kaup's  genus  Chaliootherinm 
(C.  sinense),  The  author  remarked  that  the  whole  of  thèse  teeth  pre- 
sented  an  agreement  in  colour,  chemioal  condition,  and  matriz  which 
led  to  the  conclusion  that  ail  belonged  to  the  same  period.  But  for  the 
présence  of  the  Chaliootherium,  they  would  hâve  been  referred  either 
to  the  Upper  Pliocène  or  to  the  Post  Pliocène  period.  The  author  did 
not  oonsider  that  the  occurrence  of  one  Anoplotherioid  species  need 
affect  the  détermination  of  the  âge  of  thèse  f ossils,  especially  as  Chalioo- 
therium départs  in  some  respects  from  the  type  genus  Anoplotherium, 
and  is  not  known  from  deposits  older  than  the  Miocène. 

Discussion, — The  ohairman  oalled  attention  to  the  remarkable 
association  of  f orms  among  the  f  ossils  desoribed  by  Prof.  Owen. 

Prof.  Busk  remarked  that  the  materials  at  oommand  seemed  to  him 
insuffioient  for  the  establishment  of  new  species.  He  obaerved  that 
the  diatinctive  characters  of  Stegodon  sinensis  appeared  to  be  very 
slight,  and  that  the  Hyœna  was  probably  H*,  spelœa,  The  tooth  of 
Bhinooeros  might  be  a  milk-molar  of  R.  sumatra/ntts, 

Mr.  Boyd  Dawkins  su^gested  that,  as  the  spécimens  were  obtained 
from  apotheoaries,  there  was  no  évidence  of  the  contemporaneity  of 
the  fossils. 

Mr.  H.  Woodward  stated  that  Mr.  Swinhoe  had  himself  obtained  a 
séries  of  thèse  fossils  from  a  cave  many  miles  inland,  he  believed  on 
the  course  of  the  Yang-tse-ldang.  Mr.  Woodward  also  oalled  attention 
to  Mr.  Hanbury's  paper  "On  Chinese  Materia  Medioa,"  in  which 
many  fossil  teeth  of  mammalia  are  noticed. 

Prof.  Owen,  in  reply,  stated  that  great  quantités  of  the  fossils  had 
passed  throngh  his  hands,  and  that  he  had  seleoted  for  description 
those  which,  from  their  minute  agreement  in  chemioal  and  other 
characters,  might  justly  be  inferred  to  be  derived  from  caves*of  the 
same  âge. 

"Further  Disoovery  of  the  Fossil  Eléphants  of  Malta,"  by  Dr. 
A.  A.  Caruana  ;  communieated  by  Dr.  A.  Leith  Adams,  F.G.S.— The 
author  desoribed  a  new  looality  in  Malta  in  whioh  the  remains  of 
éléphants  had  been  found  recently — ^the  Is-Shantiin  fisaure  at  the 
outrance  of  Micabbiba.  It  was  flUed  with  a  compact  depoait  of  red 
earth  containing  fragmenta  of  limeatone,  many  teeth  and  fragments  of 
bones  of  éléphants,  assooiated  with  bones  of  large  birda.  The  author 
found  three  small  shark's  teeth,  and  a  small  tooth  which  he  regarded 
as  belongiug  to  hippopotamus.  He  indioated  the  nature  of  the  teeth 
and  bones  of  éléphants  found  by  him  in  the  newly  disoovered  Assure. 
The  whole  of  the  five  looalities  in  which  ossiferous  fissures  havo  been 
disoovered  are  in  the  same  part  of  the  island  ;  and  the  author  cou- 
oluded  with  some  remarks  upon  the  geologioal  conditions  under  whioh 
the  remains  of  mammalia  must  hâve  been  aooumulated,  and  upon  the 
probability  that  a  connection  then  ezisted  between  Malta  and  Afrioa. 

In  a  note  appended  to  the  paper  Dr.  A.  Leith  Adams  stated  that 
the  supposed  tooth  of  hippopotamus  was  a  germ  true  molar  of  one  of 
the  pigmy  éléphants,  and  that  the  shark's  teeth  hâve  probably  been 
derived  from  the  Miooene  deposits. 

Discussion. — Prof.  Baak  remarked  that  there  was  no  doubt  that 
three  species  of  éléphants  had  lived  in  Malta. 

Capt.  Spratt  said  that  it  appeared  to  him  that  the  chief  interest  of 
the  oommunication  lay  in  the  greater  comparative  abundanoe  of  the 
larger  species  of  éléphant  in  the  new  looality. 


VICTOBIA  INSTITUTE. 


An  ordinary  meeting  was  held  on  Monday  week  laat,  at  8,  Adelphi- 
terrace,  Mr.  Beddie  in  the  chair.  A  paper  was  read  '*0n  True 
Anthropology;  or,  the  Spiritual,  Mental,  and  Physioal  Constitution  of 
Man,"  by  Dr.  W.  Hitohman,  of  Liverpool. — The  paper  gave  rise  to  an 
animated  discussion,  in  whioh  the  foUowing  gentlemen  took  part: 
Dr.  Dendy,  Dr.  Haughton,  Sir  Tilson  Marsh,  Bev.  B.  Greaves,  Bev. 
C.  Graham,  Bev.  C.  Bow,  and  the  ohairman. 


BOYAL  HOBTICULTUBAL  SOCIETY. 

The  fortnxghtly  shows  of  the  Boyal  Horticnlturaî  Sooiety  inorease 
in  interest  with  the  advanoe  of  the  season  ;  although  the  nuisance  of 
unfinished  buildings  is  a  great  drawbaok  to  the  pleasure  of  visitors. 
At  the  meeting  l^t  Wednesday  the  chief  features  were  the  asaleas 
and  rhododendrons.  Among  the  former  may  be  noticed  especially  the 
pink  white-edged  Belle  Gantoise,  the  white  Queen  Victoria,  striped 
with  rose  oolour,  and  Boi  Leopold,  of  a  bright  red.  There  were  some 
admirable  spécimens  of  orchids,  a  fine  ooUeotion  of  roses,  and  some 
interesting  groups  of  hardy  spring  flowers.  Mr.  W.  Wilson  Saunders, 
F.B.S.,  presided  at  a  gênerai  meeting  held  in  the  oouncil-room  in  the 
aftemoon,  when  the  following  candidates  were  elected  fellows  of  the 
sooiety,  viz.  :  Genoral  E.  P.  Buokley,  Hon.  Mrs.  Yarde  Bnller,  Charles 
Salisbury  Bnttler,  Henry  Cheswright,  W.  Crawford,  Col.  Charles 
Denison,  Mrs.  Ormsby  Gore,  Thomas  Harbottle,  George  Marten,  Mrs. 
David  Mooatta,  Thomas  Mott,  Charles  K.Prioleau,  A.  M.  Silber,  &o. 
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SUNDAY  LECTUBB  SOCIETY. 

Thb  ilzBt  of  the  seoond  eeries  of  leotnroB,  nnder  the  anspiœi  of  the 
Sandaj  Leotore  Society,  was  delivered  last  Sanday,  the  24th  liiet.,ixi  St. 
Qeorge'B-hall,  Laogham-pUoe,  by  James  Glaiaher,  Eaq.,  F.B.S., 
F.B.A.S.,  the  snbjeet  being,  **  The  Balloon  :  History  of  ite  Discorery, 
and  lir.  Glaiaher'a  Ezperienoe  in  its  Application  to  Usef al  and  Sdentifio 
Researohes."  The  honr  for  the  delivery  of  the  second  séries  of  thèse 
Sanday  leotnzes  has  been  wisely  changed  from  4  o'dook  in  the  aftemoon 
to  8  o'dook  in  the  erening,  by  whioh  time,  on  this  occasion,  the  spacions 
galleries  of  the  hall  were  well  fiUed  with  a  highly  reepeotable  middle- 
olass  audience  ;  a  fair  sprinkling  of  persons  occnpying  the  body  of  the 
hall. 

The  leotarer,  who  waa  wazmly  received,  after  shortly  refening  to 
some  of  the  interesting  f aots  disolosed  by  Dr.  Carpenter  in  his  lecture 
on  "  Animal  Life  in  the  Deep  Sea,"  commenoed  by  giving  a  very  brief 
sketch  of  the  history  of  the  Balloon's  discOTcry.  After  explaining  the 
Tarions  objects  he  had  in  view  in  making  his  numerous  aacents,  and 
giving  an  interesting  account  of  the  nicety  and  oare  required  in  the 
prooess  of  filling  the  balloon,  Mr.  Glaisher  prooeeded  to  describe,  by 
the  aid  of  ooloured  and  fignred  diagrams,  several  of  his  aërialyoyages, 
perfonned  in  company  with  Mr.  Coxwell. 

Gommencing  with  one  ascent  made  in  fine  weather  with  adear  sky, 
aad  rousing  the  enthusiasm  of  the  audience  by  his  graphie  and  tempting 
description  of  its  pleasnrable  oharaoter,  he  proceeded  to  gire  partiou- 
lars  of  other  yoyages,  made  when  the  sky  was  only  *'  partially  dear  " 
and  when  "  totally  douded,"  oonduding  by  an  ezdting  account  of  his 
mémorable  ascent  to  the  enormous  height  of  seven  miles,  when,  both 
he  and  Mr.  Coxwell,  narrowly  escaped  with  their  lires. 

The  lecture  was  thoroughly  popular  in  style,  and  was  listened  to 
with  undivided  attention  :  it  lasted  orer  an  hour.  The  audience  were 
f  ully  impressed  with  the  f  act  that,  coupled  with  the  pleasure  and  profit 
to  be  derived  by  making  balloon*ascents,  there  are  numerous  risks 
aad  great  dangers  to  be  encountered,  even  with  soderer  and  praotical 
a  oompanion  as  Mr.  Glaisher. 


MANCHESTBB  UTEBABY  AKD  PHILOSOPHICAL 

SOCIETY. 

Okdinabt  Mbstino,  Apbil  5th. — J.  P.  Joule,  D.C.L.,  L.L.D., 
F.B.S.,  président,  in  the  chair.  Mr.  J.  S.  Kipping  and  Mr.  W.  Mellor 
were  appointed  auditors  of  the  treasnrer's  aooounts.  Mr.  Binney,  on 
behalf  of  Mr.  Bernard  Hartley  Gresn,  of  Hopwood  Avenne,  presented 
to  the  sodety  the  MS.  journal  of  Mr.  George  Walker,  one  of  the 
original  members.  This  oontamed  many  iisefnl  and  interesting 
meteorologioal  and  other  observations,  with  liste  of  priées  of  cotton, 
aad  notices  of  the  first  steam-engines  in  Manchester. 

"Description  of  a  New  Anemometer,"  by  Mr.  Peter  Hart.— On 
the  appearance  of  Mr.  Fletoher's  admirable  paper  "  On  the  Speed  of 
Air  in  Fines,"  it  appeared  to  me  that  an  anemometer  more  easily  read 
aad  less  costly  than  his  was  désirable.  With  this  view  I  derised  the 
présent  one,  which  may  be  broadly  described  as  a  common  U-tube 
gauge  laid  in  a  sloping  position  so  as  to  f orm  the  hypothenuse  of  a 
right-angled  triangle,  the  perpendionlar  of  whioh  is  the  true  reading. 

The  following  description  wiU  ezplain  its  construction  : — 

It  consista  firat  of  a  base  board  f  umiahed  with  leyels  and  leyelling 
sorewa  ;  to  this  is  hinged  the  board  carrying  the  U  tube,  whioh  may 
be  called  the  sloping  base  ;  on  this  sloping  base  ia  aecured  the  IJ  tube 
fumished  with  a  acale  and  vemier  capable  of  being  read  to  the  ^hi  ^^' 
By  means  of  a  screw  passing  through  the  doping  base,  and  resting  on 
the  lower  base  board,  the  former  can  be  made  to  assume  any  angle 
with  the  latter,  the  angle  being  determined  by  a  quadrant  fixed  to 
the  lower  base  board. 

By  this  arrangement  a  yery  great  degree  of  aoonracy  in  reading  is 
obtainable.  Thus  in  the  présent  instrument  the  quadrant  is  set  5  in. 
distant  from  the  hinge,  and  when  set  at  0*5  in.  on  the  quadrant  it 
gives  a  rise  of  1  in  10  ;  consequently  the  ether  in  the  U  tube  has  to 
move  10  in.  for  1  in.  of  yertical  rise. 

I  had  no  little  diffioulty  in  my  first  efforts  to  restrain  the  excessiye 
osdllations  of  the  ether  column,  owing  to  the  almost  constant 
fluctuations  of  dranght  in  fines.  To  obyiate  this  the  tube  was  choked 
to  a  narrower  bore  at  the  bend.  This^  proying  insufficient,  I  oyer- 
came  the  defect  by  the  yery  simple  means  of  inserting  a  pièce  of 
sponge  at  this  part. 

It  is  perhaps  needless  to  add  that  it  is  necesaary  to  employ  Mr. 
Fletoher's  tubes  for  insertion  into  the  fine,  and  also  his  tables. 

Mr.  W.  L.  Dickinson  read  a  paper  "On  the  Edipse  of  the  Sun, 

Deoember  21-22,  1870."— This  edipse  begins  in  the  North  Atlantic 

Océan  ;  the  Une  of  central  and  total  ecUpse,  moying  in  a  south-easterly 

direction,  crosses  Portugal  a  little  to  the  south  of  lisbon  ;  passing  oyer 

part  of  Spain  and  the  Mediterranean  Sea,  it  entera  Af rica  near  Oran, 

and  soon  afterwards  attains  its  extrême  southem  limit  ;  the  shadow  of 

tb«  moon,  now  moying  in  a  north- easterly  direotioDj  leayes  Africa,  and 

orossing  the  island  of  3ioily,  tho  soath  of  Turke^  ihe  Black  Sea,  and 

tlte  Sea  of  Azof,  diaappears  ;  the  pennmbia  of  ^^  moon,  decreaeing 


rapidly ,  leayes  the  earth  with  the  setting  ann  in  Arabia.  The  son  wiU 
be  oentrally  and  totally  eclipsed  at  noon,  in  lat.  36**  28'  N.,  long. 
5*"  1'  W.,  a  little  to  tho  north-east  of  Gibraltar. 

The  edipse  as  seen  in  England  will  be  partial  ;  and  as  the  son  wiU 
be  at  its  greatest  southem  dedination,  it  has  not  been  oonaideTed 
requisite  to  perf orm  the  labour  of  Computing  from  the  Elétaients  of  tho 
Edipse. 

"  On  the  infiuenoe  of  Changes  in  the  Charaoter  of  the  Seaaoïu  npon 
the  Bâte  of  Mortality,"  by  Joseph  Baxendell,  Eaq.,  F.B.AS.— The 
gênerai  reaults  of  this  investigation  may  be  briefly  recapitukted 
as  foUows: — 1.  That  the  infiuence  of  meteorologioal  causes  in  pro- 
ducing  fiuctuations  in  the  rate  of  mortality  is  muoh  greater  thaa  that 
of  any  other  recognized  infiuence.  2.  That  the  dass  of  diseasea  which 
is  most  affected  by  meteorologioal  changes  is  dass  I.,  ZymoticdiBeases. 
3.  That  the  relatiye  increase  in  the  number  of  fatal  cases  of  diiease 
at  différent  âges,  in  unfayourable  seasons,  is  greatest  between  the  agos 
of  25  and  75  years,  or  amongst  those  classes  of  the  commnnity  who 
are  most  exi)oâed  to  yidssitudes  of  weather.  4.  That  the  sanitary 
measures  which  hâve  been  cairied  ont  during  the  last  15  to  20  yeara 
by  boards  of  health,  health  committees,  and  officers  of  health,  haro 
produced  no  perceptible  improvement  in  the  state  of  the  public  health, 
nor  checked  the  growing  increase  in  the  rate  of  mortality,  notwith- 
standing  the  enormous  outlay  they  haye  inyolyed  ;  and  that,  therefore, 
a  thorough  reform  of  our  existing  sanitary  System  is  urgentiyreqnired. 


BIBMINGHAM  NATUBAL  HISTOBY  AND  MICBOSCOPICAL 

SOCIETY. 

At  the  meeting  hdd  Maroh  8th,  a  paper  waa  read  by  Mi.  Janm 
Lanoaster  "On  the  Microscope  Disaected  and  Practically  Olastrated." 
— It  commenoed  by  showing  that  such  was  the  importance  of  the  micro- 
scope, and  the  parts  entering  into  its  construction  so  many  and  varied, 
that,  in  order  to  enter  f olly  into  the  subject,  a  nnmber  of  papers 
would  be  required.  The  author  stated,  that  whilst  many  ydnable 
papers  had,  from  time  to  time,  been  brought  before  the  eociety  of 
work  accomplished  by  the  microscope,  the  instrument  itself  had  beeo 
neglected,  and  the  effects  produced  by  it,  due  to  the  optioal  and 
mechaaical  prindples  inyolyed  in  its  constmotion,  had  been  pisced 
oyer  in  ailenoe.  Mr.  Lanoaster  then  proceeded  to  describe  ita  Tarions 
parts,  dweUing  at  greater  length  on  tiiose  which  he  cousidered  to  be 
the  léaat  understood.  Spécial  référence  was  made  to  the  objeot  and 
eye  pièces,  the  micrometer,  and  the  camera-luddai  the  luerits  and 
defeota  of  which  were  pointed  ont  and  explained. 

The  meeting  on  the  15th  Maroh  was  deyoted  to  a  conyerBaâoiu) 
and  exhibition  of  spedmens. 

At  the  meeting  of  Maroh  22,  Mr.  W.  Mathews,  M.A,  read  a  paper 
entitied  "  The  History  of  the  Exploration  of  the  Nile-Baain."-He 
commenoed  by  observing  that  of  aU  geographical  problems  of  the 
présent  day  the  position  of  the  sources  of  the  Nile  has  an  interest  far 
surpaasing  any  other,  from  the  length  of  time  during  which  it  has 
baffled  every  attempt  at  solution,  and  from  its  f orming  one  of  the 
most  glorious  ohapters  in  the  annals  of  British  enterprise  and 
courage.  Omitting  the  history  of  the  earlier  exploiers,  and  ooming 
do?ni  to  modem  times,  Mr.  Mathews  referred  at  length  to  tiie 
cdebrated  joumey  of  James  Bruce,  in  1770,  which  resulted  in  ihe  dis- 
coyery  of  the  sources  of  the  Blue  Nile.  About  the  middle  of  the 
présent  oentuiy,  a  German  miasionary,  Dr.  Elrapf ,  was  joined  by  two 
others  of  his  oountrymen,  Bebmann  and  Ehrardt  ;  and  their  joomejs 
to  the  foot  of  Kilimandjaro,  and  the  other  snowy  mountains  in  the 
east  of  Africa,  gaye  the  first  impulse  to  the  séries  of  expeditionB 
which  wiU  ultioiately  unfold  to  us  the  entire  geography  of  the  Nile- 
basin.  In  1857,  Messrs  Burton  and  Speke  started  for  the  interior  of 
Africa,  from  Zanzibar,  and  in  the  early  part  of  the  following  year  dis* 
covered  Lake  Tanganyika.  The  next  joumey  of  importance  waa  that 
undertaken  by  Captain  Speke  and  Grant,  who  started  from  Zanilhar. 
and  who,  on  the  2l8t  July,  1861,  stood  on  the  banks  of  the  Nile  as  it 
issues  from  the  Victoria  Nyanza.  The  two  trayellers  on  their  retoin 
yisited  Gondokoro,  at  which  place  they  met  with  Sir  Samud  and  I^dy 
Baker,  then  about  to  commence  that  expédition  which  led  to  the  dia- 
coyery  of  the  seoond  great  reseryoir  of  the  Nile— the  Albert  Nyaoïa. 
Mr.  Mathews  conduded  an  interesting  paper  by  briefly  deacribing  the 
geographical  labours  of  the  illustrions  explorer,  Dayid  liringstoDC, 
who  has  added  more  to  our  knowledge  of  t^e  African  continent,  soni^ 
of  the  equator,  than  aU  other  trayeUers  combined.  The  fevB  whicb 
haye  long  been  entertained  of  his  safety  may  now  be  aaid  to  w 
happily  set  at  rest  by  the  arriyal  of  letters  from  him  addressed  to 
Dr.  Kirk,  and  by  the  still  more  récent,  but  indirect,  intelligence  tbat 
in  July,  1869,  he  was  Ujiji.  Suppoaing  him  to  be  carrying  ont  h» 
intention  of  following  ont  the  eastem  line  of  drainage  down  w 
Baker's  tuming  point,  it  might  yet  be  many  months  before  we  ahooid 
recdye  intelligence  from  him.  . , 

At  the  meeting  of  Maroh  29th,  Mr.  W.  Nelson  i«ad  a  paper  "  On  jae 
limnseidœ  of  the  Birmingham  district."— After  pointing  ^^\jz 
position  of  this  famUy  among  the  MoUusca,  Mr.  Nelson  P«»f^7^ 
describe  certain  peculiarities  whioh  some  of  ihem  poaaeis.  The  fum  » 
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met  with  in  the  greatest  abondanoe  in  Contrai  Am«iioa,  bat  in  Gieat 
Britain  is  restriotêd  to  the  four  verj  distinot  gênera,  Planorbis,  Physa, 
Limnada,  and  AnoyluB.  Of  tbe  genos  Planorbis  twelve  apeoies  are 
met  witb  in  England  ;  one  of  thèse,  P.  duatatua,  being  a  récent  addi- 
tion, snppooed  to  bave  been  întrodnoed  in  ootton  from  America.  Of 
the  remaining  eleven  species,  ten  hâve  been  foand  aronnd  Birmingham, 
beaides  f onr  Yarietiea  that  haye  been  desoribed  as  speoies  by  différent 
anthors.  The  genns  Physa  comprises  bnt  two  speoies,  both  of  whioh 
are  met  with  in  this  neighboorhood.  There  are  eight  speoies  of  lim- 
niea  in  Qreat  Britain,  six  of  whioh  oooor  in  this  district,  and  twelve 
yarieties,  but  the  distinctions  between  some  of  thèse  are  so  trivial  as 
hardly  to  entitle  them  to  that  rank.  The  other  two  speoies,  L,  tnvoZu- 
tus  and  L.  ghitinoaa,  are  eztremely  rare,  and  are  seldom  met  with, 
ezoept  in  those  Icoalities  in  whioh  they  were  originally  discovered. 
Of  the  fonrth  genos,  Ancylns,  there  are  only  two  speoies,  both  of 
which  are  fonnd  aronnd  Birmingham.  Tho  total  nnmber  of  speoies  of 
the  f amily  Limnsaids,  whioh  bave  been  f  oond  in  this  ooontry ,  is  twenty- 
three  ;  and  of  thèse,  twenty  may  be  taken  within  a  radias  of  five  miles 
from  this  town,  besides  twenty-two  yarieties,  thus  showing  that  the 
neighboorhood  is  fayoorable  to  the  development  of  this  family.  The 
paper  was  the  resolt  of  Mr.  Nelson's  original  obseryations,  and  afTorded' 
an  excellent  ezample  of  the  indefatigable  exertions  of  that  gentleman 
in  this  branoh  of  oar  local  f aana.  It  was  illostrated  by  a  beaotifol 
set  of  shells,  and  indoded  a  oorioos  séries  of  distorted  speoimens  of 
Plcmorhis  complanatus  colleoted  by  Mr.  Nelson,  in  the  neighboorhood 
of  Leeds.  The  thanks  of  the  sodety  were  onanimoosly  aooorded  to 
Mr.  Nelson  for  bis  admirable  paper.  In  addition  to  the  aboyé  sheUs, 
Mr.  G.  S.  Tye  exhibited  a  large  séries  of  the  gênera  Planorbis,  Physa, 
and  Tiimngja,  from  North  America. 


NOETH  STAFPOEDSHIRB  NATURALISTS'  FTELD  CLUB. 

Thb  first  excorsion  of  the  season  took  plaoe  on  Wednesday,  April  20, 
when  a  yisit  waa  paid  to  Eooleehall.  The  exoeeding  fineness  of  the 
day  drew  together  a  large  gathering,  nearly  sixty  members  being 
présent.  The  first  point  of  interest  was  the  fine  old  ohnrch,  whioh  bas 
been  restored  by  Mr.  Street  in  hononr  of  Bishop  Lonsdale,  the  last 
Bishop  of  lichfield  who  occopied  the  castle.  The  gênerai  oharacter 
of  the  arohiteotore  of  the  ohnrch  is  Perpendioolar,  with  the  exception 
of  the  chancel  and  the  lower  part  of  the  tower,  whioh  are  £arly 
English.  The  principal  featores  of  the  ohnrch  were  pointed  ont  by 
the  yicar,  the  Bey.  0.  P.  Good,  and  his  corate.  There  are  several 
monoments  in  the  ohnrch,  almost  ail  of  them  of  former  blshops  of  the 
diooese.  In  the  centre  of  the  old  oak  soreen,  which  séparâtes  the 
ohanoel  aisle  from  the  north  aisle  is  oaryed  the  foUowing  inscription: — 

**  Orate  pro  anima  Bio  :  Howel  et  Margazetta  nxore  cg." 

It  was  np  to  this  soreen  that  the  fire  extended  which  broke  ont  the 
first  time  that  the  fines  were  heated  after  the  restoration,  and  whioh 
destroyed  the  woodwork  of  the  north  aisle  and  the  adjoining  part  of 
the  naye.  Traces  of  the  fire  may  easily  be  seen  on  the  walls,  and  on 
the  inscription  jost  mentioned.  Many  of  the  party  ascended  the 
tower,  from  which  a  fine  yiew  of  the  neighboorhood  is  obtained.  -  In 
the  tower,  doring  the  progress  of  the  restoration,  was  disooyered  a 
doorway  aboyé  the  tower  arch,  and  a  second  one  on  the  ootside  wall, 
bot  not  oorresponding  to  that  on  the  inner  wall.  Not  eyen  a  con- 
jeotore  can  be  formed  as  to  their  original  ose.  Haying  oarefolly  ex- 
amined  the  ohnrch,  which  is  really  a  most  interesting  one,  and  well 
worthy  of  a  yisit,  the  party  prooeeded  throngh  the  ohorohyard,  and, 
by  a  priyate  walk,  throogh  the  groonds,  to  the  castle,  stopping  to  look 
at  the  fine  mémorial  cross,  of  Aberdeen  grey  granité,  ereoted,  from  a 
design  by  Mr.  Gilbert  Scott,  oyer  the  graye  of  Bishop  Lonsdale. 
EodeshaU  Castle  was  ereoted  in  its  présent  form  by  Bidiop  Lloyd  in 
1660,  on  the  site  of  the  original  one.  It  is  a  pkin  low  boilding  of 
two  stories,  of  stone.  The  old  castle,  which  was  restored  by  WiUter 
de  Langton  at  the  end  of  the  ISth  centory,  was  qoadrilateral  in  form, 
with  a  tower  at  each  angle,  only  one  of  which  remains,  and  is  in  a 
tolerable  state  of  preseryation  ;  a  yery  pretty  little  window  is  qoite 
perfeot,  and  of  beantif al  proportions  :  the  castle  was  moated,  and  the 
moat  walls  exist  in  soond  preseryation. 

The  party  haying  assembled  on  the  greensward,  a  gênerai  meeting 
of  the  olab  was  held,  onder  the  presidenoy  of  Mr.  Gamer,  when  eleven 
new  members  were  eleoted,  and  f oorteen  proposed  for  élection  ;  after 
which  Mr.  Yates,  of  Newoastle,  prooeeded  to  read  a  short  paper  on 
"  Eooleshall  and  its  Neighboorhood,  together  with  some  Obseryations 
on  its  Natoral  History/'  He  said  that  as  an  old  Inhabitant  of  the 
plaoe  he  was  boond  in  honoor  to  belieye  in  its  extrême  antiqoity. 
According  to  Pitt,  in  the  time  of  Yespasian  (a.d.  60),  the  Bomans 
boilt  hère  a  temple  to  Jove,  and  as  an  aot  of.doty  the  royal  birdsaored 
to  him  forwith  paid  a  yisit  to  the  temple.  This  happy  omen  was  at 
once  seized  npon,  and  they  called  the  place  Eagle's  Hall.  So  rons  the 
legend.  That  the  Bomans  were  in  the  neighbonrhood  there  is  a  oon- 
Tincing  proof  at  Wooton,  abont  a  mile  from  the  town — yiz.,  the  remains 
of  a  Boman  road,  and  also  indications  of  a  f  ortified  mansion.  Bishop 
Hoschamp  baUt  the  oastle,  ewc,  1200  ;  it  was  reboilt  by  De  lAngton 


a  centoxy  later.  Margaret  of  Azgoa  took  shelter  hère  after  the  dis- 
astroos  battle  at  Blore  Heath,  where  Lord  Aodley  was  slain  in  1459, 
which  she  witnessed  from  the  tower  of  Macclestone  Chnroh.  Mr. 
Yates  mentioned  that  a  place  called  the  Hoogh,  near  the  town,  is 
held  by  the  "  Blests  "  nnder  the  tenore  of  the  foUowing  doggerel  : — 

"  While  the  iyy  is  green  and  the  holly  is  roogh 
There  is  a  hoase  for  Blest  of  the  Hoogh.'' 

Nearly  ail  oor  inland  birds  aro  foond  in  the  neighboorhood  of  Eooles- 
hall. At  Copmere  are  seen  sometimes  wild  swans  and  geese:  sea 
birds  are  also  freqoent  yisitors  there,  as  golls,  terns,  and  oormorants. 
Cootes  and  created  grèbes  breed  there,  as  also  does  the  reed  warbler, 
which  slings  its  oorioos  nest  high  aboyé  the  water  between  the  stems 
of  two  or  three  reeds.  A  few  years  ago  a  fiock  of  Sand  Groose 
(Pterodes  setarius)  yisited  the  neighbonrhood  ;  they  belong  to  China 
and  Tartary.  A  pair  of  them  were  afterwards  exhibited  at  the  inn, 
and  yéry  handsome  birds  they  an,  of  a  light  brown  in  coloor,  almost 
doye-ooloored  aboot  the  neck,  f eathered  to  the  feet,  and  with  winga 
and  tail  shaped  like  the  swallow:  they  were  kindly  sent  by  Mr.  Yates, 
of  Eooleahali.  Among  the  plants  of  the  neighbonrhood  are  Lemna 
polyrhisa  and  gibha,  Antirrhinwn  majust  Samhueus  EhuiMS  (dwarf 
elder),  a  rare  plant,  Berberit  vulgaris,  Paris  quadrifoUa,  Cochlearia 
daniea  (on  the  roofs  of  hoases  in  the  town),  Totsan  (in  Castle 
gardena),  Paanassia  palmiriSf  a  peooUar  speoies  of  maple  (Acêr)  at 
Offley,  yolgarly  said  to  haye  sprong  from  a  stake  thnist  throngh  the 
body  of  a  soioide.  A  yote  of  thanks  to  Mr.  Yates  for  his  paper,  and 
to  Mr.  Jeryia  for  his  kindness  in  opening  his  groonds  to  l^e  ohib, 
haying  been  oatried  by  acclamation,  the  greater  nomber  of  the  mem- 
bers prooeeded  to  Copmexe,  some  two  miles  away,  by  a  pleasant  roato 
throogh  fields  and  lanes,  where  the  early  spring  fiowers  were  glitter- 
ing  in  the  bright  sanshine.  Copmere  is  a  natoral  pièce  of  water,  of 
some  60  or  70  aores  in  extent,  the  abode  of  innomerable  wildfowl, 
and  oelebrated  for  its  fish^>pike  espeoially.  Hère  are  seyeral  good 
plants,  bot  the  season  is  yet  too  ear^  for  marsh  and  water  plants,  so 
that  no  diaooyeries  were  made.  On  retoming  to  the  town  a  short 
yisit  was  paid  to  the  hooses  of  Mr.  Beokett  and  Mr.  Greatrez,  who 
yery  kindly  and  at  considérable  trooble  reoeiyed  the  members  person- 
aUy,  and  exhibited— the  former  some  old  paintings  (cartoons)  on 
leather  of  Soriptore  sobjects,  whioh  had  been  io  his  family  200 
years,  and  the  latter  an  almost  endless  yariety  of  coriosities,  indod- 
ing  fossils,  &o.  Then  the  party  ail  met  together  for  a  sobstantial  tea 
at  the  Boyal  Oak  Inn,  after  whioh  carriages  were  called  into  reqoisi- 
tion^the  Norton  Bridge  station  being  three  miles  away — and  Eooles- 
hall was  left  to  its  wonted  qaiet. 


BELFAST  UNITED  NATUBAL  HISTOEY  SOCIETIES. 

At  a  joint  meeting  of  the  Belfast  Natoral  History  and  Philosophioal 
Society  and  the  Belfast  Natoralists'  Field  Clob,  held  in  the  Moaeom, 
on  April  6,  Bobert  Pattersoo,  Esq.,  F.B.S.,  in  the  chair,  the  foUowing 
papers  were  read  :•»"  lUostrations  of  the  Diifasion  of  Liqoids,"  by 
Prof.  James  Thomson,  LL.D.  ;  and  **The  Aqoariam,"  by  Dr.  Henry 
Borden. 

Prof.  Thomson  referred  to  the  expérimente  of  Graham,  late  master 
of  the  Mint,  and  others,  in  which  the  phenomena  of  diffosion  of 
Uqoids  and  of  gases  had  been  extensiyely  investigated.  The  sobject 
was  one  of  great  importance,  not  only  on  aoooont  of  its  intimato 
bearing  on  some  of  the  most  profoond  qoestions  of  physical  research, 
and  especiaUy  on  qoestions  as  to  the  atomlc  oonsUtotion  of  matter, 
bot  also  on  accoont  of  its  praotical  appUoations  in  affording  the  new 
and  yaloable  méthode  for  diemical  anaiysis  brooght  forward  by  Gra- 
ham, and  known  as  the  prooesses  of  diffosioo  and  dialysis.  If  two 
floids  capable  of  mingling  with  one  another  be  -placed  in  contact,  a 
prooess  of  diffosion  of  eaoh  into  the  other  wUl  take  plaoe,  even  when 
the  contact  is  made  nnder  conditions  snch  as  perfectly  to  ayoid  the 
prodootion  of  oircnlating  oorrents.  To  prevent  corrents,  the  chief 
thing  to  be  donc  is  to  plaoe  the  lighter  floid  on  the  top  of  the  heayier 
one.  Thos,  if  water  be  placed  in  the  lower  half  of  a  yessel,  and 
alcohol,  whioh  is  a  Ughter  floid,  be  placed  gently,  withont  oonmiotion, 
on  the  top  of  it,  so  as  to  ocoopy  the  opper  half  of  tho  yessel,  the  two 
fioids  wiU  diffuse  into  each  other  ;  or,  if  snlphorio  aoid — ^that  is,  oU  of 
yitriol— be  pot  into  the  bottom  of  a  yessel,  and  water,  whioh  is  mooh 
lighter,  be  pot  on  the  top  of  it,  diffosion  will  ensae.  The  same  woold 
happen  if  syrop  of  sogar  were  pot  to  the  bottom,  and  water  were 
placed  aboyé  it,  or  if  any  kind  of  sait  dissolved  in  water  were  pot 
below  and  water  aboyé. 

Diffàaion  takes  plaoe  also  between  two  gases.  If  the  heayier  one 
be  placed  below,  and  the  lighter  one  aboyé,  the  différence  of  density 
wiU  tend  to  make  each  remain  where  it  bas  been  plaoed  ;  bot  stiU  the 
two  wiU  diffaae  into  each  other  tiU  they  are  pêrfeotly  oommingled. 
The  diffosion  of  gases  into  one  another  proœeds  yery  qoickly,  bot  that 
of  Uqoids  yery  slowly.  Sobstanoes  of  a  gelatinoos  oharacter,  of  whioh 
gloe  is  an  example,  and  to  which  Graham  bas  giyen  the  name  colloids, 
wiU  diffose  only  with  extrême  slowness  throogh  one  another,  while 
salts  and  yariçoa  other  oiystalUzablo  anbstanoes,  called  by  Graham 


804 


SOIENTIFIO   OPINION. 


[April  27,  1870. 


orystalloids,  will  diffoBe  qnioUy  throngh  them,  bnt  at  yarioas  rates. 
This  faot  forma  the  baais  of  tho  prooeas  of  dialysis,  whioh  oonsists  in 
allowing  diffasion  of  mixed  enbatanoes  to  ocoor  throagh  a  gelatinous 
or  ooUoid  partition.  The  parohment  paper  whioh  is  mannfaotnred  by 
immersing  unsized  paper  in  Bolphnrio  acid,  and  then  washing  ont  the 
aoid,  is  a  good  material  ont  of  whioh  to  form  this  partition.  Doring 
the  diifnsion  of  mixed  solutions  throngh  this  parohment  paper,  some 
substances  pass  mach  more  qnickly  than  others,  and  so  their  sépara- 
tion oan  be  effeoted.  Yery  remarkable  relations  hare  been  disooyered 
to  exist  between  the  laws  of  the  diifnsion  of  flnids  into  one  another, 
and  the  laws  of  the  diffusion  of  beat  throngh  solids.  In  faot,  when 
qnantities  or  degrees  of  température  oommnnioated  by  conduction  of 
heat  are  duly  oompared  with  qnantities  of  one  diffusable  substance, 
transferred  by  diffusion  into  another,  the  law  of  diffusion  in  liquids  is 
fonnd  to  bo  identioal  with  that  of  thermal  condnctivity.  This  dis- 
covery  was  first  published  by  Fiok,  formerly  Professer  of  Anatomy  at 
Zurich. 

Prof.  Thomson  showed  to  the  eooiety  a  mode  whioh,  during  some 
years  past,  had  been  praotised  by  his  brother,  Sir  William  Thomson, 
for  illnstrating  diffusion  and  exhibiting  its  great  slo?niess  when  oiroA- 
lating  ourrents  are  aroided.  Some  glaas  tubes  of  abont  a  ^  in.  or  i  in. 
bore,  and  from  2  to  4  f t.  in  length,  are  hermetically  sealed  at  one  end. 
Into  each  two  liquids  are  introduoed,  the  heayier  one  being  poured  in 
first,  and  the  lighter  one  being  poured  in  ao  as  to  rest  upon  the  top  of 
it.  The  upper  end  is  then  hermetioally  sealed.  The  liquids  may  be 
aulphurio  aoid  below,  with  water  above  ;  or  water  below,  with  aloohol 
above  ;  or  a  solution  of  sulphate  of  oopper  below,  with  water  above  ; 
and  Tarions  others  may  be  taken.  The  tubes  so  prepared  are  kept  in 
an  upright  position,  and  diffusion  prooeeds.  At  first  the  région  of 
graduai  transition  from  the  one  fiuid  to  the  otheroooupies  a  yery  short 
apaoe  in  the  length  of  the  tube,  but,  as  time  goes  on,  the  région  of 
transition  spreads  itself .  Eyen  after  years  haye  elapsed,  howeyer, 
during  whioh  diffusion  bas  been  oonstantly  going  on,  the  liquid  at  top 
and  the  liquid  at  bottom  are  found  to  be  stÛl  remaining  distinct  from 
one  another.  With  the  aulphurio  aoid  and  water  tube  this  may  be 
made  yery  eyident  after  the  lapse  of  a  year  or  two  by  inyerting  the 
tube  seyeral  times  so  as  to  thoroughly  mingle  its  contents,  when  it 
will  be  fonnd  to  beoome  yery  hot  throngh  the  mixing  of  the  sulphnric 
aoid  with  the  water,  and  at  the  same  time  the  entire  liquid  contenta, 
of  the  tube  will  be  found  to  shrink  yery  much  in  bulk.  In  like  manner 
a  tube  in  whioh  water  has  been  introduoed  below,  and  aloohol  aboyé, 
shows  a  oonsiderable  shrinkage  of  bulk  of  its  total  liquid  contents,  on 
the  minglin.;  of  the  liquids  by  inyersion,  eyen  after  they  haye  stood  in 
oontaot  for  a  year  or  more,  and  ao  it  is  rendered  manifest  that  the 
year'a  time  haa  not  aufficed  to  complète  the  mixing  of  the  liquida  by 
the  prooeaa  of  diffusion. 

Dr.  Burden  commenoed  by  remarking  that  the  aeaaon  was  approaoh- 
ing  when  not  a  few  of  the  inhabitants  of  Belfast,  tempted  by  génial 
sunshine  and  refreshing  showers,  would  seek  for  a  period  the  charms 
of  a  aeaside  résidence,  and  that,  conseqnently,  the  présent  occasion 
was  an  appropriate  one  for  the  discussion  of  the  snbject  he  had 
seleoted.  He  deplored  the  indifférence  shown  by  the  gênerai  public 
to  natural-history  pursuits,  obserying  that  eyen  many  who  were 
oonyersant  with  the  déductions  of  biology  were  oomparatiyely 
ignorant  of  the  induotive  substratnm  upon  whioh  that  science  is 
based,  and  eameatly  recommended  to  ail  auoh  peraons  the  study  of 
those  forma  of  life  whioh  abonnd  on  nearly  eyery  ooast.  He  was  con- 
yinced  that,  if  examples  of  a  dozen  of  the  principal  types  of  marine 
organisation,  at  différent  stages  of  growth,  were  oarefully  examined 
with  référence  to  deyelopment,  structure,  and  function,  many  of  the 
onrrent  doctrines  of  biology  would  assume  quite  a  noyel  aspect  to  the 
inquirer.  The  lectnrer  hère  read  a  list  of  tweWe  marine  animais, 
exemplifying  as  many  great  groupe,  whioh,  he  stated,  were  easily 
proonred  and  of  moderato  size,  would  thriye  well  in  confinement,  and 
whose  life-histories  might  be  readily  traced.  There  was  nothing  in 
the  task  proposed  so  intrinsioally  diffionlt  that  any  well  educated 
person  might  not  confidently  nndertake  it  with  eyery  prospect  of 
snocess.  The  inyestigation  might  alao  be  pursned  with  comfort  at  ail 
seasons,  now  that  we  were  enabled  by  means  of  a  simple  oontriyance 
— namely,  the  aqnarium,  to  keep  aquatic  animais  aliye  and  under 
obaeryation  for  aa  long  a  period  aa  waa  requiaite  beside  our  study 
table.  He  had  no  doubt  but  that  an  infinitely  greater  amount  of  really 
nsefnl  information  would  be  obtained  by  the  method  of  atudy 
indioated,  than  by  the  pemsal  of  dozens  of  the  text'books  on  natnral 
history  in  ordinary  use.  The  anthor  of  the  paper  then  entered  into 
a  detailed  description  of  the  aquarium,  dwelling  ohiefiy  upon  its  yalue 
in  an  edncational  point  of  yiew,  the  prinoiples  inyolyed  in  its  con- 
struction, and  ita  proper  management.  He  atrongly  adyised  those 
preaerying  marine  animale  aliye  for  the  pnrpose  of  soientific  obserya- 
iion,  not  to  feed  them.  In  proof  of  the  length  of  time  dnring  whioh 
they  might  be  kept  aliye,  and  apparently  in  the  enjoyment  of 
excellent  health,  withont  an  artifioial  supply  of  food,  he  exhibited 
aomo  liying  apeoimena  which  he  had  brought  with  him  from  the  aea- 
flide  early  in  September  last;  also  the  ahells  and  crnsts  of  many  others 
ifbioh  had  liyed  in  his  poaaeeaion  for  période  of  from  six  weeka  to 


aeyen  months.  He  oonoluded  aa  foUowa  : — "  I  oannot  refrain  from 
expressing  a  hope  that  our  sooiety  may  be  indnced  to  estabUsh  an 
aquarium  within  the  wàlls  of  this  building.  I  am  persuaded  that  snch 
a  step  would  not  only  tend  to  popularise  the  study  of  natnral  history 
in  this  looality,  bnt  would  also  enhanoe  in  no  small  degree  the  other 
attractions  of  our  muséum.  The  expense  attending  the  undertaking 
mnst  be  small,  and  when  we  remember  that  the  experiment  haa 
already  been  suocessf ully  tried  in  many  other  towns,  both  in  our  own 
countiy  and  on  the  Continent,  we  may,  I  think,  faxrly  anticipate  a 
aimilar  reault  hère.  [The  lectnrer  hère  apAce  of  the  enthnsiasm  with 
whioh  the  inhabitant»  of  Brighton  were  promoting  the  constmotion 
of  an  aqoaaium  in  that  town.]  I  trust,  further,  that  the  day  is  not 
far  distant  when  many  other  of  our  public  institutions  will  poaaeas 
this  instmotiye  source  of  amusement.  While  in  London  laat  antumn 
I  yisited  St.  Bartholomew's  Hospital,  and  was  much  pleased  in  finding 
in  one  of  its  wards  a  fresh- water  aquarium,  which  bore  eyident  sâgna 
of  being  oarefully  attended  to.  Its  présence  there,  I  haye  no  doubt, 
distracted,  in  some  measure,  the  thoughts  of  the  poor  patients  from 
the  continuai  contemplation  of  their  own  sufferinga — a  most  désirable 
object  to  attain. 

The  paper  was  followed  by  remarks  from  the  Bey.  "Dr.  Hacilwaine, 
Mr.  Stewart,  Mr.  William  Qray,  Mr.  Swanston,  Mr.  William  Patterson, 
and  the  ohairman,  who  cordially  agreed  with  Dr.  Borden  as  to  the 
desirability  of  establishing  an  aquarium  in  this  town.  Mr.  Stewart, 
howeyer,  thought  that  the  muséum  was  not  the  best  place  for  it,  and 
suggested  that  the  town  conncil  might,  with  advluitage,  place  one  in 
the  proposed  public  park.  The  Bey.  Dr.  Macilwaine  thought  that  the 
Botanic  (tardons  would  be  a  suitable  plac3  for  a  fresh-water  aquarium. 
Dr.  Burden  was  enabled  to  illustrate  many  parts  of  his  paper  by  référ- 
ence to  a  tastefully-arranged  and  well-stocked  aquarium,  whioh  had 
been  kindly  lent  for  the  oocasion  by  one  of  the  ladies  of  the  NaturaUsts* 
Fidd  Club.  

LONDONDEREY  NATUBAL  HISTORY  AND  PHILOSOPHICAL 

SOCIETY. 

A  MBETiNa  of  the  Londonderry  Katnral  History  and  Philosophical 
Society  waa  held  on  Tuesday  evening  week,  in  the  Bound-room  of  the 
Corporation  Hall.  There  was  a  large  attendance,  the  gênerai  audience 
induding  not  a  few  ladies.  The  business  announced  on  the  circnlar 
was  the  reading  of  papers  as  foUows  : — "  Notes  on  Phenomena  of  the 
Glacial  Epooh  in  the  Neighbourhood  of  Derry,"  by  the  preaîdent; 
"On  the  Butterfiies  of  a  part  of  Inishowen,"  by  Mr.  W.  Hart,  Kil- 
derry  ;  "  On  a  Caye  lately  disooyered  near  Malin  Head,"  by  Mr. 
Dugan  ;  and  **  Case  of  Abnormal  Arrangement  of  the  Visoera  in  Hunmn 
Subjeot,"  by  Dr.  Cuthbert.  AU  of  thèse  were  read  exoepting  the  last^ 
which  was  deferred  for  want  of  time.  Sketohes  and  diagrams  for  the 
illustration  of  the  papers  by  the  président  and  Mr.  Dugan  were  ans- 
pended  on  the  walla  of  the  room,  and  the  latter  gentleman'a  pjperwas 
further  illuatrated  by  shells  and  bones  found  in  the  caye  at  Malin 
Head.  William  John  Foster,  Esq.,  T.C.,  exhibited  spécimens  of  tho 
bricks  of  whioh  an  old  house  belonging  to  him,  lately  taken  down,  had 
been  built,  their  chief  interest  lying  in  the  circumstance  that  the  houso 
from  which  they  had  been  taken  was  the  résidence  of  the  Major  of 
Derry  during  the  famons  siège.  Tho  bricks  themselyes  were  considor- 
ably  smaller  than  those  now  made,  and  much  whiter  in  colour.  Tho 
maaonry  of  the  old  houae  was  yery  strong  and  adhesiye,  large  portions 
of  the  walla  coming  down  together. 

The  minutée  of  the  prerioua  meeting  haying  been  read  by  the  aecre- 
tary,  Mr.  Wataon,  and  confirmed,  the  preaident,  Mr.  Harte,  CE., 
F.B.G.S.I.,  left  the  chair,  and  Dr.  Cuthbert,  the  yice-president,  took  it. 

The  président  then  gaye  an  exposition  of  the  phenomena  oonnected 
with  the  "  Glacial  Epooh"  as  manifested  in  the  geological  conforma- 
tions  in  the  neighbourhood  of  Derry.  This  was  illustrated  by  diagrams, 
and  by  apeoimena  in  atone,  brought  from  some  distance. 

The  président  haying  again  taken  the  chair,  Mr.  W.  Hart,  Kilderry, 
read  an  admirably  written  and  exhanstiye  paper  on  the  ]3utterfliea 
of  Inishowen. 

C.  W.  Dugan,  Esq.,  A.M.,  District  Inspecter  of  Schools,  then  gave 
some  notices  of  the  Ancient  Caye  Dwellings  of  Inishowen. 


BOSTON  (U.S.)  SOCIETY  OF  NATUBAL  HISTOBY. 

Apbil  6th. — ^Mr.  W.  T.  Brigham  called  the  attention  of  the  sooiety 
to  an  island  in  the  Pacific  Océan,  lying  S.E.  of  the  Sandwiob  Islandi, 
known  as  Brook*s  Island,  and  used  as  a  ooaling-station  for  steamen 
plying  between  San  Francisco  and  Hong-kong.  The  speaker  aaid  the 
ialand  waa  a  part  of  the  reef  belonging  to  the  Sandwich  lalands;  h« 
desoribed  the  shape  of  the  island  and  the  position  of  the  two  lagoons 
whioh  its  coral  wall  inolosod.  Tho  island  was  interosting,  he  said,  sa 
it  shows  how  Buoh  islands  may,  by  tho  agoncy  of  ocoanic  ourrents, 
beoome  ooyered  with  a  yegetation  deriyed  from  lands  quite  rtmote 
from  it.  Upon  the  shores  of  the  island  had  been  found  the  remains 
of  two  Chinese  junks,  seeds  of  trees,  and  plants  from  the  £aat  IndieSi 
and  trunks  of  treea  from  the  ooa&ts  of  Oregon  and  Califomia  (IT.S.). 
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The  island  Vas  now  covered  with  a  shrabby  végétation  derived  from 
thèse  drif  ted  seeds.  The  speaker  romarked  that  it  would  be  instruo- 
tire  to  détermine  what  plants,  and  what  proportion  of  plants  from 
différent  latitudes,  wonld  grovr  in  that  dimate. 

Capt.  K.  E.  Atwood  exhibited  a  large  tnmonr  which  had  been  taken 
from  the  abdominal  oayity  of  a  healtby  haddook. 

Most  of  the  session  was  occnpied  in  discassing  the  proposed  change 
in  the  oonstltution  and  by^laws  of  the  society,  whereby,  instead  of  the 
présent  System  of  one  onrator  for  eaoh  department,  there  shall  be  "  a 
committ«eof  threeon  each  department  of  the  masenm,  who  together 
ehall  form  à  board  for  the  management  of  the  ooncems  of  the  sooiety, 
and  shall  be  oalled  the  ooanoil." 

The  motion  for  the  proposed  change  having  been  annonnced  at  the 
two  preceding  meetings,  was  oarried  in  the  afiBrmatiye  by  a  large 
majority.  Another  affirmative  vote  at  the  nezt  meeting  will  be  neces- 
sary  before  it  oan  become  a  law. 


FOREIGN  ACADEMIES. 


THE  ÏBENCH  ACADEMT. 

Paris,  April  18th. — M.  Dumas  not  being  présent,  M.  Balard  opened 
the  meeting  by  presenting  a  paper  by  M.  Bebonl,  Professer  in  the 
Faoolty  of  Science  of  Besançon,  on  the  Hydriodates  of  Propylene  ;  and 
a  note  hy  M.  Cronllebois,  Préparateor  of  the  Collège  of  France,  on  the 
indices  of  refraction  of  liqnids,  and  on  their  variation  with  the  tem- 
pérature. By  means  of  a  very  délicate  optical  apparatns  he  oonfirmed 
mony  of  thèse  variations.  He  discovers  that  the  maximum  of  value 
of  the  index  of  water  corresponds  with  the  température  of  the  maxi- 
mum of  density. 

M.  Boussingault  presented  a  work  by  M.  Musoulns,  Military  Phar- 
macien at  Constantine,  on  the  constitution  of  staroh  granules,  in 
which  he  states  that  starch  treated  by  acetio  aoid  affords  a  dextrine  in- 
soluble at  a  température  of  50°,  which  becomes  soluble  by  cooling, 
and  regains  its  former  state  of  insolubility  npon  being  again  submitted 
to  the  before-mentioned  température. 

M.  Combes  brought  forward  some  new  experiments  by  M.  Him, 
this  time  foUowing  the  method  of  MM.  Pflanndler  and  Blutter,  that 
of  mixtures  ;  the  résulte  wore  the  same  as  in  the  flrst  experiments  ; 
there  has  been  no  irregularity  in  the  increase  of  the  value  of  the 
spécifie  beat  of  water,  with  the  température  about  that  of  the 
maximum  of  density. 

M.  Belaunay  then  gave  some  communications  taken  from  divers 
letters  containing  some  new  détails  on  the  Aurora  borealis  of  the  5th 
of  April,  seen  in  a  great  many  différent  places.  M.  Sonrel  has  also 
oolleoted  a  good  deal  of  information  with  référence  to  this  phenomenon. 

Another  note  brought  forward  by  M.  Delaunay  was  one  by  M. 
Bayot,  annonncing  that  on  Tuesday,  April  12,  whilst  making  spectrum 
analyses  of  the  sun,  he  peroeived,  as  already  described  by  Father 
Seochi,  the  transformation  of  the  band  C  into  a  luminouR  bani. 

A  third  paper  preaeiited  by  M.  Dolaunar,  of  which  M.  Georges 
Qaesneville  is  the  author,  tending  to  show  that  M.  Flammarion  was 
miâtaken  in  the  calculations  by  means  of  which  he  thought  to  signalise 
a  numericsl  relation  between  the  time  of  rotation  of  the  planets  and 
their  density.  M.  Belannay  had  not  verified  the  calculations  of 
M.  Flammarion,  nor  those  of  M.  G.  Quesneville,  therefore  he  could 
affirm  nothing  either  for  or  against  the  reality  of  the  relation  indioated 
by  the  former  or  oontested  by  the  latter. 

M.  Bumas  then  brought  forward  some  papers,  one  mentioning  some 
facts  relative  to  icicles  on  the  surface  of  dead  plants  which  had  been 
evidenUy  produced  by  the  ascension  of  water  through  some  of  the 
roots  still  living. 

A  note  by  M.  Noiret  relative  to  the  purification  of  the  atmosphère 
of  hospitals  advises  the  use  of  a  very  simple  and  inexpensive  process, 
which  consists  in  passing  the  air  through  spongy  masses,  saturated 
with  perohloride  of  iron. 

A  note  by  M.  Pratt  on  gold  and  its  composition;  a  paper  by 
M.  Blondlat  on  black  phosphorus  ;  by  M.  Joly  on  the  rotation  of  the 
embryo  in  Axolotls  after  fecundation  ;  and  a  note  from  M.  Bëchamp 
on  the  formation  of  urea  by  the  action  of  permanganate  of  potass  on 
albnmenoid  substances,  were  also  presented. 


THE  VIENNA  ACADEMY. 


YixKNA,  BiABOH  IOth. — ^The  président  annonnced  the  death  of  Prof. 
Bedtenbaoher,  which  occurred  on  March  the  5th. 

The  direotors  of  the  State  telegraphs  informed  the  Academy,  in  a 
letter  bearing  date  February  21st,  that  the  Handelsministerinm  had 
arranged  with  the  Finanzministerium  to  allow  telegrams  on  the  dis- 
ûovery  of  new  telesoopic  comets  sent  from  the  Academy  to  the 
observatoriea  at  Craoow  and  Exemsmûnster  nntil  the  end  of  May, 


1872,  to  bû  transmitted  as  froe  telegrams,  and  that  tho  tcle^raph 
diroctors  were  commissioned  to  take  the  nocessazy  steps  to  obtain  the 
same  privilège  for  the  communication  of  thèse  disooveries  to  Altona, 
Berlin,  Leipsic,  and  Carlsruhe. 

Herr  Hofrath  and  Prof.  Hyrtl  presented  a  memoir  on  the  pelris 
of  the  kidney  of  mammalian  animais  and  man.  It  oontains  a 
detoiled  description  of  the  urinary  organs  (ureters,  pelvis,  oalyces, 
and  papillaa)  of  three  gênera  of  Cetaoea,  two  of  Monotremata,  three 
of  Marsupialia,  two  of  Solidungnla,  six  of  Buminantia,  twelve  of  Car- 
nivora,  four  of  Insectivora  and  Cheiroptera,  and  flve  of  Quadrumana. 
The  section  of  the  memoir  treating  of  the  human  kidney  is  a  very 
elaborate  one.  * 

Herr  Karl  Fritsche  sent  in  a  paper  entitled,  "  Phasnologioal 
Studios."  The  author  has  observed  that  the  times  of  blossoming 
and  fruit>ripening  in  plants,  as  well  as  of  the  earliest  and  latest 
appearance  of  periodically  oocurring  animais,  will  correspond  closely 
year  after  year,  even  for  many  years,  whilst  at  another  they  are  not 
unfrequently  widely  différent,  although  the  respective  speoies  of 
plants  or  animais  are  the  same  at  both  stations. 

Prof.  E.  Mach  presented  a  memoir  by  Herr  Y.  Dvorak,  entitled, 
**  On  the  After  Impressions  of  Excitant  Changes." 

Herr  H.  Bath  sent  in  a  paper  entitled  "  The  Batîonal  Triangle." 

Prof.  B.  Neimtschik  sent  in  a  paper  on  simple  constructionB  of 
oblique  hyperboloids  and  paraboloids  with  their  shadow  outlines. 

Herr  C.  Puschl,  capitular  of  the  Bénédictine  House  at  Seitenstetten, 
sent  in  a  paper  on  a  cosmical  attraction  which  the  sun  exercises 
through  its  rays.  The  author  flnds  by  compntation  from  certain  data 
that  the  sun  exerts  through  the  ether  wavos  issuing  from  it  an  attrac- 
tion on  opaque  bodies  which  eqaala  the  repulsion  which,  aocording  to 
the  émanation  hypothesis,  it  must  exercise  through  the  material  par- 
ticles  emitted  by  it. 

Herr  J.  SoUinger  presented  a  memoir  on  the  atomio  beat  of  nitrogen 
in  its  solid  combinations. 

Dr.  J.  Skoda  presented  a  paper  on  the  effeot  of  Digitalis  and  Tino- 
tura  Veratri  viridis  on  the  température  in  croupous  pneumonia,  by 
Dr.  Leopold  von  SchrÔtter. 

Prof.  y.  von  Lang  made  a  communication  on  a  new  method  of  inves- 
tigating  the  diffusion  of  gases  through  porons  septa.  The  apparatns 
employed  consists  of  a  porous  oeil,  such  as  is  nsedin  a  Bunsen' s  élé- 
ment, which  is  conneoted  by  a  thin  caoutchouc  tube  with  the  air-tube 
of  a  Marriotte's  bottle.  The  air- tube  is  so  arranged  that  its  lower  end 
is  on  a  level  with  the  opening  of  the  outflow  tube,  so  that  the  gas  in 
the  porous  œil  is  always  at  the  pressure  of  the  atmosphère.  As  soon 
as  an  increase  occurs  in  the  volume  of  the  gas  in  the  oeil,  it  passes 
through  the  caoutchouc  tube  and  accumulâtes  in  the  upper  part  of  the 
bottle,  displacing  an  equal  volume  of  water,  which  oan  easily  be  esti- 
mated  by  weighing  it.  By  a  slight  modification  the  apparatns  oan  be 
nsed  in  the  case  of  a  diminution  in  volume. 

Dr.  Beuss  presented  the  fourth  part  of  Dr.  Manzoni's  Italiam  Fossil 
Bryozoa.  It  oontains  the  description  of  twenty-fonr  species  of  chi- 
lostomous  bryozoa,  of  which  two  belong  to  each  of  the  gênera  Salicor- 
naria,  Hippothoa,  and  Eschara  ;  one  to  eaoh  of  the  gênera  Lepralia, 
Betepora,  Lunulites,  and  Cupularia  ;  six  to  the  family  Cellepora  ;  and, 
lastly,  eight  to  the  Membranipora.  Nine  of  them  are  quite  new.  The 
species  described  occurred  partly  in  the  Pliocène  of  Calabria  and  Cas- 
tellarquato,  partly  in  the  Miocène  of  Turin  and  other  places.  At  the 
conclusion  of  the  paper  the  author  is  led  to  notice  three  species  of 
cydostomous  bryozoa,  and  through  this  to  comment  on  the  gênerai 
zoological  vaine  of  many  gênera  f ounded  only  on  the  différent  arrange- 
ment of  the  tnbe-cells. 

Professer  Suess  presented  the  second  part  of  his  researches  on 
Ammonites,  and  treats  of  the  structure  of  the  spiral  shelL  The 
author  first  refers  to  Carpenter's  observations  on  the  minute  structure 
of  the  shell.  He  then  examines  the  relations  of  the  shell  to  the 
animal.  A  glanoe  at  the  shelled  oephalopods  shows  that  the  older 
forme  occnpied  one  chamber  in  particnlar,  which  indosed  the  entire 
animal,  and  formed  its  real  habitation,  whilst  many  of  the  later-formed 
ohambers  were  only  attached  to  the  hinder  extremity  of  the  body  by 
muscular  ligaments,  and  formed  only  a  hydrostatio  apparatns  for  the 
more  ready  movement  of  the  animal  in  the  sea.  It  is  also  évident  that 
the  shell  which  is  présent,  provided  with  rudimentary  shell-musoles, 
as  a  rudimentary  ammonite-shell  in  the  female  of  the  living  genua 
Argonauta,  may  be  regarded  as  an  ostraoum  without  the  nacreons 
layer  ;  and  that  Argonauta  bclongs  to  a  great  f  nmily  which  begins 
with  Traoheceras,  and  indudes  Cosmooeras,  Toxooeras,  Crioceras,  many 
■oaphites  and  the  flexnosL 

Professer  Brtlcke  stated  some  résulta  of  his  investigations  on  the 
prodnots  of  the  digestion  of  albuminous  substances.  He  has  examined 
the  predpitates  produced  in  their  solutions  by  metatungstic  acid,  by 
phospho-molybdio  aoid,  and  by  iodide  of  merouzy  and  potassium.  He 
has  fonnd  among  them  two  bodies  which  hâve  the  same  séries  of  ré- 
actions as  eaoh  other,  bat  of  whioh  one  is  soluble  and  the  other 
insoluble  in  alcohol. 

Professer  Losohmidt  presented  a  paper  on  expérimental  researohea 
on  the  diffusion  of  gaees  withont  poiona  aepta.    The  objeot  of  thèse 
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tnreitigatioiia  a  the  determiDfttkin  ot  tlie  eo-oklled  diffnnon-oonBtAnt — 
thbtÎB,  ths  Telooit^  with  vbioh  two  guea  mîi  to^ther  irhentliBy  nrs 
plaoed  in  free  oontut  with  sachotlisr  on  ■boriiontal  pluie.  Tbe  prétest 
Tnnnirrh  ia  ou  the  oombinatlonB,  ur — corboDio  ^d,  mrboDio  aold — 
hydrogen,  uid  hjdrogen — oijgen,  Tbe  prindpftl  renilt  a  tbe  Uw  of 
the  proportionality  of  tke  diffiinOD-ODiUltuitB  witb  Ibe  aqamrea  of  the 
■biolntè  tempentnreB. 

Dr.  O.  Neamayei  preieiited  a  paper  ontitled  "  A.  Piqeot  for  Piep>- 
r»tioiu  for  tbo  Tranait  of  Venna  in  1874.- 

ProfeMor  E.  Lndvicc  g&ve  an  oooonnt  of  an  inveatigation  eamsd 
ont  b7  himself  and  Dr.  C.  Qnebo  on  «oma  nftphUialine  derintirei 
lelated  to  the  IduoDea. 

MartinB  and  Griewi  haTe  deaoribed  three  «abstanoea  obtained  from 
biamido-naphtol  of  tbo  oonipooitioii — 

C,oH,N,0  biimiaonftphto!, 
C,gH,NOg  oximidonaphtol, 
C,„H,    O,  oxTnaphtoâhinon, 
tbe  Uat  of  «hioh  bu  been  Btatsd  to  be  an  isoner  of  «lliaiia.    Tbeee 
bodim  eihibit  a  oonetitatiou  analogoas  ta  the  kinonea.  in  the  two 
flrat  of  whioh  tbe  îmida  RTonp  pla;B  a  part  coneapondinB  to  that  of 
tbe  oiigen  of  kinone,  and  are  obaiiKed  b;  naaceut  hjdTOg«ii  iuto  threa 
othen  of  the  following  eompoaition  : — 

C,„H,„N,0  biamidonapbtol, 
C,gH,NO,     oiTamidonaphtol, 
C,bH,    O,     tTMaynaphtbalin. 
The  relationa  of  tbeae  liz  oomponndi  to  one  another,  and  to  kinone 
and  oxj'kiDonB,  are  abown  by  the  followiiig  aobeme  : — 

O.H.|S> 

0,.H.(OH)l|J> 
Bikinidinutâital  '  BUxidosaphtot 

DJSI-  C,.H.(OH)j"g'> 

Ol7»lnidonaphtoI  OlimidoDaphtol 

C..H.COH)|gg  C„H,(OH)j^ 

TrioiTn^^lhalin  Orynaphtoklnone 


Hydiokinon 
C,,H,(OH)  j 


NOTES  AND  MEMORANDA, 


nie  North  Oennan  Oman  ObaerTBtoiT  laat  year  ooncladed  an 

important  eiamination  of  ths  Donrsea  followad  b<r  ateamehipa  betwesn 
tbo  Iiizard  and  New  York,  to  diaoorer  by  what  mnte  a  itaâoiBhip  oan 
aocompliab  the  diatanm  between  tha  two  point*  in  qoMtioii,  atTariona 
teosonB  of  tbe  year,  in  the  ehorteet  time. 

At  the  Aimoal  Ueetins  of  the  FaloontoEravIiioal  Boel«tr 
tt  waa  reported  that  new  monoerapha  by  Mr.  Carmtbers  on  the  Foaail 
CyeadcB,  by  Dr.  Lyoett  on  tho  Fossil  Trigonire,  and  by  Prof.  Owen  on 
the  Pnrbeak  Mammalia,  were  in  praparation  ;  thnt  Mr.  H.  Woodward 
wonid  oontinne  tbe  mono^nipb  on  the  Trilobitei,  left  onfloiihed  throngb 
the  deatb  of  Mr.  Salter  ;  and  that  Hr.  Wood  wonld  laaae  a  aapplemeiit 
to  the  Crag  M  oUnaoa. 


SCIENTIFIC  DIARY, 

WEDNESDAY,  April  27Ui. 

LondoD  Inetitatlon,  noon.     Annivenary  Hsatins. 

Society  of  Arta,  8  p.  m.  "A  NairatlrB  of  ths  Worka  of  the  Suea  Canal," 
by  Donlal  Adolphue  Lnngo,  &q. 

Belfiat  Natnral  Hiatory  and  Pbiloeophical  Societr,  8  p.m,  "  On  Anlrnal 
Life  at  great  Depths  in  the  Ssa/'  by  Dr.  Wyrille  Thomion,  F.R.B. 

Oeologisal  Soaiaty,  8  p.m.  "Speniea  of  Rhinocaroa  foand  ia  Fisiure- 
Cavenu,  Prcston,  ISlfl,"  by  Mr.  O.  Buak.  "Two  Qneiiuiid  Sariea 
in  NoiaSootia  and  New  Bruuawick,"  by  Mr.  H.  Y.  Hind.  "Xotn 
onthoGoology  of  Arimig,  NoraSootia/bï  ReT.  D.  Hooavnian. 

Arobioolopcal  Association,  8  p.m.  "  Récent  Discovorie»  at  Newbory," 
by  Dr.  SiUa  Palmer. 

Society  of  Lileraturo,  8.30  p.m,  "  Lilerature,"  by  Hr  P.  Colqnboun,  LL.D. 
THURSDAY,  2Sth. 

Royal  Sodety,  8.30  p.m.  "On  tbe  Oigan»  of  Viaion  in  the  Common 
Mole,"  by  Dr.  R.  J.  Lee.  "On  an  Aplanatio  Saarcber  applied  to 
Microaoopee,  and  ita  ESeota  in  Inoreoiing  Power  and  Improring 
Définition,"  by  Dr.  Q.  ROTston-Pigott.  "On  a  CauM  of  Error  In 
Electroacopic  Expérimenta,  '  by  Bir  Charles  Wbeatstone,  F.li.S. 

London  luatitution,  7.30  p.m. 

ttojal  Society  CluK  6  p.m. 

Hoyallnatitution,  8p.m.    "  Bleetrlelty,"  by  PTofa^Q^  ij^ndall. 


ZooloffioLl  Sodety,  8.30  p.m.  "  Notea  on  a  Nortfa  American  Bttfwdiiu 
(SjMltrpa  mira),"  by  Mr.  St  Oeorga  Hlrart.  "Notai  on  noe 
Pointa  in  the  Anatomy  of  eertain  Kingnaben,"  by  Dr.  OœuÂigbiBL 
"  On  a  new  sigantio  Aini4iil»ai],  allÎM  lo  LafrfdoainD,  bom  Qweai- 
land,"  by  Mr.  O.  KnBi,  C.iLKè. 

TRIDAY,  29th. 
Royal  InatitutioD,  8  p.TO.    "  Intatpralation  ot  Popnkr  Hytha,"  tn  ProL 
Blaokle. 

aATURDAY,  SOtli, 
Royal  Inatitotioli,  8  p.m.    "  Aatronomy  of  Comela,"  by  Prof.  OranL 

MONDAY,  May  2nd. 
Victoria  Inrtilnte,   8  p.m.    '■  On  Comparative  Payahology,"  by  C  J. 

Morahead,  £*<}. 
Entomologioal  Sooiety,  7  p.m. 
Médical  Society  of  London,  8  p.m. 
Adatic  Society,  S  p.m. 
London  Inatitution,  t  p.m. 
Royal  InatitutioD,  2  p.m.     Annn»!  Meeting, 

ithropolorioal  Sode^,  8  p.mL        .   „._  ..  _-. 

Hilla,"by  Major  RoBS-King,     "The  Armeniani  of  SoDlbam  Indu,' 
bv  Dr.  John  Bhoitt     »  Tba  Eqaha  et  Soathera  India,"  by  Dr.  Jotm 


Inatitution  of  Ciill  Engineera,  8  p.m. 
Pathological  Sodety,  ^  "  - 


;Tfrm 


Pathological  Sodety,  S  p.m. 
ayro-Eoyptjan  Sodety,  7.30  p.i 
Royalfnatitation.  Sp.m.     '^ 


.    .  Philaeophj 

Lsèda  Philoaophical  and  Lilerary  Sodety,  7  p. 

WEDNESDAY, 
Sodety  of  Arta,  8  p.m. 

Obatetrioal  Sodety,  8  p.m. 


y,"  by  prof.  Blaâia. 


NOUKRCLtTDBI   □ 


1    K."~Wb   thank  you.    The  Ml 


ES".! 


Fiama  dndbb  Watto.— 

paper  ahall  appear.     We  shi 
of  onr  power. 

Deef  Sbi.  DREDonio.— "M,  H."— The  note  tq>peaTB.  Alwiyigl»!  1° 
do  what  we  con  for  you. 

Ddbt  tua  DiSEABE.— Our  correapondenC  ahould  han  cent  ai  liii  tmI 
name.  We  rgulte  agrte  witb  hlm.  He  will  lee  that  faia  wlah  wsi  anticipattd. 
We  ahnll  retum  lo  the  aubjeot  belore  long. 

RïViBWa  or  FoBKios  Bookb.— "  W.  3.  M."  la  haartily  thankel   W« 

haTe,  In  complianoe  wllb  Ma  désire,  pabliahed  tbe  tnatt«ra  «eût  st  a"» 

"'    '    '  furtbar  aid  In  (hia  direction. 


Otadol 

BuLrana  Solution. — "Ignoramua." — We  qnito  sympathiie  witt  th« 
ewB  of  our  correspondent,  but  there  ia  aomp  ' — i..i,li:^  .v^f  <■<■  latfair. 
if  publlahed,  might  raflect  on  some  apedal  a 


deemed  Ubailaaa.     Dnder  theae  d 


e  probabïli^  that  hia  lMi|> 
~  umfaoturaa,  and  mîgiit  " 
I  we  mnat  deelisa  lo  iPMit 

AnnvoALiAit  HnBoaLTF&i(n.— Onr  aorreapondent  wilt  gnêOl'*^ 
by  aendlng  na  tbe  blooka  he  refera  to.  The  aubjeot  ia  of  ^e  blglMit  >»■ 
tereat.  Haa  our  oorreaDondent  read  Mr.  Taylor's  raoent  woril  on  N>* 
Zealand  I    He  would  find  therein  much  to  intereat  him. 

PnoOEDUKH  ot  THI  FsEiroB  AaADUir.~"F."  is  labouiiag  K»^ 
■orne  miBapprebeuaioD.  Much  aa  we  eateem  the  reporta  of  the  Aoif^ 
des  Scienoeii  in  the  LiUrle  and  Dtbati,  ws  muât  oonfen  to  thinking  tm 
tbe  "Cold  ConpUi  Reiuiiu"  are  better  adaptâd  to  our  requirenM"» 
Nevertholesa,  we  are  obliged  to  him  for  Ma  trouble. 

Tae  HBBRlm  FisiieHt.— M.  Soubeiran  is  thanked  for  bia  ti^Mr.  H» 
be  read  Dr.  LawBon's  artlulea  "  On  Herrings  and  HanSeg  Fiioiog"  î»  ''' 
PopyUar  Seîtaet  Retiœ  of  two  or  three  years  ûnoe  I 

iNTKBHiTTOHAi.  EiHIBinoHS.— Ueut-Ool.  Scott'B  ccmmonioaliMi'  "' 

UNiTERsrrr  Press.— "G.  R,"— We  are  obliged  to  you  ftpryourUwi*'* 
We  hope  your  damand  will  be  «uoceaBful. 

BMTlaH  Raini ALL.— "  0.  J.  S."— Thank».  Bloeka  recelTod  aail  i*^ 
The  mBgadne  to  hand,  and  ahoU  be  DoUced, 

Specim  of  MBOALTOHiaTa.— "  j.  W."— We  ahall  do  onr  "'"•Jj'J" 
oblige  you  in  the  matl«r.  If  the  pqter  la  not  too  long,  it  rf»"  "  "■ 
prodnaed. 


Uêy  i,  1870.] 
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THE  BOYAL  SOCIETY  OF  MEDIOINB. 

[E  members  of  the  médical  world  are  to  be  congra« 
talated  on  their  efforts  to  establish  a  central 
Booiety  in  the  stead  of  the  mnltitnde  of  email 
associations  which  now  ezist.  Bat  what  shall  we 
say  of  those  who  constitate  the  world  of  Science, 
and  who,  with  a  greater  necessity  for  a  central  Academy,  still 
divide  themselfes  among  a  légion  of  "  bodies  "  which  are  really 
incapable  of  maintaining  a  satisfactory  independent  existence  P 
Long  enongh  ago — almost  before  the  Boyal  Society  of  Medi« 
cine  was  contemplated — we  nrged  on  the  Fellows  of  the  several 
Scientitic  Associations  of  London  to  oonsider  the  propriety  of  amal- 
gamation. In  support  of  this  proposai,  we  nrged  what  appeared 
to  ns  to  be  points  of  decided  importance.  We  indicated  Ûie  more 
striking  defects  of  the  ezisting  condition  of  disorganization — the 
absence  of  requisite  funds,  the  confnsing  nature  of  a  crowd  of 
similar  publications,  the  loss  of  time  sustained  in  attending 
Tarions  societies,  the  impossibility  of  founding  a  useful  library 
or  muséum,  and  last,  but  not  least,  the  wastefui  expenditure  of 
money  involved  in  the  maintenance  of  numerous  public  buildings 
when  one  might  be  made  to  suffîce  for  ail.  But  though  we 
laid  thèse  facts  fully  before  the  scientific  public,  we  are  com- 
pelled  to  the  somewhat  discreditable  admission  that  in  a  matter 
of  pure  reason  the  médical  profession  has  taken  the  lead  of 
scientific  men,  and  has  almost  accomplished  for  a  section  of 
the  community  the  scheme  thrown  ont  by  us  for  the  scientific 
world,  but  which  the  aavaaUe  hâve  not  yet  deemed  worthy  of 
considération. 

We  hâve  before  us  now  the  scheme  of  the  committee  of 
delegates  appointed  by  the  différent  médical  societies  of  the 
metropolis  to  establish  a  Boyal  Society  of  Medicine,  which 
should  thus  amalgamate  ail  the  médical  associations  without 
destroying  the  independence  of  the  several  departments  which 
they  represent.  While  in  some  of  its  détails  this  plan  pré- 
sents features  which  require  and  will  probably  reçoive  modifi- 
cation, we  are  bonnd  to  say  that  as  a  whole  it  admirably  meets 
the  requirements  of  the  occasion.  It  is  well  considered  and 
earefuUy  worded,  and,  so  far  as  we  can  judge,  if  it  be  car- 
lied  ont  snbstantiyely,  it  will  at  once  inorease  largely  the 
influence  of  the  mecÛcal  profession  as  a  section  of  the  public, 
and  will  give  a  status  to  the  scientific  labours  of  médical  men 
such  as  they  never  acquired  before. 

In  its  gênerai  character  it  is  remarkable  how  closely  this 
scheme  for  the  fusion  of  the  médical  societies  resembles 
that  we  long  since  projected  for  the  amalgamation  of  the 
scientific  associations.  According  to  it,  Uie  new  Society 
will^  consist  of  a  central  representatiTe  body,  containing 
the  following  seven  separate  sections: — Medicine,  Surgery, 
Obstetrics,  Pathology,  Psychology,  Glinical  Medicine,  and, 
lastly,  a  section  of  Epidemiology,  Hygiène,  and  Médical 
Jurisprudence.  It  may  appear  étrange  that  certain  other 
departments  which  will  naturally  occur  to  the  reader  hâve 
been  omitted.  But  this  omission  is  provided  for  by  the 
détermination  of  the  Society  to  entertain  questions  of  Thera- 
I>eutics,  Ghemistry,  and  Physics  in  each  section,  so  far  as  they 
bear  on  the  spécial  subject  under  considération.  The  govem- 
ment  of  the  Society  will  be  in  the  hands  of  a  gênerai  coundl, 
composed  of  représentatives  of  the  sections,  and  besides  the 
président  and  officers  of  the  society  itself,  each  section  will 
Lave  its  distinct  chairman,  treasurers,  and  secretary.  There 
is  only  one  defect  in  the  gênerai  outline  to  which  we  think  it 
désirable  to  draw  attention,  and  that  is  the  arrangement  by 
which  professional  men  may  belong  to  any  of  the  sections 
without  being  really  Fellowa  of  the  Society.  This  is  a  kind  of 
peicemeal  plan,  that  teems  on  its  face  anomalous,  and  that 
ofui,  in  our  opinion,  be  produotive  of  no  advantage  oommen* 
Bomto  with  the  diffioulties  it  mnst  involve»    We  oan  only  trust 


that  it  is  to  be  maintained  but  for  a  short  time,  and  that  its 
object  is  to  prevent  certain  individuals  from  obtaining  a  position 
— which  by  joining  the  smaller  societies  they  would  now  effect — 
to  which  their  professional  claims  do  not  entitle  them.  In  ail 
other  respects  the  scheme  is  an  excellent  one. 

Our  chief  object,  however,  in  noticing  a  movement  which 
only  distantly  relates  to  the  scientific  world  is  to  show  how 
much  may  be  doue  in  even  a  brief  time  by  a  little  energy  and 
co-operation.  That  which  the  médical  societies  hâve  doue  is 
that  which  we  proposed  that  the  scientific  bodies  should  do, 
and  which  thèse  latter  might  easily  bave  succeeded  in  accom- 
plishing  if  a  few  of  those  'in  authority  had  put  their  shoulders 
to  the  wheel,  and  had  made  an  effort  in  what  we  cannot  but 
think  iS|  after  ail,  the  right  direction. 


THE  WEEK. 
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Binoa  opening  this  department.  we  bare  reoeired  so  nmoli  MsittMice  Itom 
frienaly  correspondante  in  différent  perte  of  the  world,  thet  we  are  led  to 
bélier  e  that  onr  readen  may,  with  Tery  little  tronble  to  themeelree,  aid  as 
in  meking  **  The  Week  "  a  most  oomprehentire  reoord  of  onrrent  erento  in 
the  Bdentifle  world.  We  therefore  appeal  to  aU  oar  firienda  to  lend  nt,  not 
merely  their  <*ears/'  bnt  their  hands,  and  to  send  os  any  weekly  "  Jottinn  " 
of  interest  relatire  to  matters  oeonrring  in  their  neighbonrhooo.  "The 
smallest  oontribution"  will  be  accepted,  and,  serionsl^,  the  briefer  and  more 
tarse  the  notes  are  the  better.    Secretaries  of  sooieties,  metropolitan  and 

grovinflial,  libraxiaos,  enraton,  lectorers,  aad  teaohers,  may  ail  do  something 
1  their  tam. 

E  hear  with  much  pleasure  of  Mr.  Ernest  SEart's  return 
to  London,  and  of  his  probable  future  connection 
with  the  Briiteh  Médical  Journal,  Till  Mr.  Hart 
took  up  the  reins  of  the  Médical  Journal  it  was 
a  paper  little  esteemed  by  the  profession.  With  a  combination 
of  skill  and  energy  not  usually  found,  he  made  that  paper  the 
successful  rival  of  the  Lancei  ;  and  we  doubt  not  that  once 
again  in  his  hands  it  would  redeem  some,  at  least,  of  the 
position  it  has  certainly  lost  during  the  past  year. 

"  FoBCE  veraus  Organization  "  is  the  title  of  a  séries  of  able 
papers  which  are  going  through  a  local  journal  of  much  merit, 
8t.  Outhbert'a  Magazine,    They  are  published  anonymousiy. 

In  commémoration  of  the  centenary  of  the  discovery  of 
Australia,  a  grand  Metropolitan  International  Exhibition  will 
be  held  in  the  Prince  Alfred  Fark,  Sydney,  in  Angust  and 
September  next,when  medals  and  prises  will  be  given  for  exhibits 
in  several  departments. 

A  CATALOGUE  of  the  Botanical  Muséum  at  Leyden  is  being 
brought  ont  under  the  direction  of  Mr.  F.  A.  Miquel.  The 
first  part,  according  to  the  AthencBU/m,  is  the  Flora  Japonica. 

Westebk  Scoiland,  says  the  La/ncet,  is  proud  of  her  ancient 
seat  of  learning,  as  may  be  inferred  from  the  hearty  support 
which  the  préparations  for  the  new  buildings  are  xeceiving. 
Gbvemment,  it  will  be  remembered,  voted  a  sum  of  £120,000 
for  their  construction,  on  condition  that  a  similar  amount  was 
raised  by  the  public.  The  latter  hâve  contributed  £127,000  ; 
while  the  additional  sums  of  £100,000  hâve  been  obtained  for 
the  old  buildings  from  the  Union  Bailway  Oompany,  and 
£17,500  from  what  is  oalled  the  Fabric  Fund  of  the  University. 
The  original  estimate  of  £360,000  has  therefore  been  more  than 
realized  ;  but  it  is  found  to  be  under  the  mark,  and,  accordingly, 
efforts  are  being  made  to  subscribe  the  déficit.  Last  week  a 
deputation,  oonsisting  of  Principal  Barclay,  Professors  Gaird 
and  Allen  Thomson,  and  J.  A.  Campbell,  Esq.,  had  an  interview 
with  the  Lord  Provost  and  leading  citizens  of  Greenock,  at 
which  it  was  agreed  to  appoint  a  committee  for  the  collection 
of  subscriptions  in  aid  of  Ûie  building  fund. 

Thx  report  of  the  conférences  of  the  India  Committee  of  the 
Society  of  Arts  on  "  A  Gold  Ourrency  for  India  "  has  been 
reprinted,  and  may  be  had  of  the  Society 's  publishers,  Messrs. 
Bell  à  Daldy,  price  Is. 
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Theib  Boyal  Higlmesses  the  Prince  of  Wales,  Président  of 
the  Society,  and  the  Pnncess  of  Wales,  hâve  graoioaBlj  sig- 
nified  their  intention  of  hononring  with  their  présence  the 
Society  of  Arts  Gonversazione  at  Sonth  Kensington  Mnsenm 
on  the  4th  of  May.  The  Gouncil  hâve  eyery  confidence  that 
the  members  of  the  Society  wiU  aid  them,  by  ail  means  in  their 
power,  in  protecting  their  distingnished  gnests  from  that 
orowding  which  nnfortnnately  is  bnt  too  common  in  public 
places  in  England,  and  in  secnring  to  them  that  freedom  of 
movement  among  the  various  objecta  of  interest  which  ia  ac- 
aoorded  to  the  gnests  generally.  We  sinoerely  trust  the 
Society's  confidence  may  not  be  misplaced. 

The  snbscriptions  to  the  fond  for  defraying  the  costs  of  the 
prqjected  inquiry  npon  sewage  utilization  by  a  committee  of 
the  British  Association  amonnt  now  to  npwards  of  £1,200,  and 
we  are  glad  to  learn  that  the  committee  will  begin  their 
investigation  for th with. 

We  learn  from  the  Gardeners*  Chranlde  that  the  fine  col- 
lection of  plants  formed  by  the  late  M.  Victor  van  den  Hecke 
de  Lambeke,  of  Ghent,  whose  death  we  recently  annonnced, 
was  sold  by  aaction  on  Monday  and  Taesday  last,  nnder 
the  direction  of  M.  Jean  Yerschaffelt. 

At  a  meeting  of  the  Boyal  Médical  and  Ghimrgioal  Society 
yesterday  week,  Dr.  Broadbent  exhibited  a  sphygmograph  which 
he  h  ad  devised.  The  instrument  is  so  contrived  that  it  can  be 
applied  to  the  radial  artery  while  the  arm  is  in  the  semi-prone 
position  ;  thns  obviating  the  necessity  of  a  forced  maintenance 
of  supination  of  the  limb. 

A  LARGE  number  of  prizes  for  investigations  in  physîcal 
science  are  offered  by  the  Dntch  Society  of  Expérimental 
Science.  Particulars  ma/be  had  by  applying  to  the  seoretary, 
Dr.  Yan  der  Pant,  of  Rotterdam. 

The  Boyal  Horticultural  Society  has  published,  in  the  form 
of  a  small  pamphlet,  Mr.  Badger*s  Prize  Essay  on  Gottage 
Gardening,  and  that  of  Mr.  H.  Buttery  on  Window  Gardening. 
Thèse  essays  may  be  obtained  at  a  cheap  rate  for  distribution 
among  cottagers  on  application  to  James  Bichards,  Esq.,  as- 
sistant secretary,  Boyal  Horticultural  Society,  South  Kensing- 
ton, W.  The  prizes  were  offered  by  Mr.  W.  Egerton  Hubbard, 
and  were  keenly  contested  for. 

The  manufacture  of  the  Falmouth,  Gibraltar,  and  Malta 
Telegraph  Gompany's  cable  was  completed  on  the  8th  nlt.  The 
laying  opérations  are  to  be  commenced  at  the  Malta  end  of  the 
route,  and  are  so  timed  that  the  Bay  of  Biscay  may  be  reaohed 
during  the  fine  weather  which  may  be  expected  about  the 
middle  of  this  month.  The  work  of  submersion  is  to  be  com- 
pleted by  the  31at. 

The  Artizan  states  that  Dr.  Ott  has  published  a  memoir 
on  timber-preserving  processes.  He  says  the  opinion  that  car- 
bolic  acid  and  substances  containing  it  are  effectuai  in  pre- 
serving  timber  is  erroneous.  The  real  preservative  action  of 
tlie  tar  oils  is  due,  according  to  the  author,  to  a  greenish 
fluorescent  oil  that  comes'over  at  the  last  stage  of  distillation. 
Direct  trials  with  pyrene  and  paranaphthaline  do  not  yield  suc- 
cessful  résulta.  The  question  whether  coal-tar  oontains  a 
Buffîcient  quantity  of  the  fluorescent  greenish  oil  just  allnded 
to,  to  justify  the  use  of  snch  tar  for  preservative  purposes,  is 
answered  in  the  négative.  The  decay  of  timber,  or  peculiar 
transformation  which  makes  it  unfit  for  praotical  purposes, 
seems  to  be  in  most  instances  produced  by  the  attacks  of  fungi 
and  lichens.  The  mouldering  of  wood  is  distinct  from  decay, 
it  beiug  merely  a  chemical  process  caused  by  the  action  of  water 
with  smaJl  access  of  air. 

The  number  of  the  Indian  Médical  Oaaette  which  has  just 
reached  us  contains  the  following  extraot  from  the  Beport  of 
the  Agri-Horticultural  Society  of  the  Punjab  on  Sunflowera 
(ffelicmihua  annuue)  ; — An  annual  plant,      jr^  seed  haa  an 


edible  kernel,  and  affords  15  per  cent,  of  a  mild  oil,  which  is 
equally  good  for  food  or  for  bnrning.  If  the  outer  skin  is 
removed  it  would  give  a  still  larger  proportion  of  oil.  Although 
little  cultivated  as  an  oil-seed  it  deserves  to  be  bettOT  known, 
especially  as  its  seed  is  very  useful  for  nourishing  and  fattening 
poultry.  It  is  said  to  increase  the  number  of  eggs.  The 
roasted  kernels  are  uaed  instead  of  ooffee.  The  foliage,  which 
ia  abundant,  and  may  be  partially  removed  withont  injury  to 
the  aeeds,  forms  a  good  fodder  for  oowa.  The  stema,  which 
will  do  for  sticks  for  peaa  or  beans,  may  be  bumt,  and  their 
ashea  abound  in  potash.  Sunflowera  require  good  and  fertile 
aoil  if  they  are  to  produce  much  aeed,  bnt  they  will  saoceed  in 
very  indiffèrent  aoil,  or  even  in  very  moiat  ground.  Their 
oultivation  ia  very  aimilar  to  that  of  Indian  corn.  They  may 
be  aown  from  April  to  May  in  Unes  or  broadcaat.  It  haa  often 
been  aaid  that  large  plantatioua  of  annflowera  are  naeful  in 
marshes  or  places  where  malarions  fever  ia  common,  aa  this 
plant  ia  a  decided  remover  of  malaria. 

On  Thursday  week  the  professora  of  the  Paria  Sohool  of 
Medicine  met  in  order  to  elect  the  first  occupant  of  the  new 
Ghair  of  History  and  Philosophy  of  Medicine.  The  candidates, 
says  the  correspondent  of  the  Lancet,  were  three  in  number — 
M.  Daremberg,  the  author  of  several  works  on  médical  history 
and  critioism;  M.  Bouchut,  physician  to  the  Hôpital  des  Enfants 
Malades  ;  and  M.  Lorain,  physician  to  the  Hôpital  St.  Antoine. 
After  three  successive  votings,  the  name  of  M.  Daremberg  was 
placed  on  the  first  line,  and  that  of  M.  Lorain  on  the  second, 
M.  Bouchut  following  third.  On  Thursday  last  a  similar  élec- 
tion took  place  to  the  vacant  chair  of  General  Pathology. 

The  following  interesting  report,  detailing  the  sea-going 
powers  of  the  Monarch,  is  given  by  Gaptain  Maoomb,  of  the 
United  States  ship-of-war  Plymouth,  which  escorted  the 
Monarch  across  the  Atlantic,  to  the  Hon.  G.  M.  Bobeson, 
Secretary  of  the  Navy,  giving  his  opinion  of  that  vessel  : — 
"  Her  motions,  rolling  or  pitching,  are  so  slight  that  I  think 
there  would  be  but  rarely  an  occasion  when  the  height  of  sea 
would  prevent  her  from  fighting  her  guns.  Her  accommoda- 
tions are  very  great — cabins,  ward-room,  steerage,  and  berth- 
deck  being  large,  light,  and  well  ventilated,  and  not  requiring 
artificial  ventilation.  Under  ail  circumstances,  during  the 
voyage  she  has  proved  herself  a  capital  '  sea-boat/  and  capable 
of  steaming  or  sailing  round  the  world  unattended  or  unes- 
corted.  Altogether  I  consider  the  Monarch  the  most  formid- 
able and  effective  ironclad  vessel-of-war  for  océan  service 
in  the  world.  I  omitted  to  mention  that  under  sail  alone  ahe 
aaila  and  ateera  nncommonly  well  for  ao  large  a  ship." 

The  third  course  of  Gantor  Lectures  of  the  Society  of  Arta 
for  the  présent  session  is  by  Professer  A.  W.  WiUiamson, 
F.B.S.  The  course  consists  of  four  lectures  on  "  Fermenta- 
tion." The  first  was  delivered  on  Monday  evening,  the  25th 
of  April;  the  second  on  the  2nd  inst.  The  others  will  be 
given  on  the  9th  and  16th  of  May,  at  eight  o'dock.  Lecture  II. 
was  devoted  to  Gydical  action  analyzed  :  1,  in  known  cases  ; 
2,  in  less  known  cases  ;  theory  of  "  contagiousness  "  of  chemi- 
cal action  ;  composition  of  yeast,  and  changes  which  it  under- 
goes  ;  assimilation  of  food  by  yeast  plants  during  life  ;  décom- 
position of  yeast  plants  during  life.  Lecture  III.,  Monday, 
May  9,  will  be  upon  Propagation  of  ferments  ;  prévention  of  fer- 
mentation ;  Germs  in  air — ^how  removed,  how  destroyed  ;  pro- 
cesses for  arresting  fermentation.  Lecture  lY.,  Monday,  May 
16. — Wine-making  and  wine-keeping  ;  chemical  changes  which 
improve  the  quality  of  wine  ;  chemical  changes  which  dete- 
riorate  the  quality  of  wine.  Thèse  lectures  are  open  to  mem- 
bers, each  of  whom  has  the  privil^e  of  introduoing  two  firiends 
to  each  lecture. 

Sad  intelligence  haa  been  pnbliahed  aa  respeetîng  the  e£feota 
of  the  Bed  Sea  beat  e^perienced  in  the  Suez  route.  One 
Snnderland  steamer  has  arrived  ont  in  Oalcutta  with  every 
■toker  dead  ;  aeveral  othera  hâve  anffered  aeverely,  and  nearly 
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ail  ihat  hâve  passed  throngli  tell  the  saine  dismal  story  of 
disirees.  Is  it,  then,  says  a  contemporarj,  "  that  the  beat  in  the 
land-locked  waters  of  Egypt  and  Arabia  is  increaring  P  Or 
are  the  dast-laden  airoooos  and  dreaded  calms  more  fatal  now 
thanofoldP" 

The  Btadentâ  at  Saigeons'  Hall,  Edinbargh,  hâve  jnst 
preeented  a  splendid  case  of  ampatating  instruments,  wiUi  a 
highly  flattering  address,  to  Dr.  Alexander  Sinclair,  who  has 
for  two  jears  held  the  position  of  Demonstrator  of  Anatomy 
at  the  Hall,  and  is  now  aboat  to  leave  for  England. 

We  are  not  responsible  for  the  foUowing  statement,  which  we 
merelj  quote  from  the  press  : — It  appears  that  we  are  in  a  fair 
way  to  lose  about  3,000  sqnare  miles  of  British  territory.  In  a 
report  on  the  végétation  of  the  Andaman  Islands,  Mr.  Karz, 
Cnrator  of  the  Herbariom  of  the  Calcutta  Botanical  Gardons, 
gives  it  as  his  opinion  that  thèse  islands  are  in  a  sinking  state, 
and  mnst  eventually  disappear.  Mr.  Knrz  has  arrived  at  this 
conclusion  from  having  observed,  at  varions  points  of  the 
islands,  a  vast  extent  of  decaying  végétation,  stumps  of  trees, 
ào.,  oovered  by  or  open  to  the  action  of  the  sea.  There  are 
upwards  of  6,000  convicts  on  thèse  islands  ;  bot  there  is  no 
occasion  for  immédiate  anxiety  on  their  behalf,  for,  according  to 
Mr.  Kurz,  the  submersion  is  proceeding  only  at  the  rate  of  1  fl. 
in  a  hundred  years,  and  it  wiU  take  a  thonsand  years  before  ail 
the  stores  and  honses  along  the  beach  at  Boss  Island  disappear 
under  water. 

M.  Henbi  Glaudet,  of  Begent-street,  has  introduced  a  pho- 
tographie novelty  which  possesses  more  than  one  recommenda- 
tion  to  public  notice  and  approval.  By  the  new  plan  photo- 
graphs  are  embossed  or  raised  after  a  fashion  which  has  been 
foand  to  aid  considerably  in  the  effect  of  a  lifelike  roundness  ; 
and,  combined  with  this  convexity  of  surface,  which  of  itself  is 
not  new,  a  System  of  enamelling  the  picture  is  adopted,  so  as  to 
give  it  a  firmness  and  rigidity  which  will  resist  any  moderato 
pressure.  At  the  same  time  the  smoothness  and  gloss  hâve  a 
▼ery  pleasing  sightliness  ;  and  the  delicacy  of  the  texture  lends 
itself  remarkably  well  to  the  opération  of  tinting.  Some  of  the 
portraits  that  bave  already  been  taken  by  M.  Glaudet  after  this 
method  are  admirable  spécimens  of  photographie  art. 

With  respect  to  the  increased  and  growing  demand  for  iron 
for  foreign  railways,  it  is  stated  that  Norway  and  Sweden  bave 
under  considération  the  construction  of  about  1,200  miles  of 
narrow-gauge  Unes,  like  the  Festiniog  Bailway.  We  leam, 
also,  that  over  3,000  versts  of  cheap  narrow-gange  Unes  are 
about  to  be  constructed  in  Bussia  and  Germany,  and  con- 
sidérable additions  are  to  be  made  as  auxiliaries  to  the  main 
lines.  Sammarizing  the  rail  way  undertakings  in  course  of 
exécution  and  projected  for  completion  within  the  next  few 
years,  a  total  is  arrived  at  of  some  50,000  miles  of  railway,  or 
nearly  half  as  much  as  existed  throughout  the  world  at  the  end 
of  1868,  viz.,  109,000  miles.  This  frosh  constraction  addod  to 
the  yearly  renowal  of  109,000  miles,  besides  increase  of  sidings, 
aided  by  the  réduction  of  import  duties  in  the  United  States, 
promises  a  demand  for  iron — such,  indeed,  as  we  bave  never 
yet  experienced,  even  in  proportion  to  our  greater  power  of 
production.  The  Board  of  Trade  retums  show  that  there  were 
151,437  tons  of  iron,  pig  and  puddled,  exported  in  the  last 
quarter,  as  compared  wiUi  122,667  last  year.  Of  bars,  angle, 
and  rod-iron  71,023  tons,  as  compared  with  84,050  last  year. 
Of  ail  sorts  of  railroad  iron  209,151  tons,  as  compared  with 
148,206  last  year.  Altogether,  there  were  551,357  tons  of  iron 
and  unwrought  steel  exported  the  last  qnarteri  of  the  value  of 
£4,240,458,  as  compared  with  468,835  tons  in  1869,  of  the 
value  of  i^,595,781,  the  vaine  of  that  exported  in  1868  being 
£2,924,034. 

An  Act  has  been  passed  in  New  York  requiring  that  fire- 
escapes  should  be  affixed  to  bouses  used  for  residential  purposes. 
11,000  bouses  hâve  already  been  fnrnished  with  escapes.    The 


superintendent  of  buildings  in  the  American  city  recommends 
that  there  should  be  a  spécial  doorway  marked  "  Fire-escape  " 
constmcted  in  the  party  wall  of  adjoining  bouses.  We  appre- 
hend  that  there  would  be  some  difficulty  in  constructing  fire- 
escapes  in  the  party  walls  of  London  bouses,  but  there  might 
well  be  a  régulation  requiring  the  provision  of  fire-escapee. 
When  a  fire  occurs  in  a  private  bouse,  it  is  generally  in  the 
night,  and  the  time  which  must  elapse  before  an  escape  can  be 
brought  to  the  burning  tenement,  added  to  the  time  required  by 
the  inmates  to  recover  their  wits  on  being  suddenly  aroused 
from  sl<«ep,  représente  a  period  too  long  for  safety.  It  would 
be  possible  to  construot  a  useful  rope  fire-escape  which  might 
be  contained  in  the  sill  case  of  a  front  bedroom  or  landing-stage 
window,  and  the  lower  end  of  which  might  be  thrown  into  the 
street  by  simply  overtnrning  the  top  of  the  sill.  It  is  greatly 
to  be  desired  that  the  provisions  of  some  sufficient  and  simple 
apparatus  could  be  enforced  by  law. 

A  NEW  evening  class  has  just  been  started  at  the  Gity  of 
London  Collège — in  Natural  Philosophy,  by  the  Bev.  G.  T.  P. 
Streeter,  B.A.  The  coffee-room  lately  established  seems  to  be 
much  appreciated  by  the  students,  and  efforts  are  being  made 
to  raise  £100  in  order  to  replenish  the  shelves  of  the  library. 

The  Irish  correspondent  of  the  Observer  makes  the  following 
observations  in  connection  with  the  proposed  changes  in  the 
constitution  of  the  University  of  Dublin  : — ^The  graduâtes  of 
Trinity  Collège  are  more  logiciJ,  but  not  quite  so  libéral,  as  the 
Provost  and  Board  of  Senior  Fellows,  for  they  bave  been  hold- 
ing a  meeting  to  denounce  the  throwing  open  of  the  Fellowships 
and  Fonndation  Scholarships  to  Boman  Catholics  and  Dis- 
senters.  They  say  the  University  is  a  Protestant  institution ,  just  as 
much  as  Oscott  is  a  Boman  Catholic  one,  and,  as  they  would  not 
be  allowed  to  take  o£5lce  in  that  seminary,  neither  should 
Boman  Catholics  be  admitted  to  the  emolnments  ab  inUio  de- 
signed  for  the  encoaragement  of  Protestants.  They  tum  round 
and  say  to  the  Boman  Catholics — We  are  willing  to  educate 
you,  and  that  is  a  greater  favonr  than  you  would  accord  us. 

The  Council  of  the  International  Décimal  Association  will 
hold  a  conférence  on  international  coinage,  the  introduction  of 
metric  weights  and  measnres,  and  the  abolition  of  troy  weights, 
on  Friday  next,  May  6th,  at  eight  o'clock,  in  tbe  rooms  of  the 
Society  of  Arts,  Earl  Fortescue  in  the  chair.  The  Bight  Hon. 
Sir  Charles  Adderley,  M.P.  ;  J.  B.  Smith,  M.P.  ;  Sir  Thomas 
Bazley,  M.P.;  Edward  Baines,  M.P.;  C.  B.  Graves,  M.P.; 
Dr.  Farr,  F.B.S.  ;  Sir  John  Bowring,  F.B.S.  ;  Samuel  Brown, 
Président  of  the  Institnte  of  Actuaries  ;  Frederick  Hendriks, 
James  Yates,  F.B.S.,  Professer  Leone  Levi,  and  others,  will 
take  part  in  the  proceedings.  Members  of  the  Society  of 
Arts  and  others  will  be  admitted  on  présentation  of  their  cards. 

A  CONTEMFOBABT  pro]>oses  that  the  London  University  should 
be  constitnted  on  the  plan  of  the  older  universities,  and  shonld 
bave  collèges,  halls,  and  a  professorial  staff.  It  speaks  some- 
what  ignorantly  of  the  "  Collèges  of  which  the  University 
consists,"  and  offers  no  very  satisfactory  reason  for  a  change 
which  would  completely  deprive  the  University  of  its  best 
characteristic. 

At  the  meeting  (Maroh  9)  of  the  Microsoopical  Section  of  the 
Boston  (U.S.)  Natural  HÎBtory  Society,  Mr.  C.  Stodder  exhibited 
a  new  objective  of  unique  construction  made  by  Toiles.  With 
its  draw-tube  dosed  it  was  a  3-inch  ;  when  fully  drawn  ont,  a 
4-inch  ;  it  had  a  working  distance  of  only  If  in.  He  also 
remarked  that  Professer  Enlenstein  had  written  him  that 
Nobert  and  himself  had  resolved  the  seventeenth  band  of 
Nobert's  test-plate  with  a  -J^-inch  objective  made  by  Toiles  ; 
they  had  been  unable  to  do  so  with  any  other  objective. 

Apropos  of  the  University  of  London  we  read  in  the  Laneei 
with  mnch  regret  that  représentatives  of  the  Press  are  to  be 
refused  admission  to  the  new  buildings  on  the  opening  ceremony 
of  May  11  th.     *'  Had  the  refasal  corne  from  any  of  the  older 
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Beats  of  learning,  we  oould  Hâve  nndentood  it,  and  put  it  down 
to  their  reloctanoe  to  enooarage  anj  innovation.  Bat  the 
University  of  London  has  always  set  her  face  against  ezdasive* 
ness  of  anj  kind,  and  oertainly  appeara  inoonsistent  with  her 
better  self  in  refnsing  to  admit,  on  an  occasion  of  public 
ceremony,  the  représentatives  of  an  institution  to  whioh  in 
great  measnre  she  owes  her  foundation."  We  quite  concur  in 
the  opinion  of  onr  contemporary. 

The  nezt  International  Congress  of  Prehistoric  ArohsBolo^ 
will  be  held  at  Bologna  in  October.  The  committee  propose 
the  foUowing  questions  for  study  and  discussion  at  this  fifbh 
session: — 1.  The  Stone  Feriodin  Italy;  2.  The  Gavems  of  the 
Shores  of  the  Mediterranean,  and  espeoially  of  Tuscany,  as 
compared  with  the  Grottoes  of  the  South  of  France  ;  3.  The 
Lacustral  Dwellings  and  the  Torhiere  of  the  North  of  Italy  ; 
4.  The  Chronology  of  the  Substitution  of  Iron  for  Bronze;  5. 
The  analogy  between  the  Terramare  and  the  Kjoekken  Moed- 
dings  ;  6.  Yarious  Graniologioal  Questions  relating  to  the  diffé- 
rent Baces  which  hâve  peopled  the  différent  parts  of  Italy. 
Any  members  désirons  of  reading  any  papers  to  the  Oongress 
are  requested  to  inform  the  secretary  of  their  intention  beforo 
the  20th  of  August,  in  order  that  the  detailed  programme  of  the 
proceedings  may  becomploted  before  the  opening  of  the  Oongress. 
The  committee  will  be  glad  to  receive  any  objecte  likely  to 
throw  light  on  the  matters  to  be  discussed;  and,  if  the 
si>ecimens  cannot  be  sent  as  originals,  copies  or  drawings  of 
them  wonld  be  very  nseful.  The  committee  trust  to  be  able  to 
obtain  a  réduction  in  the  fares  of  the  différent  railway  Unes,  so 
that  on  présentation  of  a  member's  ticket  the  holder  will  only 
hâve  to  pay  half  the  ordinary  fare.  Those  who  may  be  dé- 
sirons of  joining  the  Congress  are  requested  to  send  their 
subscrîption  and  name  and  address  either  to  the  treasurer, 
Gount  A.  Guidella,  Président  of  the  Ghamber  of  Gommerce  at 
Bologna  ;  or  to  Professer  Michelangelo  Pinto,  ItaJian  Gonsul 
at  St.  Petersburg,  for  Bussia  ;  or,  for  Denmark  and  Sweden, 
to  Gount  0.  Prampero,  Secretary  of  the  Italian  Légation 
at  Gopenhagen. 

Messbs.  LoNGHAirs  announce  a  new  séries  of  'tezt-books  in 
science,  adapted  for  the  use  of  artisans  and  of  students  in 
public  and  other  schoob,  in  small  8vo.,  eaoh  volume  containing 
about  300  pages,  price  3s.  6d.  The  following  books  in  this 
séries  are  now  in  the  press  : — Algehra  and  Trigonomeiry,  Bev. 
W.  N.  Griffin,  formerly  Tutor  of  St.  John's  GoUege,  Cambridge  ; 
author  of  a  Treatise  on  Optics,  &o,  ;  Plane  and  9oUd  (hometryt 
Bev.  H.  W.  Watson,  formerly  Fellow  of  Trinity  GoUege,  Cam- 
bridge, aud  late  Assistant-Master  at  Harrow  School  ;  ElemenU 
of  Mechaniam,  T.  M.  Goodeve,  M. A.,  Professer  of  Mechanics  at 
the  Boyal  Militaiy  Academy,  Woolwich,  and  Lecturer  on  Ap- 
plied Mechanics  at  the  Boyal  School  of  Mines;  Metaîê,  th&ir 
Propertiea  and  Th'eatment,  induding  an  account  of  the  ordinary 
metals,  from  their  occurrence  as  ore  until  they  pass  into  the 
workshop  of  the  tumer  or  fitter,  by  Charles  Loudon  Blozam, 
Professer  of  Practical  Ghemistry  in  Eing's  Collège,  London. 

The  Central  Ezchange  News-room,  Newcastle-on-Tyne, 
which  is  one  of  the  chef  d'œuvres  of  the  late  Bichard  Grainger, 
Esq.,  is  about  to  be  rearranged  as  a  News-room,  Art  Gallery, 
and  Industrial  Exhibition,  and  promises  to  become  one  of  the 
chief  attractions  in  the  locaUty. 
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Aurora  Borealis  seen  on  the  5th  of  April  last. — ^M.  Sonrel  has 
written  a  lengthy  paper  from  whioh,  Baya  the  Chemical  NewB,  we  leam 
that  this  phenomenon,  already  àUaded  to  by  qb  last  week,  was  visible 
over  nearly  aU  Europe,  and  that,  wherever  it  waa  yisible,  tiie  magnetio 
infitruments  weze  violently  agitated.  The  author  entera  into  a  great 
many  détails  on  this  anbjeofc,  among  which  the  moat  remarkable  la  that 
the  Aoroia  was  acoompanied,  or  preoeded,  for  a  brief  period,  by  a  very 
disagreeable  ameU  (the  qnality  thereof  ia  not  speoified),  very  percep- 
tible, aa  well  at  Dinkelabuhl  (Bavaria)  aa^at  Paria.  In  high  northem 
latitudes,  this  phenomenon  ia  often  acoompanied  by  a  peonliar,  some- 
what  Bolpharona,  and  rather  oppressive,  smell. 


ORIGINAL  COMMUNICATIONS. 

[XTnder   this  head  we   propose  to    publlsh  Papers  ooBununÛMied 
'  speoiaUy  to  tiie  pages  of  this  JouniaL] 

NEW,  BABB,  ANTD  OBSOUBE  FOSSILS  FBOM  THE 
NOBTHUMBEBLAND  GOAL-MKASUBBS. 

BT  T.  P.  BABXAS,  T.QJH» 

FEW  months*  continuons  attention  to  the  discovery 
and  study  of  the  fossils  of  the  Northumberland 
coal-measures  enables  an  invesUgator  to  olassify  a 
large  proportion  of  the  ichthyolitio  and  reptilian 
remains  that  lie  imbedded  in  the  shale  which  overlies  the  coal 
in  thèse  northem  parts  of  England  ;  but  after  the  most  careful 
ezamination  of  the  fossils,  after  collating  them  with  speoimena 
in  the  leading  London  and  provincial  muséums,  and  after  a 
systematic  perusal  of  ail  the  leading  works,  English  and  foreign, 
that  treat  upon  palœozoic  fauna,  there  yet  remains  a  large 
residuum  of  ooal-measure  fossils  that  are  either  new,  rare,  or 
obscure. 

I  désire  to  direct  the  attention  of  the  readen  of  Scibktdig 
Opinion  to  some  fossils  in  my  own  possession  that  corne  onder 
each  of  the  foregoing  classes. 

I  hâve  now  before  me  a  fossil  that  is  unlike  anything  I  hâve 
previously  seen,  and  until  I  had  read  the  excellent  paper  hy 
Frofessor  Huxley  on  the  classification  of  the  Dinosauria,  which 
appears  in  the  QuarterVy  Journal  of  the  Oeohgieal  Bodeiy, 
February,  1870, 1  had  not  the  slightest  key  to  its  interprétation. 
The  fossil  has  a  long,  irregular,  and  flattened  shaft,  with  a 
broadly  expanded  ovoidal  extremity.  It  resembles  to  some 
extent  the  ischium  of  Hypeilophodon  Foxii,  figured  in  the 
Q,  J,  O,  Soc,  vol.  xxvi.  pi.  2,  and  it  bears  a  still  more  striking 
resemblance^to  the  ischium  of  an  ostrich,  to  which  bird  Frofessor 
Huxley  refers  in  tracing  the  analogy  between  the  Dinosauria 
of  the  Triassio  and  Wealden  formations  and  struthious  birds 
of  the  présent  period.  It  is  impossible  to  examine  the  excel- 
lent illustrations  that  are  given  on  page  27  of  the  Proceedings 
referred  to,  and  the  ischium  of  an  ostrich,  without  observing 
the  relation  between  the  fossil  now  to  be  described  and  the 
ischia  of  Dinosauria  and  of  birds  such  as  the  emu  and  ostrich. 
The  total  length  of  the  spécimen,  which  I  believe  is  the  ischium 
of  a  coal-measure  reptile,  is  6f  in.  ;  the  broad,  expanded  end  ia 
3}  in.  long  and  2  in.  broad.  Towards  the  posterior  extremity 
and  near  the  npper  edge  it  is  covered  with  deep  ovoid  cavities* 
which  occasionally  inosculate,  and  the  remainder  of  the  surface 
is  covered  with  rough,  reticulated  grooves.  The  shaft  of  the 
ischium  at  its  junction  with  the  flattened  extremity  is  \  in. 
broad,  aud  at  the  other  extremity  it  is  }  in.  broad  ;  the  aver- 
âge  thickness  of  the  shaft  is  ^  in.  How  much  longer  the  shafi 
was  originally  I  hâve  at  présent  no  means  of  asoertaining,  as 
the  spécimen  has  been  broken  and  the  proximal  end  of  the  shaft 
has  been  lost. 

I  infer,  by  comparing  the  expanded  part  of  the  ischium  with 
that  of  an  ostrich,  and  the  length  of  the  shafb  with  the  shaft 
of  an  ostrich,  that  the  fossil  was  originally  about  double  its 
présent  length.  There  are  not  any  remains  associated  with  the 
boue  just  described,  and  I  hâve  no  means  of  knowing  to  which 
of  the  coal-measure  reptiles  it  belonged.  The  markings  on  the 
expanded  part  of  this  ischium  somewhat  resemble  those  on  the 
mandible  of  Pteropîax  comuta,  and  on  the  frontal,  parietalt 
and  supraoccipital  boues  of  Anthraoosaurus,  both  of  whioh  hâve 
been  found  in  our  northem  coal-measures,  but  the  reticnlatÎQn 
is  considerably  Ener  and  the  dépressions  of  more  nniform  size. 
Of  Amphieaurus  ambh/odus  nothing  is  known  except  the  jaws 
and  teeth,  and  the  délicate  markings  on  the  jaws  to  some  ex- 
tent resemble  those  on  this  ischium.  Of  the  sculptaring  on 
the  head  or  other  bones  of  another  large  coal-measure  reptile, 
notes  on  which  were  announced  to  be  read  before  the  Oeologioal 
Society  of  London  on  Wednesday  evening,  April  13tb,  no 
information  has  yet  been  obtained.    It  is  known  to  possess 
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Bpwardfl  of  eighty  vertèbres  ;  aome  of  ihe  ribe  olosely  resemble 
those  of  Anthracosaams  ;  some  of  the  limb-bones  are  tolerablj 
well  developed,  bat  of  the  head,  teeth,  or  bone  scnlpturiug 
Qothing  is  y  et  certaînly  knowo. 

As  thèse  are  ail  the  large  reptiles  known  to  hâve  lefb  theîr 
remaîns  in  the  Northamberland  coal-measnres,  and  as  the 
iachiam  in  question  bas  not  been  found  associated  with  any 
other  bones,  it  is  impossible  to  say  to  which  of  the  reptiles  it 
belongs,  or  whether  it  is  part  of  an  entirely  new  genus.  I  bave 
also  in  my  possession  a  very  fine  spécimen  of  the  broad  distal 
eztremity  of  a  similar  ischiam.  The  length  is  4  in.  and  the 
width  2  in.  It  is  similarly  marked,  and  as  it  was  obtained 
from  the  same  colliery  it  may  bave  belonged  to  the  saroe  Orni- 
thosaurian  in  Frofessor  Huxley's  new  order,  Ornithoscelida. 

I  bave  for  some  tîme  had  in  my  possession  a  very  ioterest- 
ing  bone,  which  at  the  first  glance  reminded  me  of  a  scapnla  of 
a  reptile,  and  I  was  gratified  on  ezamining  Frofessor  Owen's 
paper  on  Megalosanras  in  the  TranscusUons  of  the  Falœonto» 
ffraphtcal  Society,  vol.  1866,  table  v.,  to  find  a  représentation 
of  a  soapala  of  Megalosanms  which  so  closely  resembles  that 
in  my  possession  that  it  wonld  serve  not  inappropriately 
as  a  spécial  illustration  of  it.  The  length  of  the  coal-measnre 
scapnla  is  3|  in.,  its  greatest  width  is  1^  in.,  and  its  gênerai 
form,  both  on  the  front  and  side  aspects,  is  wedge-shaped.  The 
expanded  end  of  the  scapnla  is  flat,  comparatively  thin,  de- 
pressed,  and  nearly  oircnlar  ;  it  is  deeply  ridged  and  grooved, 
to  afibrd  attachments  for  the  extremities  of  the  muscles  oon- 
nected  with  the  shoulder  girdle,  and  in  gênerai  appearance 
présents  the  aspect  of  a  deeply-marked  pecten-shell.  At  the 
base  of  tl^e  expanded  portion  there  is  a  strong  élévation,  and 
then  the  extremity  gradually  tapers  off  to  a  wedge-like  edge. 
It  bas  already  been  stated  in  a  previous  paper  that  the  teeth 
of  a  new  reptile,  which  I  bave  named  Amphùawrus  amblyodu8t 
▼eiy  olosely  resemble  in  ontline  form  those  of  Megalosanras. 
It  is  an  interesting  fact  that  they  and  the  scapula  are  equally 
rare  in  our  ooaJ-measares,  and  it  is  not  improbable  that  this 
soapular-bone  belongs  to  the  reptile  now  known  as  Amphisaurue 
amblyodua,  The  slab  bearing  the  scapula  is  covered  with  small 
denticulated  tuberoles,  resembling  those  that  are  supposed  to 
belong  toGyracanthus  andCtenacanthus,  and  it  is  not  impossible 
that  thèse  mitre-like  tuberoles,  which  bave  been  named  by 
Frofessor  Owen  Mitrodua  quctdricomis,  not  only  belong  to  the 
Selachia  of  the  coal  period,  but  also  to  some  of  its  reptiles. 

Notwithstanding  the  known  présence  of  varions  gênera  of 
reptiles  in  the  Northumberland  ooal-shales,  nowell-aathenticated 
scute  of  a  reptile  bas  yet  been  found.  I  bave  now  lyiog  side 
by  side  a  scute  of  Pholiderpeion  scutigerum,  from  the  coal-fields 
near  Bradford,  and  a  scute,  or  it  may  be  scute-like  head-bone, 
from  the  Northumberland  coal-measnres  ;  it  is  the  only  fossil  of 
the  form  I  bave  obtained,  and,  notwithstanding  its  remarkable 
resemblance  to  the  scute  of  Fholiderpeton,  I  am  not  prepared 
to  say  that  it  is  a  reptile  scute. 

Large  numbers  of  reptile  teeth  bave  been  found  in  the 
I^ortbumberland  coal-shale,  several  reptile  vertebr»,  and  many 
riba  and  fragments  of  ribs*  In  one  case  fifty-six  inohes  of 
consécutive  reptile  vertèbres  with  ribs,  limb  bones,  ào,,  bave 
been  foond,  but  not  the  semblance  of  a  soute  in  association 
with  them.  Until  additional  évidence,  therefore,  has  been  ob- 
tained, I  am  disposed  to  reoognize  the  apparent  scute  as  a 
bead-bone  of  some  of  the  yet  unknown  ooal-measnre  fisbes. 

In  addition  to  the  scales  that  hare  been  described  as  fonnd 
in  our  Northumberland  coal  strata,  I  bave  two  kinds  which  I 
am  unable  satisfactorily  to  interpret;  one  olass  is  slightly 
ovoid,  approaching  circular  ;  it  is  2f  in.  in  its  longfer  diameter,and 
2^  in.  in  its  shorter.  It  is  a  very  thick,  strong  scale, 
oovered  on  the  centre  with  deep  radiating  reticulations,  resem- 
bling to  some  extent  the  surface-markings  on  the  bead-bones 
of  reptiles,  but  more  olosely  resembling  the  markings  on  the 
bodj-plates  of  a  sturgeon.  I  am  disposed  to  think  that  they 
are  accipenseroid  body-plates,  and  that  they  probably  belong  to 
the  laxger  CtenodL 


Fish  of  the  genus  Otenodus  are  generally  referred  to  Dipte* 
rus  on  the  one  hand,  or  to  Gestracion  on  the  other.  To  the  latter 
dass  they  cannot  belong,  as  the  Gestraoions  .are  true  Sela* 
chians  without  gill-oovers,  and  the  genus  Gtenodus  has  oper- 
onlœ,  strong  head-bones,  and  weU  ossified  ribs.  The  Gtenodi 
therefore,  notwithstanding  their  peculiar  dental  armature,  are 
true  Ganoids,  and  are  more  closely  related  to  the  Accipense^ 
roids  than  to  the  Gestraoionts.  It  is  at  least  probable  that 
thèse  strong  circular  bone-plates  flanked  the  coal-measure 
Gtenodi,  as  the  large  plates  of  the  sturgeon  flank  that  oarti* 
laginons,  anodontoid,  heteroceroal  modem  fish. 

The  other  scales  or  plates  are  smaller  than  those  just 
described,  the  usual  length  being  i  in.  and  the  width  -1  in.  ; 
they  are  strong  well-defined  bony  scales,  and  are  surrounded 
on  their  exposed  surface  by  a  well-deûned  elevated  rim.  From 
the  centre  of  the  scale  strong  radii  proceed  to  near  the  margin, 
and  the  scale  présents  a  beautifnl  star-like  appearance.  In 
the  event  of  this  scale  belonging  to  a  new  grenus  of  fish,  a  more 
appropriate  name  could  not  be  bestowed  npon  it  than  Aste- 
rolepis,  the  name  originally  given  to  a  fragment  which  was 
eventually  disoovered  to  be  a  portion  of  the  late  Hugh  Miller's 
well-known  fish  Fterichthys,  which  name  was  given  by  Miller, 
and  is  retained  in  ail  English  works  on  palsaontology.  8honld 
the  scales  to  which  I  am  now  referring  be  really  new,  the 
transference  of  the  name  Asterolepis  to  the  fish  that  possessed 
them  from  the  fish  now  best  known  as  Fterichthys,  wonld  only 
be  a  gracefnl  act  and  a  proper  tribute  to  one  of  Sootland's 
most  deserving  and  best  loved  practioal  geologists.  In  the 
AnnaU  and  Magazine  of  Naiwral  History  for  the  présent 
month,  there  appears  a  paper  entitled  "  Note  on  an  undescribed 
Fossil  Fish  from  the  Newsham  Ooal-shale,  near  Newoastle-on- 
Tyne,''  in  which  paper  the  foUowing  positions  are  attempted 
to  be  established,  viz.,  that  certain  large  teeth,  large  opercules, 
and  large  scales,  which  had  previously  been  provisionally 
described  as  belonging  to  Bhizodus,  are  now  in  ail  probability 
the  teeth,  opercules,  and  scales  of  Archichthys,  and  the  ohief 
arguments  in  favour  of  their  being  classified  under  a  new 
genus  are,  that  the  teeth,  unlike  those  of  Bhizodus,  are  circular 
and  not  lanceolate,  and  that  the  dentary  bone  in  which  some 
large  teeth  bave  been  fonnd,  is  oovered  with  small  rongh  tuber- 
oles, somewhat  similar  to  the  markings  on  the  supposed  opercules. 
The  large  teeth  and  supposed  opercules  are  those  to  which  I  re- 
ferred on  p.  250,vol.  iii.,  Scientipig  Opinion,  on  which  occasion 
I  expressed  a  donbt  respectiog  the  discovery  of  Bhizodus  in 
the  Northumberland  coal-measures,  and  stated  that  the  fish  to 
which  the  ichthyolites  belonged  was  yet  undetermined.  Not- 
withstanding the  opinions  of  the  writers,  for  whose  views  I 
désire  to  express  ail  proper  respect,  I  cannot  avoid  thinking 
that  they  bave  been  too  hasty  in  olassifying  the  teeth,  opercules, 
large  scales,  and  single  jaw,  as  belonging  to  one  genus.  I  shall 
briefly  state  my  reasons  for  the  expression  of  that  opinion. 

In  the  first  place  the  large  undetermined  teeth  in  our  coal- 
measures  differ  very  much  in  form,  in  size  and  in  gênerai 
appearance,  some  being  deeply  furrowed  at  the  base  and  others 
not,  some  being  finely  striated  and  others  nearly  free  from 
striation,  some  being  nearly  circular  and  others  flattened  at 
the  base,  some  being  long  and  slender  and  others  broad  and 
obtuse,  and  one  fine  tooth  in  my  possession,  1}  in.  long  and  f  in. 
broad  at  the  base,  assumes  a  lanceolate  form  near  the  apex, 
but  in  gênerai  appearance  does  not  at  ail  resemble  the  well- 
known  fiattcued  teeth  of  Pieroplax  comuta,  I  infer,  from  an 
examination  of  the  large  teeth,  that  they  belong  to  at  least 
three  gênera. 

In  the  next  place,  the  large  snpposed  operonlar  plates  differ 
considerably  in  form  and  in  strength  or  tbiokness,  and  the 
largest  of  them  are  not  of  snffioient  size  to  justify  their  being 
allotted  to  fish  with  teeth  from  2  in.  to  2}  in.  long,  and  strong  in 
proportion  to  their  length. 

I  bave  an  operonlar  plate  of  Bhizodopsis,  associated  with  a 
large  mass  of  scales  of  Ûie  same  fish,  and  having  the  character- 
istîos  of  the  head-bones  of  that  fish  ;  the  operonlam  is  4  in.  long 
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and  H  in.  broad  ;  the  scales  wiih  whioh  it  is  asaooiated  aTerage 
an  inch  ia  length  and  half  an  inoh  in  width,  and  yet  the  large 
laniary  teeth  of  Bbizodopsis  are  trulj  insignificant  when  corn- 
pared  with  those  teeth  that  hâve  been  attribnted  to  the  snp- 
poBititions  Archichthys.  The  large  soalee,  Bome  of  whioh  are 
6  in.  in  diameter,  are  ont  of  ail  proportion  to  the  opercalœ  ; 
ihej  probably  belong  to  a  fish  which  poesessed  Bome  of  the 
large  teeth,  bnt  with  which  of  the  large  teeth  they  were 
assooiated  it  ie  impossible,  with  the  meang  now  at  oor  oom* 
mand,  to  détermine. 

Besides  the  teeth,  scales,  and  operoalœ,  there  are  also  fonnd  in 
onr  coal-shale  a  large  yariety  of  vertebrœ  with  notochordal  fora- 
mina  of  very  différent  sizes.  The  largest  vertebr»,  with  eztensive 
notochordal  spaoes,  are  abont  2  in.  in  diameter,  and  the  fora- 
mina  vary  from  1  in.  to  ^  in.  in  diameter.  In  addition  to 
thèse  there  are  several  small  vertébrée  with  nearly  solid  centre, 
but  they  probably  belong  to  reptiles.  The  vertebrœ  of  Mega- 
lichthys  are  comparatiyely  slender 'rings,  and  may  easily  be 
distingaished  ;  those  of  Bbizodopsis  are  small  slender  rings. 
Other  Tery  slender  ring  yertebrse,  abont  the  diameter  of  Mega- 
lichthys,  are  snpposed  to  belong  to  Strepsodas  ;  they  are  very 
rare.  Besides  thèse  there  are  three  or  fonr  sizes  and  kinds  of 
fish  vertebrad,  some  of  which  probably  belonged  to  the  fishes 
which  possessed  the  large  teeth  already  referred  to. 

The  question  of  the  identification  of  thèse  large  teeth  is  as 
yet  purely  an  open  one,  which  may  very  speedily  be  determined, 
as  Bcarcely  a  day  elapses  without  some  of  the  many  palaeon- 
tologists  who  are  at  présent  inyestigating  the  Northnmberland 
ooal-measures  discoYering  some  hitherto  nnexhamed  fossil 
treasnres.  I  fear  we  shall  not  satisfactorily  résolve  the  enigma, 
to  which  fish  or  fishes  the  varions  teeth,  vertebrse,  opercalœ, 
bones,  and  scales  belonged,  nntil  some  fortanate  searoher  stamble 
npon  asBociated  fragments  of  those  hnge  coal-measure  inha* 
bitants. 

In  addition  to  the  jaws  and  teeth  already  described  I  hâve 
the  anterior  extremity  of  a  large  mandible  which  contains  a 
large  laniary  tooth,  and  in  front  of,  ronnd,  and  behind  it  there 
are  clnstered  a  large  nnmber  of  bright,  Btrong,  and  very  small 
villiform  teeth.  The  dentigerons  bone  is  oovered  by  very  fine 
vermiform  retioolations,  which  freqoently  inosculate  and  form  a 
beantifal  net-like  pattem.  The  teeth  are  highly  polished,  black, 
and  glistening. 

I  hâve  another  fragment  of  a  mandible  marked  with  tnberdes, 
in  which  there  are  several  straight  closely-Bet  large  laniary 
teeth.  I  am  nnacqnainted  with  the  fishes  to  whioh  thèse  jaws 
belong,  and,  indeed,  I  do  not  know  that  they  hâve  been 
named. 

Another  tooth  which  I  hâve  long  hesitated  abont  describing  is, 
or  rather  was,  |^  in.  long,  bat  one-third  of  it  bas  been  destroyed 
in  a  fraitless  attempt  to  make  a  transverse  section  for  micro- 
scopic  examination.  In  the  absence  of  a  transverse  section, 
which  wonld  bave  determined  its  generic  identity,  I  infer  from 
the  form,  striation,  and  gênerai  appearance  of  the  tooth  that 
it  belongs  to  some  species  of  the  gênas  Dendrodns,  and  is,  I 
believe,  the  first  tooth  of  Dendrodns  that  bas  been  fonnd  in 
onr  local  coal-meosares. 

It  may  be  traly  said  of  nature  as  was  nntrnly  said  of  Shak- 
speare's  idéal  of  the  Egyptian  Qaeen,  Oleopatra — 

«  Age  cannot  witber  her, 
Nor  onstom  stale  her  infinité  variety." 


Since  writing  the  foregoing  I  bave  re-read  Profeesor 
Hnxley's  admirable  address  to  the  members  of  the  (ïeological 
Society  of  London,  and  in  the  foUowing  passage  there  is  a 
kind  of  prophétie  prescience  of  the  existence  of  Ornithoeau- 
rians  in  the  older  palœozoic  formations.  If  the  inferences  I 
bave  drawn  from  the  spécimens  in  my  possession  be  correct,  tbe 
Professor's  prédictions  bave  been  speedily  verified,  and  bird- 
like  reptiles  bave  been  fonnd  to  bave  existed  dnring  the  Gar- 


boniferouB  period.    The  following  is  the  passage  to  whick  I 
refer  : — 

"  When  I  addressed  yon  in  1862  I  shonld  hâve  been  bold 
indeed  had  I  soggested  that  palseontology  wonld  before  long 
show  ns  the  possibility  of  a  direct  transition  firom  the  type  of 
the  lizard  to  that  of  the  ostriob.  At  the  présent  ^moment  we 
bave  in  the  Ornithoscelida  the  intercalary  type,  which  proves 
that  transition  to  be  more  than  a  possibility.  Bat  it  ia  very 
donbtftd  whether  any  of  the  gênera  of  the  OrnithosceUda  with 
which  we  are  at  présent  acqaainted  are  the  aotnal  linear  types 
by  whioh  the  transition  from  the  lizard  to  the  bird  was  effected. 
Thèse  are  very  probably  gtiU  kidden  from  tu  in  the  older 
formcUions*' 


ANIMALS  AS  FELLOW-BOABDBBS. 

BT  P.  J.  VÂN  BENXDSV. 

Ih  Thbee  Fasts. — Pakt  IL 

[MONGST  ail  tbe  cases  of  companionship  none  are 
more  remarkable  than  those  of  the  soldier  or  hernût 
crabs,  so  abnndant  on  onr  coasts.  Thèse  créatures, 
as  is  well  known,  are  decapod  cmstaoeans,  some- 
what  resembling  miniature  lobsters,  who  make  their  abode  in 
deserted  shells,  and  change  both  their  skin  and  their  dwelUng 
as  they  increase  in  size.  The  yonng  ones  are  oontented  with 
very  small  habitations.  Tbe  shells  they  inhabit  are  derelicts 
they  find  at  the  bottom  of  the  sea,  and  in  which  they  oonoeal 
their  weakness  and  personal  disadvantages  with  obstinate  per- 
sistence.  Thèse  créatures  bave  too  soft  an  abdomen  to  confront 
the  dangers  they  enconnter  in  their  incessant  wars,  and  the 
shells  in  whioh  they  thrust  themselves  snpply  at  once  lodgiogs 
and  sbields.  Armed  thus  fîx>m  head  to  foot  the  soldier  crab 
marches  prondly  against  bis  enemies,  and  fears  no  danger 
because  be  bas  a  secnre  retreat.  But  this  soldier  or  hernût 
crab  is  not  alone  in  his  dwelling.  He  is  not  an  anchorite  like 
those  dwelling  in  air,  for  by  bis  side  a  worm  is  commonly  in- 
stalled  as  fellow-boarder  with  him,  forming  one  of  the  most 
remarkable  associations  which  is  known.  The  oompanion  worm 
is  elongated  like  ail  the  Nereids,  and  its  Bupple  nndnlatîng 
body  is  armed  along  its  sides  with  bnndles  of  lances,  pikes, 
and  daggers,  tbe  wounds  from  which  are  very  dangeroos.  The 
crab,  ensconced  in  his  borrowed  armour  and  flanked  by  his  ter- 
rible acolyte,  attacks  ail  he  finds  before  him  and  knows  no 
reverse.  Thus  aronnd  his  domain  we  observe  a  prosperitj 
not  seen  elsewbere,  and  on  his  shell  there  nsaaily  flonrishes  a 
wbole  colony  of  Hydractinia  blooming  like  a  flower  bed,  and 
inside  we  oflen  find  Peltogaster,  Lyriope,  and  other  orustaceans, 
who  couvert  it  into  a  true  pandemonium. 

On  the  English  coast  is  another  soldier  crab,  who  has  for  his 
principal  fellow-boarder  a  sea-anemone,  the  Adamna  paiUaia, 
This  connection  is  remarkable  on  many  accounts,  and  espeoially 
for  the  good  understanding  which  snbsists  between  the  crab 
and  his  attendant.     Lient.-Oolonel  Stuart  Wortley  has  not 
hesitated  to  pry  into  tbe  domestic  life  of  thèse  créatures,  and 
this  is  what  be  says  abont  them.     The  hermit  crab  never  faîls 
to  offer  tbe  best  morsels  of  his  captures  to  his  neighbonr»  and 
frequently  inquires  dnring  the  journey  if  be  is  hnngry.    Bot 
it  is  when  the  crab  bas  to  change  his  honse  that  his  care  and 
attention  are  redonbled.     He  assists  tbe  anémone  to  move  with 
ail  the  address  of  which  he  is  capable,  and  if  the  proposed  new 
honse  does  not  snit  him  another  is  selected,  that  the  Adamsia 
may  be  fully  satisfied. 

More  than  a  hundred  species  of  Boldier  crabs,  scattered 
through  ail  seas,  are  known,  and  ail  lead  the  same  sort  of  Hfe. 

Another  sort  of  companionship  is  noticed  amongst  crabs 
of  the  genus  Dromia  (Squinado),  which  are  of  moderate  sise, 
and  instead  of  lodging  in  a  cell  dress  themselves  np  from  their 
early  youth  with  a  living  colony  of  polyps,  who  grow  with 
their  growth.    This  oolony  has  for  its  usual  basis  a  live  Alej- 
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onÎDin  (Mermaid's  Finger  or  Cow  pap),  which  covers  the  cara* 
pace  and  adapta  itself  as  it  develops  to  the  ineqaalities  of  the 
cephalo-thorax,  so  that  it  seems  an  intégral  portion  of  the 
orab.  Sertalaria  and  Gorjne  grow  in  abundance  npon  the 
Alcjoninm,  mixed  witk  seaweeds,  and  the  Sqainado,  masked 
hj  the  livÎDg  bnrden  which  he  beare  like  Atlas  on  his  shoalders, 
marches  sedatelj  to  the  capture  of  his  prey.  Concealed  in  the 
bnsh  of  a  yirgin  forest  he  bas  no  fear  of  attracting  the  atten- 
tion of  an  enemy.  There  are  mapy  mysteries  to  bring  to  ligbt 
ooncerning  the  inoffensiye  population  which  tbe  Squinado  car- 
ries  wbenever  he  bas  blood  to  shed.  Thèse  orabs  are  not  rare 
in  the  Mediterranean,  but  they  are  seldom  seen  in  the  North 
Sea.^ 

Another  orab,  Hypoconcha  aahuloaa,  whose  carapace  is  too 
tender  for  him  to  go  about  naked,  covers  bimself  with  the  shell 
of  a  bivalve  mnssel. 

Some  Grustacea  of  the  order  Amphipoda  lodgo  in  a  real 
crystal  palace,  ohoosing  for  their  dwelling  the  transparent  body 
of  a  Salpa,  a  Benrôe,  or  a  Fyrosoma  ;  and  in  the  interior  of 
this  crystalline  lodging,  which  is  often  alive,  he  dévotes  himself 
to  the  pleasares  of  fishîng.  The  Phronima  sedentaria  nsually 
occupies  a  Salpa.  Thèse  crustaceans  hâve  been  met  witb  in 
différent  seas  ;  but  one  of  the  most  remarkable  examples  was 
observed  by  Mrs.  Toynbee  (Lady  Smyth)  in  lat.  S°  42'  S., 
long.  76°  19'  E.,  and  from  her  beautifnl  drawing,  which  is 
reprodnced  in  the  superb  atlas  of  Commodore  Maury,  it  was  a 
true  Phronima.  I  may  be  permitted  to  record  my  admiration 
of  Mrs.  Toyubee's  researches,  by  which  she  bas  enriched  science, 
and  of  the  splendid  drawiags  she  has  brought  home  from  her 
voyages. 

We  find  often  on  onr  coasts  the  Hyperia  LatreUli  lodged  in 
the  great  jelly-fish  (Bhizostoma)  which  appears  reguU^ly  in 
the  autnmn  on  the  shores  of  Ostend. 

The  isopod  crustaceans  indude  a  division  of  animais  regu- 
larly  formed  and  somewhat  resembling  wood-lice,  which  live  on 
varions  fish — the  cymathoads, — armed  with  strong  hooks  for 
attachment,  but  often,  when  the  whim  takes  them,  swim  away 
from  one  fish  and  fasten  on  another.  They  are  true  fellow« 
boarders  who  like  being  carried  by  others  better  than  using 
their  own  paddles.  They  are  found  in  ail  seas,  and  Dr.  Bleeker 
made  us  acquainted  with  many  belonging  to  the  Indian  Océan. 
On  the  coasts  of  Britain,  where  différent  species  of  Wrasse  are 
common,  it  is  rare  to  find  one  of  thèse  fish  who  does  not  lodge 
a  couple  of  thèse  crustaceans. 

Besides  the  barnacles  who  live  as  fellow-borders  on  the 
whales,  the  latter  give  lodging  on  the  surface  of  their  skins  to 
Crustaceans,  who  préserve  their  liberty,  and  qnit  one  host  to 
establish  themselves  on  another.  Thèse  are  the  whale-lico 
(Oyami),  who  live  upon  the  Cetaceœ  as  the  previously-mentioned 
isopods  live  on  fish.  The  members  of  the  genus  Caprella 
nsually  attach  themselves  either  to  whales,  or  turtles,  or  fish, 
or  to  Sertulariœ,  and  appear  to  live  under  the  same  condi- 
tions. 

The  Pycnogons,  whose  nature  and  mode  of  life  bave  ap- 
peared  problematical  np  to  this  time,  deserve  to  be  reckoned 
equally  amongst  the  fellow-borders,  at  least  dnring  their 
yonth.  They  live,  in  fact,  after  they  are  hatched,  on  Coryue, 
Hydractinia,  and  other  polyps  ;  and  it  is  only  at  a  later  period 
that  they  hannt  mollnsks  and  more  elevated  créatures. 

The  Mollnsks  of  ail  the  lower  ranks  show  most  independ- 
cnce,  contenting  themselves  with  the  slowness  of  their  i)ro- 
gression  and  the  poverty  of  their  food,  and  seldom  asking  the 
aid  of  their  neighbours. 

The  mode  of  life  of  the  animais  which  bave  occupied  our 
attention  makes  us  understand  the  relations  subsisting  between 
certain  Oasteropods  and  Echînoderms.  The  Gasteropods  in 
question  are  known  as  belonging  to  the  genus  Stylifer,  and 
they  bave  been  long  noticed  in  star-fish,  Asterias,  Ophiura, 


^  Tb07  are  oommon  on  onr  •oathara  eoMtf,  and  ure  iwj  smaiing  in  an  aqaa< 
tioin.— Ed. 


Comatula,  and  even  in  sea-cucumbers  (Holothuri»)  ;  and  as  they 
were  constantly  found  in  the  digestive  cavity  of  thèse  Radiâtes» 
they  were  supposed  to  be  présent  as  parasites.  This  opinion 
was  first  expressed  by  D'Orbigny,  and  adopted  by  most  natn- 
ralists.  They  are,  however,  only  parasites  in  appearance,  and 
are  really  nothing  more  than  fellow-boarders.  Thèse  délicate' 
Gasteropods  bave  been  successively  ranked  among  the  Pha- 
sianellœ,  the  Turritellae,  the  Gerithii,  the  Scalariœ,  and  the 
BUsoœ  ;  but  Mr.  Gwyn  Jeffreys  has  just  proposed,  and  with 
reason,  to  erect  them  into  a  distinct  family.  Thèse  Stylifer» 
sometimes  place  themselves  at  the  entrance  of  the  mouth  ;  but 
generally,  like  the  Donzelle,  they  prefer  to  lodge  deeper  in  tho 
digestive  cavity,  in  the  midst  of  the  food. 

Quite  recenUy,  Mr.  Stimpson  has  pointed  ont,  in  the  port  of 
Charleston,  a  Gasteropod  Mollusk,  like  a  Planorbis  {Oochlio' 
lepsia  parasittis),  which  lives  as  a  fellow-boarder  on  the  body  of 
a  worm,  Oœetes  lupina»  Some  other  Mollnsks,  such  as  Ma^ 
diolana  marmorata,  lodge  as  fellow-boarders  in  the  mantle  of 
an  Ascidian,  as  the  Magili  establish  themselves  in  the  interior 
of  Madrépores.  We  may  also  cite  Yermetns,  Grepidulns,  and 
Hipponyx,  which  install  themselves  in  other  shells,  and  only  ask 
a  corner  for  a  lodging. 

The  class  of  worms  not  only  comprises  parasites,  but  pos* 
sesses  likewise,  as  we  shall  soon  see,  fellow-boarders  also.  W& 
find  them  on  Mollnsks,  on  animais  of  their  own  class,  on 
Echinoderms,  and  even  on  Polyps.  One  of  the  most  cnrioua. 
worms  is  the  Myzostome,  which  lives  on  the  Comatula,  the 
true  nature  of  which  has  just  been  reveaJed  by  the  labours  of 
Mecnikow.  Thèse  Myzostomes  resemble  Trematode  wormsr 
but  they  jxwsess  symmetrical  appendages  covered  with  vibratil» 
cilia.  They  run  about  the  Echinoderms  with  remarkable  rapi- 
dity,  and  bave  not  yet  been  found  in  other  situations.  They 
are  no  more  parasites  than  the  preceding,  but  take  their  place- 
beside  them  as  free  fellow-boarders. 

There  are  many  worms  which  live  as  companions  in  the  same 
sheath  with  their  oongeners,  and  even  with  incloded  Mollnsks* 
We  may  cite  the  LepidonoUis  eîrrcUus,  and  the  Chœtqpierus: 
vMignie,  as  well  as  the  Lycoris  fucata,  which  inserts  itself  in^ 
the  holes  of  the  Teredo.  M.  F.  Millier  mentions  an  Amphi- 
nome  which  establishes  itself  in  Lepaa  ancUifera,  There  is  also 
a  larva  of  a  Nemertian  worm  {Alardua  caiidatuê)  which  lives- 
in  the  digestive-tube  of  a  neighbour,  and  whose  mode  of  life 
has  been  misunderstood.  In  opening  the  Pylidium  gyranê,  w» 
often  find  in  the  interior  of  its  digestive  cavity  a  larva  which 
was  once  thought  to  belong  to  it  by  affiliation  ;  but  the  Alardua 
is  only  a  fellow-boarder — at  least  in  its  yonng  days,  and  at  a. 
later  period  can  probably  shift  for  itself. 

We  likewise  find,  oommonly,  a  fellow-boarding  Nemertian  », 
the  Polia  convoluioL^  amongst  the  eggs  and  nnder  the  tail  of  tha 
oommon  orabs  which  belong  to  onr  coasts. 

An  élégant  Gasteropod,  the  Phyîlirrhoe  hueephoLa^  carries  si 
singular  appendage  on  its  head,  which  has  been  long  noticed 
by  naturalists,  though  its  nature  has  only  lately  been  nnder- 
stood.  It  is  the  Mnestra  parasUee,  Millier  first  took  it  for  a. 
Médusa,  bnt  he  afterwards  abandoned  that  opinion,  whei» 
Krohn  definitively  arranged  it  amongst  the  Polyps,  only  differ> 
ing  from  its  congénère  by  its  form,  its  fonr  eiliated  tentades» 
and  its  mode  of  life.  Thus  we  bave  a  polyp  as  a  fellow* 
boarder. 

A  superb  sponge,  EuplecUiUa  aspergUlum,  from  the  Philip- 
pines is  planted  in  the  soil,  and  shelters  three  kinds  of  Gros- 
tacesB,  pea-crabs,  prawns,  and  isopods.  The  PhUomedu»a  Vogtii,. 
which  lives  on  Hàlecampa  FuUoni,  also  deserves  mention. — 
The  8(ud&nt. 


The  Anniversary  Dinner  of  the  Victoria  Institnte  is  fixed  to* 
take  place  at  Freemasons'  Tavern  on  Monday,  May  23rd. 
The  Bight  Hon.  the  Earl  of  Shaftesbury,  KG.,  will  take  the 
chair,  and  the  vice-chair  will  be  filled  by  Ê.  N.  Fowler^ 
Esq.,  M.P. 
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A  NOTICE  OF  RECENT  OBSERVATIONS  ON  AMŒB^ 
AND  MONADS  BY  RICHARD  GREEF  AND  L. 
OIENKOWSKI. 

bt  hsnbt  s.  pbiff,  kj>. 

In  Theee  Paets. — Part  III. 

VERY  Amœba  has  a  nacleas,  and  generally  bnt  one. 
This  has  no  regniar  position,  is  soft,  and  is  of  an  oval 
shape.  There  is — Ist,  a  capsule  or  transparent  mem- 
branons  envelope;  2od,  a  tongb  and  thick  second  coat, 
-apparentlj  snpplied  with  pores  (that  is  to  say,  tbe  snbstanoe 
is  broken  at  intervais  bj  radial  lines)  ;  3rd,  an  internai  plasm, 
stmctureless  and  homogeneons,  in  wbich  are  imbedded  a  few 
strongly  refracting  particles.  This  description  represents  the 
early  stage  of  tbe  nncleas.  At  a  later  period  tbe  plasm  becomes 
tnrbid,  and  in  a  short  time  there  appear  ronnd  granules.  Bj 
degrees  the  whole  interior  is  filled  with  them — ^larg^,  distinct 
particles  (ova)  are  then  seen  at  the  peripherj,  and  in  thèse  a 
«entrai  transparent  spot  soon  appears.  At  this  stage  the  cap- 
sule disappears,  and  the  matured  granules  or  ora  are  scattered 
through  the  parenchyme  of  the  body,  which  now  con tains  but 
few  of  the  original  food  and  other  éléments.  The  nucleus  is 
thus  broken  up  and  lost.  The  activity  of  the  animal  is  now 
greatly  diminished,  and  it  appears  to  ezist  chieSy  for  the  con- 
servation and  fnrther  development  of  the  new  brood.  The  nezt 
fltage  of  their  development  consists  in  the  growth  of  the  ova  or 
•cells,  which  con  tain  now  a  finely  molecular  plasm  with  a 
•central  clear  spot.  Soon  after  a  large  ronnd  vesicle  appears  by 
the  side  of  the  central  spot.  (This  is  the  first  so-called  con- 
tractile vesicle.)  The  young  Amœba,  as  its  protoplasm  increases 
aud  its  vesicle  enlarges,  begins  active  movement  ;  more  vesicles 
appear,  and  finally  a  nucleus  with  distinct  nucleolus  is  formed 
from  the  clear  central  mass  of  the  early  protoplasm. 

The  young  brood  has  not  been  seen  in  the  body  of  its  parent 
after  it  has  reached  the  ovum  condition.  The  ova  probably 
leave  the  parent  as  a  mass  of  protoplasm,  with  central  spot. 
The  créature  is  not,  therefore,  viviparons.  Wallich,  however, 
observed  in  the  Amœha  princeps — a  water  species — ^the  vivi- 
parons brood  escape  from  the  parent.  Carter  also  describes 
the  development  of  a  brood  from  the  nucleus  of  a  water 
Amœba  as  commenciug  with  partition  of  the  nuolear  substance, 
folio wed  by  regular  segmentation. 

Greef  describes  in  one  spécimen  of  Amœha  terricoîa  two 
«longated  dark  outlined  bodies  which  contained  in  their  interior 
thread-like  filaments.  One  of  thèse  bodies  protruded  partly 
from  the  body  of  the  parent.  He  surmises  them  to  be  équiva- 
lents of  the  maie  organ  of  Infusoria  (nuclear).  A  villous  mass 
Adhères  to  one  point  of  the  ezternal  surface  of  the  animal. 
Wallich  found  the  same  in  bis  water  species,  and  observed  that 
the  villi  or  hairs  are  not  stiff,  bnt  move  like  the  pseudopodia  of 
Rhizopods.  He  regards  them  as  préhensile  organs.  Carter 
noticed  the  same  appearance,  but  considers  it  inconstant,  and 
not  affording  any  ground  for  constituting  a  new  species  as 
Wallich  does  {A,  vUlosa  P).  Greef  found  the  position  of  this 
Tillous  appendage  to  be  not  always  at  the  same  end  of  the 
body,  but  attached  indifferently  to  any  f)art  of  the  body.  The 
▼illi  of  the  land  Amœba  are  not  so  eztended  as  those  of  the 
water  species,  but  stiff  and  short.  He  agrées  with  Carter  in 
not  considering  this  appendage  to  be  a  spécifie  character, — 
because  the  animais  which  possess  it  do  not  differ  in  other 
respecta  from  those  in  which  it  is  wanting.  He  has  watched 
it,  also,  detaching  itself  from  the  body,  and  thinks  it  to  be  a 
eecretion  from  the  ectosarc — not,  however,  to  be  vie  wed  in  the 
light  of  a  cuticular  formation — being  stiff,  and  adhering  as  a 
cap-like  appendage  to  the  ectosarc.  He  thinks  it  might  serve 
either  as  a  point  of  leverage  for  locomotion,  or  as  a  préhensile 
organ  to  assist  in  taking  np  food. 

The  other  species  require  but  brief  description,  and  may  be 
'qnickly  dismissed. 

Amœha  hrevipes — rare  ;  its  small  spherical  bo^J  ûWeà  with 


a  granular  substance  composed  of  darkly-glancing  particles. 
Itssarcode,  in  the  interior  of  which  are  vacuoles,  is  not  differen- 
tiated,  bat  it  projects  from  ils  surface  short,  stumpy,  trans- 
parent rays.  Its  movements  are  sluggish.  It  multipliear  hy 
cleaving  of  nncleus  and  body. 

Amœba  granifera — ^^  in.    Has  a  creeping  motion  like  that 
of  water  Amœbœ.     Its  sarcode  is  differentiated,  the  ectosarc 
being  soft  and  transparent,  the  endosarc  granular,  with  included 
nucleus  and  vesicle.     Probably  immature — the  young  form  of 
some  other  species. 

Amœha  gra4:iU8 — ^^  in.  Wormlike  in  aspect,  with  a  villous 
appendage  of  a  disk  shape  at  one  end  (sucker  P).  The  vOlî 
disposed  round  this  disk  eztend  or  oontract,  and  fiz  themsélvea 
on  the  glass  slides  (pseudopodia).  In  the  centre  of  the  disk-like 
appendage  is  a  vacuole.     It  has  a  nncleus  in  its  body. 

Besides  thèse  species  Dr.  Greef  found  an  Amœboid  animal 
for  which  he  proposes  the  name  Amphizonella,  and  considers 
that  it  shonld  constitnte  a  new  genus,  inasmuch  as,  besides 
other  peculiarities,  it  diffère  from  the  naked-bodied  Rhizopoda 
in  being  enveloped  in  a  thin  but  complète  membranous 
covering. 

The  first  species,   Amphizonella   vîolacea,    is  a   spherical 
animal  of  aboot^^in.  in  diameter  in  its  adult  state.     The 
membranous  investment  has  a  distinct  outer  and  inner  contour- 
line,  and  shows  reactions  when  heated  with  Acîd  Aoet.   and 
Ac.  Sulph.  dil.,  which  differ  from  those  ezhibited  by  the  inner 
sarcode.     Under  pressure  the  capsule  bursts,  and  through  the 
rift  a  différent  iuner  mass  streams  ont.     This  interior  mass  is 
deeply  coloured  with   a   dark  violet  pigment,  with  which  a 
yellow  pigment  is  intermized,  while  the  ezternal  capsule  la 
ciear  and  transparent.     On  account  of  the  dark  colonr  of  the 
pigment  little  else  of  the  contents  is  to  be  seen,  with  ezception  of 
a  large  nucleus  ôw^"**  ^^^  nnmerous  small  vescicles  (vacuoles) 
— the  nncleus  beiug  less  coloured.     The  violet  pigment  is  verj 
sensitive  to  reagents,  being  immediately  decomposed  by  acîds, 
alkalies,  iodine,  &o.    The  inner  sarcode,  heated  with  iodine, 
dîscolours,  becoming  first  yellow,  afterwards  brown  black,  wbilst 
the  substance  of  the  outer  capsule  retains  its  hyaline  appear- 
ance, but  tinges  slightly  yellow  after  a  time  (by  imbibition  of 
iodine).     When  the  inner  mass  has,  by  pressure,  been  squeezed 
ont  of  the  capsule,  and  rendered  colourless,  the  foreign  matter 
ingestod  can  be  seen  (chiefly  Diatomacesa  and  the  shells  of  small 
Arcell»  and  Eaglyphi).     The  large  nucleus  is  soft,  large,  and 
transparent.     It  consists  of  a  membrane  which  incloses  a  cavity 
fiUed  with  solid  granules.     The  development  of  thèse  granules 
is  probably  similar  to  that  of  those  of  the  nucleus  of  the  Amœba 
terricoîa  before  described.    The  young  Amphizonella  has  no  cap- 
sule. The  movement  of  the  animal  is  particularly  sluggish — ^its 
change  of  form  slow,  and  contraction  unenergetic,  consisting  in 
slight  undulations  and  indentations  of  the  outer  surface.     The 
outer  capsule  appears  not  contractile,  bnt  only  yidds  to  the 
movement  of  the  active  plasm  within.     From  this  inner  mass 
pseudopodia,  conical  or  fiuger-shaped,  are  thrust  forward  appa- 
rently  through  the  substance  of  the  capsule,  penetraiing  it,  as 
it  would  seem,  inasmuch  as  thèse  processes  bave  no  double 
outline,  so  that  the  capsule  is  not  pushed  ont  in  front  of  them. 
The  pseudopodia  can  be  seen  making  their  way  with  conical 
points  through  the  substance  of  the  capsule,  notwithstanding 
that  the  substance  of  the  capsule  powerfnlly  résista  the  de- 
structive agency  of  acids,  alkalies,  &o,    The  softness  of  its 
material  appears  in  this — that  it  is  so  easily  bored  through 
and  closes  up  again  when  the  pseudopodia  are   withdrawn. 
They  do  not  eztend  far,  but  sometimes  when  longer  than  usaal 
some  of  the  granular  sarcode  and  coloured  pigment  streams 
into  their  bases.     The  movement  of  thèse  arms  is  more  active 
than  that  of  the  rest  of  the  body. 

Dr.  Greef  once  observed  two  individnals  coalesce  by  their 
outer  capsules  touching,  and  the  substance  of  the  capsules 
being  fused  or  soldered  together,  bnt  the  inner  sarcode  of  each 
animal  remained  distinct  and  separate  ;  a  species  of  union  was 
however  effeoted  by  a  band  of  yellow  hyaline  substance,  forming 
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a  sort  of  bridge  or  commissare  between  the  two  masses  of  sar- 
code.  Greef  consîders  the  pbenomenon  described  as  coDJagation 
of  two  animais,  as  bas  been  seen  ia  other  Bhizopoda.  The 
hifitory  of  the  nnclear  évolution  indicates  a  process  of 
seznal  génération,  or  rather  a  production  of  brood  in  the 
interior  of  the  female  parent. 

Qreef  describes  three  species  of  Amphîzonella — First,  A,  vio- 
îacea,  already  described,  ^~|^  inch.  Second,  A,  digitata,  having 
a  distinct  double  outlined  capsule  and  endosarc,  with  coloured 
granules,  a  vacuole,  and  large  nnclens  with  distinct  nucleolns  ; 
movements  more  active  than  those  of  the  violacea  ;  pseudopodia 
small.  Third  species,  Amphîzonella  flava.  Capsules  firm, 
membrane  loosely  investing  the  endosarc,  and  foUowing  its 
movements  ;  it  is  verj  extensile,  so  that  it  spreads  over  the 
pseudopodia  as  it  spreads  ontwards,  nntil  quite  thin  and  colour- 
less,  whereas  it  is  ordinarily  of  a  yellow  tint.  It  bas  vacuoles, 
bat  no  nucleus  was  observed. 

Another  Bhizopod  is  mentioned  by  Greef,  which,  resembling 
in  form  and  colour  the  Arcella  vul^aris,  a  water  species,  is 
named  by  him  Arcella  arenaria.  It  is  found  in  sand  under 
messes,  liverworts,  &c.  It  measnres  -^^^  inch  in  size  ;  its  sur- 
face is  smooth,  not  marked  as  A,  vulgaris,  by  a  network  of 
regniar  lines  ;  its  colour  is  deep  brown,  inclining  to  yellow.  It 
possesses  numerous  pseudopodia,  prqjecting  everywhere  from 
its  surface  ;  thèse  are  lobed,  or  digitate  with  pointed  eztremities. 
The  movement  of  the  sarcode  is  very  active. 

Mnch  as  I  bave  shortened  Dr.  Greef 's  account  of  thèse  new 
gênera  and  species,  I  y  et  fear  that  I  hâve  ezhansted  the  patience 
of  my  hearers.  I  reserve,  therefore,  for  another  occasion  a 
notice  of  Gienkowski's  observations  on  Monade.  Tbe  only 
point  to  which  I  now,  in  conclusion,  would  direct  your  attention 
is  this — that  the  typical  Amœba,  and  also  ail  Amœboid  forma 
of  the  Protozoa,  stand  at  a  considerably  higher  point  in  the 
scale  than  tbe  olass  Monera  of  Haeckel.  This  accurato  observer 
and  lucid  writer  restricts  bis  définition  of  Monera  to  créatures 
which  consist  eolely  of  naked  protoplasm,  without  vacuole  or 
nucleus,  and  are  entirely  destitute  of  any  organization  what- 
ever,  no  différence  of  internai  and  ezternal  molecular  constitu- 
tion being  perceptible  ;  whereas  our  land  and  water  Amœbie 
bave  distinct  generative  organs,  and  their  mode  of  reproduction 
closely  approaches  that  of  the  Infasoria.  In  particular,  the 
differentiation  of  the  substance  of  the  nucleus  and  development 
of  ova,  possibly  even  of  sperm,  as  well  as  germ  cléments, 
reminds  ns  of  Balbiani's  account  of  the  sezual  organs  of 
Infnsoria. 

The  morphological  nnit  known  as  a  cell,  with  or  without 
membrane,  can  no  longer  be  regarded  as  the  primary  or 
simplest  form  of  living  matter,  and  ail  unicellular  organisme 
may  be  said  to  bave  already  reached  a  definite  standard  of 
organization.  Amœbœ,  Arcellce,  &c.  présent  a  recognizable 
type,  which  apparently  prevails  thronghout  a  large  séries  of 
the  lowest  Protozoa,  and  from  which,  as  a  point  of  departure, 
we  oan  trace  progressive  évolution.  But  in  the  group  Monera 
we  arrive  at  organic  matter  which  may  be  either  vegetable  or 
animal,  for  no  bonndary  line  can  be  drawn  where  there  is 
nothing  to  mark  tbe  limit.  A  définition  founded  on  usa  al 
criteria  of  structural  adaptation  or  characteristic  function  is  no 
longer  possible.  Physiologically,  indeed,  we  may  perhaps 
assign  the  ingestion  of  foreign  bodies,  and  particularly  the 
digestion  of  animal  matter,  as  an  indication  of  animal  function; 
and  further,  the  diffneed  contraotility  of  living  animal  plasm 
xnight  be  considered  distinctive  if  we  oould  attach  to  it  the 
faculty  of  spontaneity.  But  it  may  fairly  be  doubted  whether 
the  assimilation  of  food  or  the  exercise  of  motility  is  in  any 
sensé  more  spontaneous  in  a  monad  than  in  a  particle  of 
▼egetable  plasm.  For  my  own  part,  I  rejeot  ail  belief  in  the 
spontaneity  of  action  as  related  to  consciousiiess  and  will  in  ail 
animais  destitute  of  cérébral  ganglia.  For  tbe  will  of  tbe 
créature  I  substitute  that  of  the  Creator,  manifested  by  the 
csonditions  and  laws  of  création,  by  virtue  of  which  animal  life 
exists;  thus  I  place  tbe  source  of  ail  actions  of  the  lower 


animais  in  that  organic  neoessity  which  is  not  of  the  animal's 
choice.  Irrespective  of  volUional  movement,  there  can  be  no 
dispute  as  to  contraction  of  protoplasm  under  the  influence  of 
ezternal  irritants  ;  the  retraction  of  pseudopodia  when  coming 
Buddenly  in  contact  with  foreign  particles  may,  however,  be 
motility  without  sensation  or  conscious  perception.  I  compare 
it  with  what  is  called  rofiez  action,  in  animais  where  this  is 
distinctly  referrible  to  nerve  organization  of  a  pecnliar  kind  ;. 
but  ail  that  we  know  of  terminal  nerve-matter  leads  to  the 
inference  that  it  is  aformless,  soft,  albuminous  plasm,  possessing 
a  pecnliar  molecular  constitution.  The  formed  ganglion  or 
nerve  is  not  sensitive  or  motory  in  property  merely  becanse  it 
is  thus  organized,  but  becanse  its  oontained  sofler  substance 
bas  an  endowment  associated  with  its  ultimate  constitution 
rather  than  that  which  we  call  structural  differentiation  into 
"  organs." 

The  vital  action  or  vital  force  of  living  organic  matter,, 
whether  animal  or  vegetable,  when  reduced  to  its  most 
elementary  form,  may  be  summed  up  in  the  words — ^self- 
prcservation,  growth,  reproduction.  Assimilation  of  matter 
and  reproduction  are  equally  the  phenomena  of  vegetable  and 
animal  life,  and  morphologically  the  modes  of  reproduction  are 
ezactly  paralleled  in  both  cases.  The  process  of  fissure,  of 
encystation,  of  development  of  zoospores,  &c.,  are  eseentially 
the  same  in  cryptogamous  plants  and  in  cryptogamons  animais, 
and  there  is  no  à  prioH  ground  for  ezpecting  différences  of 
organic  instrumentation  where  there  is  no  différence  of 
function. 

To  return  from  this  digression.  My  original  intention  in 
this  paper  was  to  place  before  you  the  widely  varying  life- 
historiés  of  the  Monod  and  the  Amœba,  and  for  this  purpose 
to  bave  given,  in  addition  to  the  foregoing  account  of  now 
Amœbœ  forme,  an  abstract  of  Gienkowski's  careful  observations^ 
of  certain  Monadinœ.  I  hope  to  supply  what  is  now  omitted,. 
and  to  discuss  some  questions  of  great  interest  in  connection 
with  thèse  lowest  fonns  of  organic  life — their  possible  origin 
and  conditions  of  existence.  But  I  must  hère  content  myself 
with  repeating  the  opinion  before  ezpressed,  that  Amœboid 
phenomena  are  too  universal  to  be  considered  distingnishing 
characters  of  any  one  species  of  animal.  Car  knowledge  of 
Amœboid  life  is  no  longer  confined  to  a  particnlar  séries  of 
individuals,  nor  indeed  to  tbe  province  of  Protozoic  animais 
alone.  And  our  conception  of  matter  in  the  Amœboid  phase 
is  that  of  a  spécial  molecular  constitution  of  organic  plasm, 
always  associated  with  a  limited  spécifie  functional  aotivity.  If, 
therefore,  the  word  Amœba  be  retained  as  the  distinctive 
appellation  of  the  créatures  orîginally  thus  samed,  it  should' 
not  be  incautiously  given  to  animais  or  animal  protoplasm 
mnch  lower  in  physiological  rank  and  structural  organization. 
Finally,  I  would  claim  for  the  typical  Amœba  the  full  admis- 
sion of  its  title  to  a  stmctnrally  differentiated  organism. — 
Proceedinga  of  ilie  Bristol  Naturalieta*  Society,  vol.  iv.  part  2. 


The  Axial  Bkeleton  of  Tailed  Batraohiaiifl. — Ât  tho  meetio?  of 
the  Zoologioal  Society,  on  Thnrsday,  Apxil  28th,  Mr.  St.  George  Mivart 
read  a  paper  "On  the  Axial  Skeleton  of  tbe  Tailed  Batraohians.'* 
He  briefly  stated  his  views  as  to  the  composition  of  the  skeleton  in 
thèse  créatures,  to  the  effect  that  the  axial  skeleton  oonsiated,  in  its 
most  developed  condition,  of  threo  parts — ascending  (or  epaxial)' 
parts,  latéral  (or  paraxial)  parts,  and  iuferior  (or  hsrpaxial)  parts. 
That  the  latter  were  related  to  the  innor  diTisions  of  the  ventral 
lamine  of  the  embryo,  and  eSther  J^laoed  above  the  alimentary  canal 
or  within  tbe  plenro-peritoneal  cavity,  or  eUe  eerially  homologcns^ 
with  parts  eo  placed.  He  also  stated  his  conTiction,  that  the  bran- 
chial arches  were  not  oostal,  or  paraxial,  in  nature,  but  were  rather 
hypaxîal  ;  that  the  hyoidesn  and  mandibnlar  arches,  the  palato-qnadrato 
and  trabeonliB  oranii  ail  belonged  to  the  same  oategory,  and  that, 
therefore,  thèse  also  did  not  answer  in  nature  to  ribs.  Aa  to  the  sub^ 
oandal  arohes  of  fishes,  Mr.  Mivart  considered  that  nature  varied  in 
différent  species;  but  that,  as  a  gênerai  raie,  the  skeletal  differen- 
tiation, was  less  complète  in  this  class,  and  that  they  scemed  oftcn  ta 
correspond  rather  to  both  paraxial  and  hypaxial  parts,  and  to  bo,. 
therefore,  parhypaxial  in  nature. 
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FIBmO  UNDEB  WATEB  FBOM  BHIPS  OF  WAB 

SO  U  TO  PZVII&ATI  THE  SUIB  OT  A  HO«IILX  TUSU  BILOW 
IHB  BOTTOH  STRAKB  Of  ABJÏOUR-PLA.TD(a  BT  HXAKS  Of  A 
8B0T  OR  SEBLL. 


ei  cAFTAur   OLIVER  HiLDAHE  sto^Bs,  (late)  BOIAL  BXOIBBBSS, 
F^A.S,  IMS.,  PJl.S.,  AS.H. 

■HE  plan  représenta  a  chamber  whioh  û  formed  îd  thé 
Teuel  bf  meane  of  two  traniTSTse  water-tight  bnlk- 
beade.  ThU  compartment  oommnnioates  witb  ûie 
dectc  neit  above  the  water-line  hy  a  water-ttght 

faatuhwaf,  fonning  a  rectangnlar  tube,  so  tbat  ereo  abonld  tbe 

-compartment  become  BMideutallj  filled  with  water  the  Bafety 

of  the  Teaael  woald  not  be  therebjr  eadangered.     A  heary  gaa 

ia  placed  on  a  circnkr  racer  with  a  pivot  in  the  centre  of  the 

«ompartment.     At  each  end  of  the  latter,  and  in  the  aide  of 

liie    vesBel    beZotc    the 

iiottom     edgfl     of     the        . .... .  .  . 

armoar-platiDg,  a  ronad 

liole  2  fï.  in  diamet«r  is 

toTmed.  Thèse  bolea  are 

closed  bjr   a  apeciei    of 

slide-TaUe,  whioh  worke 

Terticallj  ao  aa  to  open 

OT  close  the  ronnd  haies 

at  pleuQre.     The  alide 

worka  in  a  nater-tight 

box.     A  mofable  îtod 

«over,  A  B,  ie  attaohed 

bj  boite  and  note  to  the 

toner  side  of  the  valve- 
box.  This  coveT(or  latber 

frame)   haa   alao  a  hole 

in  it  2  Si.  in  diameter, 

nbich  ia  cloaed  bj  atfaiii 

diaphragm  of  copper  or 

brHBB.     This  frame  can 

Le  remored  at  pleaaare 

und  replaeed  by  a  solid 

cof  er  of  the  aame  Hoper- 

licial  content. 

When  the   vesael  ia 

at  aea,  tbe  alide    and 

diaphragm  are  arranged 

jiB  in  fig.  Ho.  l.     When 

ît  ia  înte&ded  to  attack, 

the  leaed  ia  mn  Qp  aa 

«loae  ea  posaible  to  the 

«oemy,   and    the    alide 

raiaed  aa  in  fig.  No.  2. 

Tbe  gnn  ia   then  flred 

tbrongh  the  diaphragm 

<wbioh,    ia    of    conne, 

deatroyed),  and  the  alide 

-eimultaneouBlj'  allowed 

to  fait  u  in  fig.  No.  3,  ao  u  to  keep  ont  the  water.     Thia  can 

lie  done  by  eleotricity  from  tbe  deck  abofe.     Any  water  that 

might  effect  an  entrance  ooald  be  easily  remOTed  by  a  cen- 

trifngal  pDmp.    la  order  to  fire  agaîn,  the  ooTer  A  B  mnat  be 

remored  and  replaoed  by  anotber  eover  or  frame  with  a  new 

djaphragm. 

Asanming  that  the  gnn  employed  ia  10  ft.  in  langth,  and  that 

tbe  beam  of  the  reeael  ia  50  ft„  then  the  mnzzle  of  the  gnn 

«ill,  when  ready  to  be  fired,  be  abont  20  ft.  from  tbe  dta- 

{ihragm.     Tbe  amoke  can  very  eaaily  ba  Temored  by  fana  and 

ventilatora,  or  gon-ootton  may  be  employed  inatûd  of  gnn- 

powder. 

It  will  be  obaerred  that  there  nonld  be  no  more  Teaiatauae 

io  the  paaaage  of  the  ahot  throngh  the  bore  of  the  gnn,  ïn  the 

plan  propoeed,  tban  where   a   ahot  îs   fired  nnder  ordinary 

circnmata&oea. 


It  ia  thougbt  that  flai-headed  ebot  wonld  be  fonnd  préfér- 
able to  any  othera;  probably  the  long  Whitirorth  eteel  boit, 
actinç  ai  a  ihell,  wonld  prove  the  beat  projectile. 


REVIEWS   OF   BOOKS. 

The  Maritime  Canal  of  Suez,  and  Comparison  of  il*  ProioMe 
Beeuitâ  uiitii  thaae  of  a  Bkip  Canal  aerou  Darien.  By  J.  B. 
NouRSE,  U.S.N.    Washington  :  Philip  &  Solomona.     1870. 

THE  enormons  and  apparently  insaperable  difficnltiea  to  be 
overcome  ia  tha  constmotion   of  a  ahip  canal   acrosa  the 
American  iathmna  hare  hitherto  caaaed  the  project  ta  be  looked 
on  by  ail,  eicept  a  few  aangnine  apirita,  aa  ntterly  imprac- 
ticable,   nnleae,  indeed, 

_, kiod  Natnre  ahoold  in- 

tervene,andbyafTiendly 
earthqnakeprodace  aach 
a  aabsidenoe  of  the  land 
as  to  bring  tbe  work 
witbin  the  acope  of 
bnman  appliance.  Tho 
eacceaafal  oompletion  of 
the  Snez  Canal  lias, 
howev er,  diapeUed  mach 
of  this  feeliog,  and 
broQght  over  many  of 
the  nnbelieTers  to  admit 
the  practicalnlity  of  what 
ia  in  many  reepecta  tbe 
moat  important  problem 
of  the  preaent  day.  It 
ia  at  the  aame  time 
évident  that  the  ob- 
atacles  in  the  latter 
case  are  immeosorably 
greaterthan  thaae  wbich 
in  the  former  baye  been 
aurmoonted  by  tbe 
genins  and  perseveraiice 
of  U.  Leaaepa.  Oiring 
to  tbia  hopefai  changs 
in  public  opinion,  the 
American  GoTernment 
bas  recently  ordered  a 
new  Bnrrey  of  tbe  Iath- 
mna, with  the  view  of 
diaoovering,  if  possible, 
a  roate  eoaier  than  any 
of  tboae  yet  propoaed, 
and  of  nitimately  carry- 
ing  into  execation  tbe 
selected  plan. 

Aa  in  other  great  euii^iieeriDg  works,  a  corapany  will  pro- 
bably be  formed  to  nndertake  thia,  and  will,  donbtieaa,  bave 
littlc  difficnlty  in  obtaining  tbe  reqniaite  fonda,  as,  happily  fnr 
hnman  progresa,  the  large  olasa  of  aangnine  specolators — be- 
lievers  in  glowing  prospectosea  and  in  promiBea  of  wonderful 
peroentagee — ahows  no  aymptom  of  dying  ont.  Few  of  os 
conaider  how  mnch  we  owe  to  thia  claaa.  Bat  for  them,  tha 
Atlantic  Telegraph  and  the  Snei  Canal  wonld  atiU  be  mera 
apeoalative  projects,  not  accomplished  faeta.  We  ahoaM, 
parhapa,  hâve,  even  now,  no  epeedier  meana  of  eommoai- 
cation  with  distant  parts  of  tbe  world,  Anitralia,  or  Indis, 
or  America,  than  by  bIow  and  nncertain  aailing-ahipa,  and 
shoold  be  satiafied  with  letters  many  montha  ald,  instead  of 
tbe  news  now  flashed  iastantaneonsly  aoroas  océans  and  con- 
tinents. Aa  it  is  oharacteriatio  of  the  apeoolator  to  go  on 
specalating,  nndeterred  by  faiinrea,  while  ho  haa  moaey  to  Icae, 
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ht  an  hope  th&t  be  nill  lou  it  onl;  io  honeit  projecta  tbat 
will  be  oonanciva  to  tha  gênerai  good.  Tha  inflaence  which 
the  Darien  Canal  woold  piercise  on  commerce  &Qd  cÎTilization 
Î8  ÎDcalenlable.  Oar  reader»  are  aware  that  a  raîlwaj,  one  of 
tbe  moal  peconiarily  Baccessful  in  erirtence,  bas  been  for  «everal 
jean  in  opération  acrosa  the  iathmoi,  So  far  aa  paateogera 
are  concemed  it  fally  aDiwers  îts  porpoie;  bat  aa  regarda 
merchandîae,  it  can  be  availed  of  onlj  for  small  and  very 
Taluable  articles,  and  ia  qnite  naeleaa  for  gênerai  cargoea,  wbicb 
conld  not  bear  the  eiceasiTcly  high  traffio  chargea,  and  the 
Costa  of  rspeated  transhipment,  auppoeiog  for  a  moment 
tbe  poaaibility  of  the  railiray  beiog  able  to  proride  adéquat» 


meana  of  oonveying  tbe  gooda.  Tbe  Hondnraa  railway  «croas 
the  isthmns,  no<r  in  conrsa  of  conatmction,  will  probably  enable 
a  aoraewbat  beavier  and  cheaper  clais  of  goods  to  be  trana* 
mitted,  bot  the  great  bolk  of  the  merchandiae  ninally  oarried 
by  aea  mnat  oontinoe  to  be  conreyed  by  the  présent  tediont 
route  nntil  tbe  Atlantic  and  Faci&o  Oceani  again  hold  oomnin- 
nieation  witb  eacb  otber  tbroagh  tbe  iathmoa,  aa  tbey  onc* 
did,  at  B  remote  period,  long  before  man  had  appeared  on  tbe 
acene.  Tbis  canal,  if  ever  cumpleted,  will  certainly  pradncein 
the  carrying  trode  of  tbe  world,  ohangea  too  profoand  and 
eit«o>ire  to  be  eaaity  foreeeen  ;  and  in  tbaae  changea  no  nation 
hae  a  deeper  intereit  tban  England.     No  bett«r  illnitration  of 
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the  force  of  oar  remark  s  on  this  important  subject  can  be  had 
than  tbat  wbich  is  afforded  in  tbe  lacidly-written  and  amply- 
illustrated  work  whose  title  is  abovc  given. 


The  Booh  of  Nature  and  the  Book  of  Man,  By  Ciiables  O. 
Grooh  Napie&i  F.G.S.  London:  Jobn  Camden  Hotten. 
1870. 

IN  ibis  very  remarkable  work — indecd,  one  of  tbe  most 
wonderfal  essays  on  tbe  snbject  wbicb  bave  ever  been 
publisbed — "  man  is  accepted  as  tbe  type  of  création — tbe 
microcosm — tbe  grcat  pirot  on  wbicb  ail  tbe  lower  forms  of 
life  turn."  It  is  truly  a  work  wbicb  tbe  ordinary  reviewor  is 
incompétent  to  deal  witH  adequately,  for  besides  its  many 
originalities  of  diction,  it  is  tbe  expression  of  some  of  tbe  most 
compicx  and  least  nnderstood  opérations  of  tbe  bnman  mind. 
Mr.  Napier  is  not  a  man  wbo,  like  most  of  onr  mère  fÎMt-col- 
lectors  in  science,  is  content  witb  simple  narrative.  He  is  notbing 
if  not  subjective,  and  wben  tbo  commonpiaces  of  Natnral 
Science  bave  passed  tbrougb  tbe  crucible  of  bis  mind,  tbey 
acquire  a  brilliancy  quite  sui  generie,  and  become  nnappreciable 
by  tbe  common  berd  of  readers,  wbo  are  incapable  of  vast  and 
untrammelled  motapbysical  conception:;.  It  is  perbaps  fortanate 
for  ourselves  under  tbeso  circnmstances  tbat  tbo  volume  before 
us  is  prefaced  by  Lord  Brongbam,  wbo  tells  us  tbat  "tbo 
autbor  bas  strode  tbe  gulf  between  pbysics  and  metapbysios, 
mind  and  matter,  instinct  and  reasoo,  God  and  man.*'  And 
can  we  add  anytbing  to  so  limitless  a  programme.  Ind«ed,  we 
are  at  times  reminded  by  Mr.  Napier  of  tbat  patriotic  American 
wbo  beld  tbat  tbe  "  States  "  were  "  bounded  on  tlie  east  hy  tbe 
rising  sun  and  on  tbe  west  by  tbe  day  of  jndgtnent."  Bat 
after  ail  tbis  is  only  metapbor,  and  Mr.  Napier  bas  serionaly 
done  ail  tbat  onr  great  Lord  Cbancellor,  wittiotit  ikte  faintest 
irony,  bas  affirmed  !  Wo  cannot  deal  critioally  witib  tbis  sin* 
gnlar  work  ;  but  we  may  bope  to  induct  onr  rendors  into  a  few 
of  its  mysteries  by  quoting  some  of  tbe  passages  wbich  atrike 
us  as  among  tbose  more  imm«diately  deserving  attontioD* 
Hère,  for  example,  is  tbe  aixtbor*8  broad  and  pbilosopbic  mode 
of  regarding  tbe  animal  kingdom  as  a  wbole  : — 

"  When  we  compare  tbe  âges  of  mon'a  bistory  witb  tbe  différent 
olasses  of  animais,  we  soe  tbat  the  saine  anaJogy  in  great  détail  per> 
vades  them  both.  Tbas  in  tbe  lowost  Infasorla  we  seo  a  type  of  the 
world  in  the  daya  of  Adam  after  bis  fall  ;  wbile  tbe  Polyp  olass  is  an 
iUaatration  of  the  génération  f  rOtti  Adam  to  Noah,  çradoolly  progr^ss- 
ing.  A  great  step  was  made  by  tiM  traSders  of  Babel,  wbo,  like  the 
Echinodermata,  first  be^an  to  be  coveted  with  a  sbell  or  bouse.  The 
period  of  the  Entozoa  was  a  progressive  stage,  b«t  smallcr  and  insig- 
nificant,  and  well  illastrates  the  divided  minute  nationalities  into 
whioh  men  were  separatod  ;  while  the  Botatoria,  a  oontieothig  link 
with  far  higher  classes,  typify  the  approach  to  civiltzcd  lîfe  on  w^ich 
nations  entered  as  they  commeneed  a  period  of  profitable  activity. 
Nations  had  now  begun  to  whirl  on  the  wheels  of  separate  existence 
towards  tbat  great  goal,  the  development  of  man.  The  Kinged- 
worms  aretypicalof  the  degradodlife  of  thèse  early  nations  ;  but  some 
rose  high  in  their  olass,  so  as  to  become  représentatives  of  the  more 
elevated  of  mankind  in  a  dark  âge.  The  Inseot  order,  in  wbich  most 
of  the  créatures  are  very  small,  yet  very  ingénions,  reminds  ns  of  the 
ago  of  small  tribes,  but  great  inventions  ;  while  the  Crustacea,  inha- 
biting  the  water,  soggost  the  life  of  the  earliest  mariners.  The  Mol- 
Insoa  are  comparatively  helpless,  and  bave  few  inflnential  membera 
capable  of  acoomplishing  great  deeds.  They  typify  woak,  flabby 
nations." 

On  tbe  subject  of  tbe  cultivation  of  bulbs  tbe  autbor  is 
cqnally  original  : — 

"  The  Dutsh  bave  been  famons  cultivators  of  bulboas  roots,  maînly 
to  make  money,  bat  perbaps  partly  from  a  love  of  inultum  in  parvo, 
or  ooncontrated  force  in  a  little  spaoe.  The  growth  of  a  bulb  is  like 
that  of  the  Butoh,  alwaya  expansive.  In  youth,  in  height  1  in  after 
life,  in  girtb  ;  both  individnally  and  nationally.  They  find  in  tbose 
flowera  whose  growth  is  so  regular,  so  certain,  and  so  little  dépendent 
on  changes  of  température,  a  solaoe  which  contraats  favourably  with 
what  otherwise  might  be  gloomy  in  landsoapo  gardening.  The  bulb, 
by  its  mode  of  growth,  illustrâtes  Tentonio  progressive  oiviUzation. 
The  Dntch  division  of  the  Teutons  put  their  feet  forward  slowly,  but 
Bcaroely  ever  baok,  rotaining  tenaciously  what  thoy  bave  onceseized.*' 


Bat  it  is  on  arriving  at  tbe  Protozoa  tbat  Mr.  Napier's  genina 
culminâtes  in  establisbing  tbe  foUowing  really  astounding 
analogies  : — 

*'  Sponges  (Halci/onina,  Hœven)  are  bighly  important  in  commerce. 
Their  very  softness  and  flexibîlity  give  them  a  préférence  over  their 
more  stony  kindred  the  oorals  ;  yet  the  stony  onea,  tbongb  brittle,  are 
alone  suitable  as  fonndations.  The  aponge  is  a  type  of  what  is  soft, 
absorbent,  and  impressible  ;  of  the  kind  of  mind  and  brain  that  can 
apparently  take  in  a  great  deal,  but  cannot  retain  ;  soon  beooming 
dry,  and  liable,  by  pressure,  to  be  turned  into  any  shape  or  form. 
Thèse  men  bave  their  use.  They  are  commonly  inolined  to  spread 
over  a  considérable  surface,  yet  bave  little  solidity  unleas,  like  tbe 
frozen  aponge,  they  are  under  powerful  influences  ;  they  then  attain  a 
gravi ty  not  their  own.  But  only  lay  hold  of  them  with  a  warm  band, 
and  they  soften  helplessly  in  your  graap,  absorbing  your  intemperaté 
beat  at  the  same  time.  The  aponge  absorba  muoh  liqaid  ;  bence  it  ia 
nsed  to  take  up  what  cannot  be  got  at  in  any  other  way.  Thus  tbe 
expreaaion  *  aponging^boiise  '  ia  nsed  to  imply  the  bouae  of  temporary 
détention,  in  whioh  batliffa  deposit  debtors,  who,  by  yielding  to  the 
dcmaud  made  upon  them  may  escape  from  the  présent  pressure.*' 

In  conclusion,  we  may  ob0erve  Hbat  tbe  cuts  and  pboto* 
grapbs  intercalatcd  witb  tbe  text  are  many  of  tbem  excellent, 
aud  we  beg  to  refer  our  readers  to  tbe  figure  of  tbe  gorilla  on 
pftge  407  as  a  sample  of  tbe  illvetrattons  in  Mr.  Groom  Napier'» 
volume. 
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j  widening,  and  dredging,  wiU  not  exceed  ^1,500,000. 
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CORRESPONDENCE. 
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It  18  diitinotlj  to  bê  borne  in  mind  tbai  w«  do  not,  bj  inserting  leiten,  oonTej 
any  opinion  faTonrable  to  their  contenta.  We  open  our  colomna  to  all^  withont 
leanîng  to  anj;  and  thus  inpply  a  channel  for  the  publication  of  opinions  of 
ail  ibadea. 

Ko  notice  whateTor  will  be  taken  of  anonymons  oommonieations. 

We  cannot  nndertake  to  return  rejeeted  communications. 


The  Contbovbbst  rbspbctino  the  Action  or  Metallio  Sodium 
ON  Aoetic  Ethbr. — From  Pbofessob  J.  A,  Wankltn. 

SiB, — The  list  of  cbemiata  who  find  that  the  alkoli-metala  do  not 
disengage  hydrogen  when  they  act  upon  acetic  etber  now  includes 
Lôwig  and  Weidmann,  whose  experiments  were  pnblished  in  the  year 
1840  ;  myself,  who  pnblished  résulta  in  1868,  and  reiterated  thom  in 
1870  ;  and  Ladenbnrg,  whose  work  on  the  sabjeot  hos  jost  appeared 
in  the  jonrnal  of  the  Chemical  Society  of  Berlin,  date  1870. 

The  chemiats  who  hâve  fonnd  the  contrary  are — ^Genther,  and  hia 
pnpil  Greiner,  whose  conjoint  work  beara  the  date  1864  ;  and  Frank- 
land  and  Duppa,  whoae  conjoint  work  waa  published  in  the Philosophical 
TraTisactions  in  1866,  and  who  hâve  again,  in  Febrnary,  1870,  reiterated 
thcir  statement  before  a  meeting  of  tbe  Boyal  Society,  and  published  it 
in  the  Froceedings  of  that  learned  body. 

Qaestiona  in  acience  are  not  deoided  either  by  connting  banda  or  by 
weight  of  anthority,  bat  by  qnito  différent  methods  ;  and  thongh  the 
nnmber  of  chemista  who  hâve  affirmed  tho  évolution  of  hydrogen 
eqnala  those  who  hâve  denied  it,  and  despite  of  the  great  weight  of 
the  anthority  that  haa  most  peraistently  asserted  the  évolution  of 
hydrogen,  the  qneation  ia  now  decided — henceforth  our  text-booka  of 
chomistry  will  teaoh  that  there  ia  no  evolntion  of  hydrogen  when 
alkali-metala  act  on  aoetic  ether. 

Happily,  the  long  controveray  just  conclnded  ia  without  many 
parallols  in  the  history  of  chemistry,  or  indeed  of  acience  generally. 
Oonflicts  of  chemioal  theory  there  bave  been — the  antiphlogistic  theory 
fonght  the  theory  of  phlogiston  ;  the  theory  of  compound  radiala 
fought  the  theory  of  aubatitution  ;  there  waa  the  controveray  re- 
apecting  the  atomic  weight  of  oxygen,  whether  it  be  eight  or  aixteen  ; 
and  many  other  qaeationa  of  theory  havo  for  a  timo  divided  the  ohe- 
mical  world.  Errora  of  observation  or  of  experiment  hâve  likewiae 
been  made,  and  corrected  by  thoae  that  made  them  or  by  later  ob- 
servera. But  it  ia,  happily,  a  thing  quite  nnprecedonted  in  the  hiatory 
of  our  science,  for  a  chemiat  who  haa  made  an  error  to  poraist  in  it 
after  it  haa  been  corrected  and  the  souroes  of  error  explained.  In 
order  that  chemista  may  form  an  adéquate  notion  of  the  oxtraordinary 
<sharacter  of  Dr.  Frankland'a  récent  reply  to  me,  I  will  quote  from  my 
papor  (date  March,  1869,  Phil.  Mag.,  vol.  xxxvii.  p.  179)  : — 

"Owing  to  the  occurrence  of  thia  réaction  at  100°  C."  ({.  e.,  tho 
reaction  by  which  aloohol  and  acétate  of  ethylene-aodinm  are  produoed 
from  ethylate  of  aodium  and  acetic  ether),  *'  the  attempta  made  by 
varions  chemiata  to  render  acetic  ether  free  from  any  alcohol  with 
which  it  might  be  oontaminated  by  diatilling  it  off  aodium,  hâve  had 
the  reverse  resuit  ;  and,  continually  producing  alcohol,  bave  rendered 
tho  other  more  impure.  By  tho  action  of  sodium  on  acetic  other  there 
ia  produced  sodium-triacetyle  and  hydrated  oxide  of  ethylene-sodium, 
which  latter  attaoka  excesa  of  aoetic  ether  slowly  at  water-bath  tem- 
I>eraturea.  A  aample  of  acetic  ether,  which,  from  the  mode  of  ita  pré- 
paration, mnat  hâve  been  originally  almoat,  if  not  quite,  free  from 
alcohol,  became,  after  aeveral  distillationa  off  a  amall  quantity  of 
mctallic  aodium,  charged  with  alcohol  to  the  extcnt  of  15  per  cent. 
Thia  circumatance,  which  really  no  one  can  be  blamed  for  not  cxpecting 
and  providing  againat,  haa  probably  led  Qenther,  Frankland,  and 
Dappa  aatray." 

What,  howcver,  shall  we  think  when  aftorwarda  Dr.  Frankland  goes 
before  the  Boyal  Society  and  describes  the  résulta  givon  by  acetic 
«ther  which  had  been  digested  with  and  distiUod  off  sodium-amalgam 
as  résulta  given  by  alcohol-free  acetic  ether  P 

The  controveray  bas  been  remarkable  in  many  waya.  It  ia  notori- 
ona  (and  I  think  I  need  not  particularly  allude  to  éventa  which  are,  I 
believe,  not  nnknojvn  to  many  chemista,  at  any  rate  in  thls  country) 
that  other  weapona  beaides  thoae  that  are  legitimate  weapona  in  con- 
troversy  hâve  been  employed  against  me.  For  example,  in  1868, 
•daring  the  course  of  the  water-controversy  and  the  earlier  stages  of 
the  ether-oontroversy,  I  received  a  message  from  a  Fellow  of  the 
Boyal  Society,  high  in  office  and  in  influence,  that  '*  if  I  had  treated 
Frankland  better,  I  ahould  bave  been  elected  a  FeUow  of  the  Society 
as  a  matter  of  course." 

Thia  mefeaage  ia  an  epitome  of  the  aotnal  relation  of  our  Boyal 
Society  to  those  who  are  indepondently  and  fearlessly  aeeking  the 
tmth. 

Chemistry  will  be  extinct  among  ns  when  chemista  cease  to  be  ready 
to  undorgo  persécution  for  the  advancement  of  the  science  ;  but 
chemistry  cannot  flonrish,  and  does  not  flonriah,  in  England,  where,  aa 
at  the  présent  time,  the  maintaining  of  chemical  truth  is  the  abandon- 
ment  of  a  chemiat' a  career.  I  am,  Sir,  yours,  Ac, 

London,  April,  J.  A.  Wanklyn. 


On  Vblocipedesteianism. 

SiB, — It  would  be  Hampdeniam  to  deny  that  différent  people  require 
différent  quantitiea  of  bodily  exerciae,  apecially  when  auch  a  tmi^m  ia 
stated  by  a  médical  man;  nor  would  it  become  me  to  critioise  Mr. 
Barkaa*B  very  elaborate  expoaitxon  of  the  muscles  called  into  play  by 
bioyclism — it  ia  a  ahorter  word  than  velocipedestrianism.  I  do  not, 
however,  think  it  probable  that  the  bioyding  public  will  trouble 
médical  adviaera  to  any  great  extent  before  entoring  upon  a  favourite 
amuBoment,  whether  that  be  bicycling,  akating,  hunting,  aliding,  or 
racketa.  We  are  unwise  ;  a  médical  adviser  shonld  be  at  the  door  of 
oach  English  home,  and  be  ready  to  couvert  out-goers  into  in-goers, 
or  vice  vei>%  acoording  to  the  state  of  their  "respiratory  and  circulatory 
Systems." 

But  will  you  allow  me  to  hesitate  before  putting  much  confidence  in 
Mr.  Barkas's  knowledge  of  the  action  and  use  of  mechanical  apparatnsP 
This,  aa  well  aa  hia  expérience,  mnst  be  small,  since  he  confidently 
assumes  that  bicycles  '*  are  not  of  the  slightest  advantage  for  making 
long  joumeys.' '  Will  he  kindly  define  what  he  means  by  long  journeys  ? 
AU  practised  bicyclists,  not  amatcurSy  hold  a  very  différent  opinion  ; 
and  does  not  Mr.  Barkas  contradict  himself  strangely  when  he  saya  that 
"the  feeling  of  want  of  power  gradually  didappeara  as  the  rider  becomea 
more  and  more  proficient  in  tho  exerciae  "  P  Any  one  who  bas  studicd 
the  mère  éléments  of  mechanios,  and  has  thought  over  the  processes  of 
walking  and  bicycling,  will  easily  understand  how  a  man  can  pasa 
over  a  givon  distance  in  much  lésa  time  and  with  much  leaa  fatigue, 
by  meana  of  the  bicycle,  than  if  he  were  walking;  unleaa,  indeed, 
the  ground  choaen  is  unfairly  uphill.  I  will  not  encroach  upon  your 
valuable  apace  by  entering  minutely  into  auch  simple  mattera,  which 
are  not  purely  scientific.  Permit  me,  in  one  sentence,  to  apologize  for 
proceeding  thus  far,  and  to  impress  upon  your  readers  that  bicycling 
is  good  for  the  health,  as  rowing  is,  and  is  likewise  good  for  long 
journeys,  except  over  hilly  country.  Thcy  need  not  trouble  about 
médical  advisers,  if  they  romcmber  that  toleration  in  ail  things  shonld 
bo  practised,  and  that  over-fatigue,  however  occaaioned,  is  dia- 
agreeable.  Who  will  aay  that  bicycling  ia  a  more  violent  exercise  than 
running  to  catch  an  obstinately-punctual  last  midnight  train  P  In 
auch  a  very  possible  case  as  this,  Mr.  Barkas  would  hâve  the  unfor- 
tunate  traveller  stop  to  be  '*  assured  that  hia  respiratory  and  circu- 
latory aystoms  were  in  good  order  by  his  médical  advisers."  Would 
Mr.  Barkas  P  I  am,  &c., 

April  30.  Bictclist. 

The  Weathbb  op  Mabch,  1870. — Front  the  Eev.  F.  B.  Falxneb. 

SiB, — I  beg  to  send  you  a  few  particulars  of  the  weathcr  of  last 
month,  as  deduced  from  observations  conducted  by  myself  in  this 
neighbourhood.  The  circumstances  of  atmospheric  température  and 
moistnre  refer  to  a  stratum  of  air  4  ft.  from  the  ground.  The  baro- 
meter  is  335  ft.  above  aoa-level.  The  solar  thermometor  has  its  bulb 
blackened  and  inclosed  in  a  vacuum  glass  chamber,  and  is  3}  ft.  from 
the  ground.  Another  thermometer  is  freely  exposed  to  tho  aky,  and 
indicates  the  lowest  température  to  which  unsheltered  végétation  near 
the  earth's  surface  is  subjectod  in  the  course  of  the  night. 

Oeneeal  Besults. 

Mean  maximum  température  of  air' 46'2* 

Mean  minimum  température  of  air     32*6^ 

Mean  diumal  range  of  température  of  air 13*6° 

Highest  température  of  air,  on  the  31  at    56*0° 

Loweat  température  of  air,  on  the  14th 20.4*^ 

Total  range  of  température  of  air  35*6' 

Mean  température  of  the  air   39*3* 

Mean  température  of  the  dew-point    35*2* 

Higheat  9  a.m.  reading  of  the  dew-point,  on  the  17th 50*0* 

Lowest  9  a.m.  reading  of  the  dew-point,  on  the  12th 23  0° 

Higheat  reading  of  "  aolar  "  thermometer,  on  the  3lBt    97*1  * 

Loweat  température  of  unsheltered  végétation,  on  the  14th    ...     10*0* 

Mean  weight  of  water  in  a  oubic  foot  of  air 2'3grs. 

EainfaU   1*440  in. 

Mean  height  of  the  barometer 29*730  in. 

Total  range  of  the  barometer  0*940  in. 

Mean  humidity  of  the  air '86 

In  tho  lower  régions  of  the  atmosphère,  northerly  winds  blew  more 
frequently  than  southerly,  in  the  ratio  of  7  to  2  ;  and  easterly  winds 
prevailed  over  westerly  in  the  ratio  of  5  to  4.  There  were  16  frosty 
nighta,  and  two  daya  were  frosty  at  9  a.m.  The  température  of  tho 
air  fell  below  25  degrees  on  5  nighta.  On  the  other  hand,  it  rose 
above  50  degrees  on  8  daya,  and  above  55  degrees  on  2  daya.  The 
9  a.m.  reading  of  tho  barometer  waa  above  30  in.  on  9  days,  and  below 
29Hn.  on  8  daya.  The  rainfall  for  the  three  montha,  January,  Feb^ 
mary,  and  March,  1870,  amounted  only  to  4*31in. 

I  remain,  Sir,  your  obedient  aorvant, 

F.  B.  Falkneb. 

Applehy  Qrammar  Sehool,  Leicestershiref  April  26. 
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XJndxbobound  Tbicpsr^tcbb. 

SiB, — ^I  inolose  xnj  luiial  repoit  of  my  2  ft.  below  surface  ther- 
mometer. 

If  you  refer  to  my  latt  month's  (Haroh)  teport  yoa  will  see  on  the 
18  th  the  merotury  rose  two  degrees,  on  that  day  there  was  an  earth- 
qaake  in  St.  John's,  New  Bronswiok  ;  a  fall  of  rook  in  a  Comish  mine 
(a  very  nnnsnal  thing)  ;  and  a  loes  of  a  ship  on  the  ooaat  of  France, 
whon  the  oaptain  thonght  he  was  on  the  English  ooast,  and  npon 
1  rial,  by  the  Board  of  Trade,  he  was  ciequitted,  Donbtless  those  who 
Bat  in  jadgment  on  him  thonght  he  was  not  to  blâme. 

Did  an  earthqnake  oanse  a  variation  in  his  compassés  P 
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SecretorieB  of  Soei«tiM  will  oblige  m  by  regnlarly  fonrardinir  "Abitricts  of 
Proo«edin|tt  ;  "  «ad  thej  wonld  do  mach  to  enluuioe  tbe  intorott  and  laccMw 
of  tbeir  meetingt  if  th^  wonld  misble  ni  to  pabliah  in  uitioipfttioii  '*  notieei 
of  papen  to  b«  resd."  ^___^ 

BOYAL  SOCIETY. 

TuuBSDAT,  Afbil  28TH.-^The  following  papers  were  read  : — "  On  the 
Organs  of  Vision  in  the  Common  Mole,"  by  Bobert  James  Lee  ;  com- 
rannicated  by  Samnel  SoUy,  F.B.S. — ^The  eye  of  the  common  mole  and 
the  structures  oonneoted  with  it  nndergo  some  remarkable  changes 
dnring  the  growth  of  the  animal.  The  gentleman  who  does  me  the 
hoDour  to  présent  the  résulte  of  an  investigation  into  that  subject  to 
the  Boyal  Society  was  désirons  that  it  should  be  nndertaken  in  order 
to  ascertain  the  cause  of  the  anomalons  condition  in  whioh  the  organ 
of  vision  is  found  in  the  adult  mole. 

It  was  the  suggestion  of  Mr.  SoUy  that  an  examination  of  the  eye  of 
the  young  or  fœtal  mole  might  assist  in  the  explanation  ;  for  Mr.  SoUy 
had  reflected  muoh  on  the  subject,  and  entertained  reasons  for  believ- 
ing  that  such  an  inquiry  would  be  attended  with  a  satisfaotory  resuit. 

It  is  known  that  there  is  distinct  évidence  of  the  existence  of  an  eye 
and  other  parts  concemed  in  the  endowment  of  sight  in  many  of  the 
varions  spedes  of  the  mole  genns.  To  what  estent,  however,  the 
defeotive  state  of  the  organs  permit  of  sight,  or  whether  the  animal  is 
totally  blind,  are  questions  still  undecided. 

That  the  organ  of  vision  in  the  young  mole  wonld  be  found  in  a  more 
perfect  state  than  in  mature  âge  was  what  Mr.  Solly  antioipated, 
while  he  conjectured,  for  physiological  reasons,  that  the  cause  of  the 
différence  between  them  wonld  be  found  to  be  a  process  of  atrophy  or 
ddgoneration  in  the  varions  structures  essential  for  the  enjoyment  of 
sight. 

The  spécimens  sent  me  for  the  purpose  of  examination  consisted  of 
a  femàle  mole,  whioh  appeared  from  its  dimensions  to  hâve  attained 
the  f ull  period  of  development,  if  it  had  not  somewhat  exceeded  it, 
and  of  six  nnbom  young  about  1|  in.  long,  and,  as  far  as  I  could 
jadge,  beyond  the  middle  of  the  period  of  gestation. 

Before  entering  into  anatomioal  détails,  I  venture  to  review  briefiy 
the  researches  which  hâve  been  made  by  anatomists  into  the  subject. 
A  summary  of  the  views  entertained  by  those  who  preceded  him  is 
given  by  Oottfried  Treviranns,  in  his  work  published  in  1820,  '*  Ver- 
miachte  Schriften  anatomischen  und  physiologischen  Inhalts,  in  the 
chapter  on  the  Nerves  of  Sensé  in  Mammalian  Animais.  From  this 
iMsconnt  it  appears  that  it  was  Zinn  who  first  described  an  optio  nerve 
in  the  mole,  and  declared  it  to  be  a  branch  of  that  division  of  the  fifth 
pair  of  nerves  whioh  is  distribnted  to  the  nose. 

The  description  by  Zinn  was  published  in  the  fonrth  volume  of  the 
Commentaries  of  the  Boyal  Society  of  GottenbuT)g.  "  The  optio  nerve  " 
he  says,  *'  is  long  and  of  considérable  tenuity.  Its  origin  is  the  same 
as  that  of  the  very  large  nerve  whioh  passes  tothe  proboscis.  It  takes 
a  long  oblique  course,  lying  above  the  muscles  of  the  nose,  and  passing 
in  an  ontward  and  baokward  direction,  surrounded  by  dense  structures, 
is  finally  inserted  into  the  posterior  pctrt  of  the  globe  of  the  eye  in  the 
Une  of  the  axis  of  vision." 

In  1813  Von  Tiedemann  published  a  description  of  the  optio  nerve 


and  the  fifth  pair,  whioh  diffbred  in  a  veiy  important  respect  from  the 
acconnt  given  by  Zinn;  for  he  says  that  although  the  optio nerree are 
small  and  difficnlt  to  distinguish,  yet  they  exist  as  separate  nerres, 
and  présent  the  same  gênerai  oharacter  as  in  most  of  the  mamma^^fl 
Tiedemann  oarried  his  investigations  still  f urther,  and  dedsred  ihe 
absence  of  the  thîrd,  fonrth,  and  sixth  pairs  of  nerves.    He  dsMribed 
certain  filaments,  which  he  stated  to  be  nnconneoted  with  the  optic 
nerve,  and  to  be  sindlar  to  those  branches  which  are  found  in  the 
tissnes  around  the  eye  in  other  animais.    The  absence  of  the  third, 
fonrth,  and  sixth  pairs  of  nerves  was  subsequentiy  asseried  also  by 
Cams  ;  but  his  aoeount  of  the  origin  and  termination  of  the  optit! 
nerves  is  not  qnite  intelligible  to  me.     It  appears,  however,  that  tho 
conclusions  of  Treviranns  and  Cams  agreed  that  there  was  some  oon* 
nection  between  the  optio  nerve  and  the  fifth,  whioh  sufKoed  to  sapply 
the  mole  to  a  certain  degree  with  the  sensé  of  sight.    Indeed,  ths 
ohief  physiological  faot  whioh  Treviranns  endeavourad  to  establish  io 
the  chapter  of   the  work  alluded  to,  was  that  the  nerres  of  one 
particolar  and  spécial  sensé  were  capable,  nnder  certain  oironmstanoefl, 
of  becoming  endowed  with  the  properties  of  nerves  of  another  and 
différent  sensé.     "  The  fifth  pair  of  nerves  in  some  mammalia  sapply 
the  place  of  the  most  important  nerve  of  sensé  "  is  the  introdoctory 
sentence  in  the  chapter  ;  or,  in  other  words,  that  a  nerve  of  tonoh  and 
feeling  may  become  a  nerve  of  sight,  that  is,  sensitive  to  the  njs  of 
light  ;  and  he  ooncludes  the  chapter  thus  : — "  I  oannot  but  agrée  with 
Cams  that  the  optio  nerve  and  the  fifth  branch  enter  into  connection 
in  the  eye  to  produce  the  retina."     This  opinion  met  with  opposition 
from  Prof.  MOller,  who  controverted  it  by  the  statement  that  tne 
optio  nerves  had  been  exhibited  to  him  by  Dr.  Henle  (Baly's  trans- 
lation, p.  842). 

From  a  romark  of  M.  P.  G.  Pelletan,  in  his  Mémoires  sur  la  Spéc'- 
alité  des  Nerves  des  Sensés,  quoted  by  Mr.  Solly  in  his  work  on  the 
Brain,  it  wonld  appear  that  that  anatomist  had  made  a  very  osrefal 
examination  of  the  organs  of  vision,  both  in  the  adult  and  fœtal  mole, 
for  he  *'  recommends  the  dissection  of  either  fœtal  moles  or  very  yoaog 
ones  in  whom  the  optio  foramen  is  still  distinct."  The  imporûnoe  of 
this  remark  consists  in  the  proof  that  Pelletan  had  observed  that  the 
optio  foramina  nndergo  somechange  subséquent  to  the  birth  of  the 
animal. 

Von  Siebold  has  published  the  results  of  investigations  into  tbe 
différence  between  the  eyes  of  certain  species  of  Talpa.  '*  The  ejcs 
are  mdimentary,"  he  says,  "  in  the  mole  and  SpaUa  typMus,  wÛch 
live  underground  ;  and  above  ail  in  Talpa  eœca  and  the  Chrjsochlores 
are  the  eyes  rudimentary.  They  are  a  littie  more  developed  in  tbe 
Musaraignes  and  the  common  mole.  According^  to  Ollivier  (Bvdktin 
de  la  Société  Philomathique,  vol.  ii.  No.  38,  p.  105),  ail  the  ordinarj 
éléments  of  the  eye  are  found  in  Spalaa  typhliu" 

Leydig,  in  his  Handbuch  der  Histologie^  has  some  important  remaries 
on  the  eyes  of  blind  animais,  and  has  described,  in  Mnller's  Archives, 
1854,  p.  346,  the  cellnlar  structure  of  the  lens  of  the  mole's  eye,  as 
presenting  the  character  of  embryonio  structure,  from  whioh  he  eon- 
cludes  that  the  lens  remains  in  its  primitive  embryonio  condition. 

Mr.  Solly's  investigations  were  directed  to  the  state  of  the  optic 
oommissores  at  the  base  of  the  brain.  **  In  the  mole,"  he  says,  "in 
whioh  the  optio  nerves  are  so  extremely  minute  that  they  hare  often 
escaped  détection,  and  by  many  authors  described  as  entirely  wantinf , 
thèse  commissurol  fibres  are  found  distinctiy  crossing  the  base  of  tbe 
skull  opposite  the  usual  situation  of  the  optio  commissure  ;  while  tbe 
small  blaok  speck,  evidently  the  rudiment  of  the  eye,  ia  soppHed  by  a 
minute  branch  from  the  fifth  pair"  (p.  289,  op»  cit.). 

In  Professer  Owen*s  work  on  the  Comparative  Aniatomy  and  Ph'j- 
siology  of  Vertebrates  (vol.  iv.  p.  246),  the  organ  of  sight,  like  that  of 
smell,  is  stated  to  be  "  wanting  in  a  few  mammals,  the  eyeball  being 
reduced  to  the  sise  and  condition  of  the  ocellus  in  Amblyopais,  and  to 
its  simple  primitive  office  of  taking  oognisanoe  of  light,  a  filament  of 
the  fifth  aiding  a  remuant  of  the  proper  optio  nerve.  The  moles, 
esi>eoially  the  Italian  kind,  Talpa  cœca^  and  mole>rats  ezemplify  tbia 
condition,  in  which,  as  in  Spalax  typhUis,  the  skin  passes  OTer  the 
ocellus  without  any  palpebral  opening  or  loss  of  hair." 

Mr.  Herbert  Mayo  bas  given  a  simîlar  description  in  his  Physio' 
logy,  and  has  snpplemented  it  by  a  drawing,  in  whioh  the  fifth  nerre 
is  represented  as  sending  a  filament  directiy  to  the  globe  of  the  eye. 

From  the  above  enumeration  of  the  views  entertained  by  anatomists 
regarding  the  eye  and  optic  nerve  of  the  mole,  it  is  apparent  that 
attention  has  been  directed  by  some  to  the  eye  in  partionlor,  and  to 
the  structures  intimately  oonneoted  with  it,  while  others  hâve  anîTed 
at  their  conclusions  from  examination  of  the  interior  of  the  sknll  and 
the  optic  région  of  the  brain. 

It  remûned,  therefore,  to  ascertain  the  condition  of  the  optic  nerre 
in  the  posterior  part  of  the  orbit,  espeoially  that  portion  of  the  ne^ 
which  lies  in  the  optio  foramen,  and  thus  endeavour  to  oonnect  tne 
appearances  described  in  the  eye  with  those  observed  at  the  baçe  oi 
the  brain. 

It  is  proposed  to  give  an  acconnt  of  the  dissection  of  the  foll-gro*" 
mole,  in  order  to  oontrast  the  state  of  the  eye,  the  optio  nerve,  w» 
the  oranium,  with  that  which  those  parts  présent  in  the  fœtal  moïc; 
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following  Baoh  an  arrangement  of  the  f aots  that  the  important  points 
of  differenoe  shall  be  apparent  without  separate  oomparison. 

The  eje  of  the  oommon  mole  présents  the  appearance  of  a  minute 
blaok  and  shining  bead,  olosely  attached  to  the  skin  of  the  head,  and 
ooncealed  by  the  hair  so  oompletely  that  it  is  difficult  sometimes  to 
disoover  it.  In  removing  the  skin  the  small  globe  is  easily  detaohed 
at  the  same  time,  and  no  indication  remains  of  the  exaot  position  in 
which  it  was  sitnated.  This  shows  that  in  the  mole  the  oavity  of  the 
orbit  is  wanting,  and  that  the  struotares  nsoally  fonnd  in  the  yicinity 
of  the  eye  are  in  a  différent  condition  from  that  whioh  they  présent  in 
other  mammalia.  It  is  necessary,  therefore,  to  divide  the  skin  aronnd 
the  base  of  the  eye  in  order  to  préserve  the  connection  between  the 
globe  and  the  subjacent  tissues. 

Bcneath  the  eye,  and  forming  a  basis  on  which  it  rests,  is  a  firm 
masB  of  cellolar  fibrons  tissue  which  assumes  on  dissection  a  fosiform 
Bhape,  with  an  attenoated  i>ortion  passing  towards  the  base  of  the 
Bkull.  The  filament  becomes  so  exoeedingly  délicate  in  the  deeper 
part  of  the  orbit,  that  the  difficnlty  of  ascertaining  its  précise  con- 
dition is  probably  the  reason  of  the  différence  of  opinion  on  the  subject. 
In  Mr.  SoUy's  spécimen  there  was  fonnd  to  be  no  attachment  what* 
ever  of  the  filament  to  the  base  of  the  sknll  ;  but  in  a  former  dissec- 
tion of  a  smaller,  and  probably  younger  spécimen,  the  continuity 
between  the  bone  and  the  tissue  was  OTident. 

The  filament  of  tissue  above  described,  and  the  connection  which  it 
formed  between  the  eye  and  the  skull,  indaced  me  to  examine  it 
microscopîcally,  in  order  to  ascertain  whether  it  contained  nervous 
fibres,  or  possessed  any  of  the  characters  of  the  optic  nerve. 

It  ezhibited  a  tendency  to  divide  in  a  longitudinal  direction  when 
needles  were  applied  to  it,  and  presented  the  appçarance  of  collnlar 
tissue,  without,  howerer,  any  trace  of  nerve-fibre.  It  will  be  seen, 
nerertheless,  from  the  description  of  the  optic  nerre  in  the  fœtal  mole, 
that  this  délicate  thread  is  the  only  vestige  whioh  remains  of  that 
important  part  of  the  organs  of  vision  in  the  full-grown  mole. 

With  regard  to  some  minute  branches  of  nerves  and  blood-vessels 
whioh  pass  into  the  tissue  forming  the  base  of  the  eye,  both  on  its 
onter  and  inner  side,  it  is  not  in  my  power  to  say  definitely  from 
whence  they  come,  as  their  minute  size  prevented  me  from  tracing 
them  in  the  deeper  part  of  the  orbit  to  their  points  of  ezit  from  the 
skull. 

The  eye  of  the  full-grown  mole  présents  a  surface  uniformly  blaok 
and  glistening,  in  which  there  is  no  indication  of  a  oomea  and  sclerotic 
distinct  from  one  another,  nor  any  évidence  of  an  iris  or  pnpillary 
aperture.  Within  the  globe,  when  ruptured  with  the  points  of 
needles,  a  layer  of  blaok  pigrmentary  partides  was  found  to  Une  the 
internai  surface  of  the  dense  structure  which  corresponds  to  the 
Bolerotio. 

In  addition,  there  was  a  oonfused  mixture  of  grey  and  white  granular 
substance,  in  which  there  was  no  distinct  évidence  of  remains  of  the 
nsual  contents  of  the  globe  of  the  eye,  thongh,  as  will  be  seen,  thoso 
structures  exist  in  fœtal  life. 

The  spedmens  were  sent  to  me  preserved  in  alcohol,  consequently 
ihe  brain  was  firm,  and  easy  to  be  removed  entire  from  the  cranium. 

On  raising  the  anterior  lobes  gently  from  the  base  of  the  skull,  it 
was  asoertained  that  no  nerves  connected  the  brain  with  the  bone 
anterior  to  the  fifth  pair.  The  base  of  the  brain  also  exhibited  an 
entire  absence  of  the  optic  nerves  beyond  a  vestige  in  a  very  minute 
chiasma,  as  described  by  Mr.  Solly. 

On  examining  the  internai  surface  of  the  base  of  the  skull,  the 
nsual  foramina  for  the  optic  nerves  are  found  to  be  wanting,  a  con- 
dition whioh  is  observed  with  facility  in  the  dried  spécimens  in  the 
Muséum  of  the  Boyal  Collège  of  Surgeons.  Among  thèse  there  is 
one  in  which  there  is  a  vestige  of  an  optic  foramen  on  the  left  side 
of  the  head,  while  on  the  opposite  side  the  surface  is  smooth  and 
perfeot. 

In  the  arrangement  of  the  détails  whioh  hâve  been  given  above  of 
the  appearances  observed  in  the  course  of  the  examination,  attention 
liaa  been  directed  to  three  points  in  particular — ^namely,  to  the  condi- 
tion of  that  part  of  the  optic  nerve  which  is  situated  extemally  to  the 
skull,  and  whioh  exists  as  a  mère  thread  of  conneotive  tissue; 
seoondJy,  to  the  eye  itself,  and  the  structures  within,  so  far  as  it  was 
neœssary  to  oonsider  them  in  their  effioiency  for  optical  purposes  ; 
thirdly,  to  the  internai  surface  of  the  skull  in  its  relation  to  the  part 
of  tlie1>rain  from  whioh  the  optic  nerves  take  their  origin. 

The  following  description  of  the  varions  structures  in  the  fœtal  mole 
'wilI  be  more  gênerai  than  the  above  account  of  them  in  the  full-grown 
mole,  as  five  speoimens  instead  of  one  were  examined. 

On  the  removal  of  the  skin  and  a  layer  of  musoular  tissue  subjacent, 
a  -part  of  the  globe  of  the  eye  is  exposed.  When  the  whole  side  of  the 
face  and  the  temporal  région  are  disseoted,  the  eye  is  found  to  be  in 
olose  proximity  to  the  large  branch  of  the  facial  nerve. 

The  eye  has  the  usual  appearance  presented  by  the  organ  in  most 
f estai  mammalia.  In  form  globular,  and  in  size  proportionate  to  the 
head  of  the  animal  ;  the  oomea  transluoent  ;  the  sclerotic  perfectiy 
distinct,  and  of  dense  white  tissue  ;  the  iris  apparent  thiough  the 
comea,  with  a  olear  pupillary  apeztore. 


Between  thé  eye  and  the  facial  nerve  a  small  portion  of  the  optio 
nerve  is  seen  in  the  superficial  dissection,  and  appears  to  form  aa 
upright  pedunèle  for  the  globe. 

It  is  neœssary  to  divide  the  seventh  pair  in  order  to  examine  the 
deeper  parts  of  the  orbit.  When  the  dissection  is  oompleted,  and  the 
optic  nerve  exposed  in  its  whole  extent,  from  the  eye  to  the  base  of 
the  eranium,  the  branches  of  the  fifth  pair  of  nerves  are  brought  into 
vlew.  The  main  branch  of  the  second  division  of  the  fifth  nerve  lies 
a  little  below  the  optic  nerve,  parallel  with  it,  and  supplies  large  and 
numerous  branches  to  the  anterior  part  of  the  face.  There  is  no  neoes- 
sity  to  describe  minutely  the  appearance  presented  in  the  deep  dissec- 
tion of  the  orbit,  as  I  observed  nothing  unnsual  to  require  particular 
notice.  There  are  some  minute  muscles  attached  to  the  globe  whtoh 
do  not  admit  of  séparation  into  distinct  parts,  but  oompletely  surronnd 
the  posterior  half  of  the  globe. 

To  trace  the  optio  nerve  through  its  foramen  to  the  brain  was  suo- 
oessfuUy  aocomplished  in  only  one  dissection.  After  exposing  the 
optic  nerve  and  the  eye  completely,  ail  the  surrounding  parts  were 
removed,  and  a  section  made  through  the  skull  so  as  to  exhibit  a 
latéral  view  of  the  interior  of  the  cranium. 

The  brain  itself  was  disorganized  in  ail  the  young  spécimens  ;  but 
in  the  dissection  just  allnded  to  the  optio  nerve  was  seen  to  pass 
through  the  base  of  the  skull,  and  to  enter  the  membranes  to  a  short 
distance,  so  that  it  would  hâve  been  possible,  if  the  brain  had  remained 
perfeot,  to  trace  it  to  its  origin. 

With  regard  to  the  eye  itself,  no  difficnlty  was  experienoed  in  sepa- 
rating  the  iris,  choroid,  and  lens.  The  other  structures  usnaUy  existing 
in  the  eye  had  been  so  long  subjected  to  the  influence  of  the  alcohol 
that  I  oould  not  détermine  their  condition. 

It  must  necessarily  happen  that  many  interesting  observations  are 
made  in  the  course  of  an  investigation  like  that  which  has  been  briefly 
described,  and  many  minute  détails  might  hâve  been  added  to  this 
account  ;  but  it  appeared  to  me  to  be  désirable  to  limit  the  détails,  as 
far  as  possible,  to  those  which  were  sufficient  to  establish  the  remark- 
able  physiological  faot  that  the  mole,  at  the  time  of  birth,  is  endowed 
with  organs  of  vision  of  considérable  perfection,  while  in  mature  âge 
it  is  deprived  of  the  means  of  sight  in  oonsequence  of  certain  changes 
which  take  place  in  the  base  of  the  skull,  terminating  in  the  destruo- 
tion  of  the  most  imi>ortant  structures  on  which  the  enjoyment  of  the 
sensé  of  sight  dépends. 

"On  an  Aplanatio  Searcher,  and  its  Effects  in  improving  EEigh- 
Power  Définition  in  the  Microscope,"  by  G.  W.  Boyston-Pigott, 
M.A.,  M.D.Cantab.,  M.fi.C.P.,  F.B.A.S.,  F.C.P.S.,  formerly  Fellow  of 
St.  Peter's  Collège,  Cambridge  ;  communicated  by  Professer  Stokes, 
Sec.  B.  S. — ^The  Aplanatio  Seievcher  described  by  Dr.  Pigott  is  intended 
to  improve  the  pénétration,  amplify  magnifying  power,  intensify  défi- 
nition, and  raise  the  objective  somewhat  further  from  its  dangerous 
proximity  to  the  délicate  covering-glass  indispensable  to  the  observa- 
tion of  objecte  under  very  high  powers. 

The  inquiry  into  the  practicability  of  improving  the  performance  of 
microsoopio  objeot-glasses  of  the  very  finest  known  quaiity  was  sug- 
gested  by  an  accidentai  resolution  in  1862  of  the  Podura  markings  into 
black  beads.  This  led  to  a  searoh  for  the  cause  of  defective  définition, 
if  any  existed.  A  variety  of  first-class  objectives,  from  the  -^^  to  the 
^,  f ailed  to  show  the  beading,  although  most  oarefully  construoted  by 
Messrs.  Powell  &  Lealand. 

Expérimente  having  been  instituted  on  the  nature  of  the  errors,  it 
was  found  that  the  instrument  required  a  better  distribution  of  power; 
instead  of  depending  upon  the  deepest  eyepieoes  and  most  powerf  al 
objectives  hitherto  construoted,  that  better  effects  oould  be  produced 
by  regulating  a  more  graduai  bending  or  contraction  of  the  exoentrical 
rays  emanating  from  a  brilUant  microscopic  origin  of  light. 

It  then  appeared  that  delusive  images,  which  the  writer  has  ventured 
to  name  eidola,*^  exist  in  close  proximity  to  the  beat  focal  point  (where 
the  least  cirole  of  confusion  finds  its  locus). 

(I.)  That  thèse  images,  possessing  extraordinary  characters,  exist 
principally  above  or  below  the  best  focal  point,  aocording  as  the 
objective  spherical  aberration  is  positive  or  négative. 

(n.)  That  test-images  may  be  formed  of  a  high  order  of  delioaoy  and 
aooorate  portraiture  in  mimiatt/i/re,  by  employing  an  objective  of  twioe 
the  fooal  depth,  or,  rather,  half  the  focal  length  of  the  observing 

objective. 

(in.)  That  such  test-images  (which  may  be  obtained  oonveniently 
two  tbousand  times  less  than  a  known  original)  are  formed  (under 
précautions)  with  a  remarkable  freedom  from  aberration,  whioh  appears 
to  be  reduced  in  the  miniature  to  a  minimum. 

(IV.)  The  beauty  or  indistinctness  with  which  thçy  are  displayed 
(espedally  on  the  immersion  system)  is  a  marvellous  test  of  the  correc- 
tion of  the  observing  objective,  but  an  indifférant  one  of  the  image- 
forming  objective  nsed  to  produce  the  testing  nûniature. 

Thèse  results  enahle  the  observer  to  compare  the  knovm  wiih  the 
unknoton.  By  observing  a  variety  of  brilliant  images  of  known  objecte, 
as  ganze,  lace,  an  ivory  thermometer,  and  sparkles  of  merouzy,  ail 
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fonned  in  ilM  Iooim  oI  tbe  olQ«ofcÎT«  io  be  iestod  witii  tlie  mloroMiope 

properly  «djnsted,  bo  that  ihe  axes  o(  the  two  objeetives  maj  be  ooiii- 
ddent,  and  their  oorreotioiiB  snitably  manipolated,  it  is  pnotioable  to 
compare  known  delusionB  with  luapeoted  phenomena. 

It  was  tben  obaerred  (by  means  of  snob  applianoM)  tbatthe  abemiP 
Mon  developed  by  bigb-power  eyepieoes  and  alengtbened  tnbo,  followed 
a  peonliar  law. 

A.  A  lengtbened  tnbe  ineroaaod  aberration  faeter  Uian  it  gained 
power  (rooffbly  tbe  aberration  yaried  as  v*,  wbile  tbe  power  vuried  as  v). 

B.  As  tbe  image  was  formed  by  tbe  objeotire  at  points  nearer  to  it 
tban  the  gkmdard  distcmee  of  9  tn.,  for  whiob  tbe  best  En8:li8b  classes 
are  oorrected,  tbe  writer  f  onnd  tbe  aberration  diminisbed  f  aster  tban 
tbe  power  was  lost,  by  shortening  tbe  body  of  tbe  instrument. 

C*  Tbe  aberration  became  negatiyely  aifected,  and  reqnired  a  positive 
oompenaation. 

D.  Fréquent  oonsideration  of  tbe  équations  for  aplanatism  snggested 
tbe  idea  of  searobing  tbe  axis  of  tbe  instrument  for  aplanatio  fooi,  and 
that  many  snob  f eoi  would  probaUy  be  f  onnd  to  ezist  in  proportion  to 
the  nnmber  of  tenus  in  the  équations  (inTolving  ourratnres  and  posi- 
tions). 

£.  *Tbe  law  was  tben  asoertained  that  power  oonld  be  raiwd,  and 
définition  intensifled,  by  positively  oorreeting  tbe  searohing  lensea  in 
proportion  as  tbey  approaohed  tbe  objective,  at  tbe  same  time  app^- 
ing  a  similar  correction  to  tbe  obserring  objeotiye. 

The  chief  résulta  bitherto  obtained  may  be  thus  snmmarised. 

Tbe  writer  measured  the  distance  gained  by  the  aplanatio  searober, 
wbilst  obserring  with  a  4-in.  objective  with  a  power  of  seven  bundred 
diameters,  and  f  onnd  it  two-ienths  of  an  ifich  inermue  ;  so  that  optioal 
I>enetration  was  attainable  with  this  bigh  power  througb  plate-glasa 
aeaxly  i  in.  thiok,  wbilst  vUiulI  focal  depth  was  proportionably 
incrmsed. 

Tbe  aplanatio  searober  inoreases  the  power  of  the  miorosoope  f  rom 
two  and  a  half  to  flve  times  the  usual  power  obtained  with  a  tbird  or 
0  eyepiece  of  1  in.  focal  length.  The  ^  thus  acquires  the  power 
of  a  ^,  the  pénétration  of  a  ^.  And  at  tbe  same  time  tbe  lowest 
possible  eyepiece  (3-in.  focus)  is  snbstituted  for  the  deep  ^epieœ 
formed  of  minute  lenaee,  and  gnarded  with  a  minntely  perforated 
oap.  The  writer  lately  ezbibited  to  Messrs.  Powell  A  Lealanda 
brilHaat  définition,  under  a  power  of  4,000  diameters,  with  their  new 
"  ^  immersion  "  lens,  by  means  of  the  searober  and  low  eyepiece. 

The  traverse  of  tbe  aplanatio  searober  introdnoes  remarkable  ohro- 
matio  corrections  displayed  in  the  nnezpected  oolonring  developed  in 
mioroBoopio  test  objecte.' 

The  singnlar  properties,  or  rather  phenomena,  shown  by  eidola, 
enable  the  praotised  observer  in  many  cases  to  distinguiab  between 
true  and  delusive  appearances,  especioUy  when  aided  by  the  aber- 
rameter  applied  to  the  objeôtive  to  display  ezcentiic»!  aberration  by 
ontting  off  excentrical  says. 

Eidola  are  symmetricaily  placed  on  eaoh  side  of  the  best  focal  point, 
as  ascertaiued  by  the  aberrameter  when  the  compensations  bave 
attained  a  délicate  balance  of  opposite  corrections. 

If  tbe  beoding,  for  instance,  of  a  test-objeot  existe  in  two  contiguous 
parallel  planes,  the  eidola  of  one  set  is  commingled  with  the  true 
image  of  the  other.  Bat  the  upper  or  lower  set  may  be  separately 
displayed,  either  by  depreasing  the  false  eidola  of  the  lower  stratum, 
or  elevating  the  eidola  of  the  upper.  For  when  the  eidola  of  two  con- 
tignons  strata  are  intermingled,  correct  définition  is  Impossible  so 
long  as  the  aperture  of  the  objective  remains  considérable. 

One  other  reault  accruea  :  when  an  objective,  otherwise  excellent, 
oannot  be  fnrther  corrected,  the  comi>onent  glasses  being  already 
olosely  screwed  up  together,  a  further  correction  can  be  applied  by 
meana  of  the  a^jnatments  of  the  aplanatio  searober  itself,  aU  of  which 
are  esaentially  conj  agate  with  the  actions  of  the  objective  and  the 
variable  positions  of  its  composent  lenaes;  so  that  if  ^0  be  the 
traversing  movements  of  the  objective  lensee,  Sv  that  of  the  searober, 
F  the  focÂl  distance  o£  the  image  from  the  objective  when  Sx  vanishes, 
/the  focal  distance  of  the  virtmj  image  formed  by  the  faoet  lenses  of 
the  objective. 


?1      /f^\«. 


The  appéndi»  refers  to  plates  illnstrating  the  mecbanical  arrange- 
ments for  the  discrimination  of  eidola  and  tme  images,  and  for  tra- 
versing the  lenses  of  the  aplanatio  searober. 

The  plates  which  the  author  snpplied  with  the  pftper  alao  showed 
the  course  of  the  optioal  penoils,  spurious  disks  of  reaiduary  aberration 
and  imperfect  définition,  as  well  as  some  examplee  of  '*  high-power 
resolntion  "  of  the  Podura  and  Lepisma  beading,  as  well  as  the  amonnt 
of  amplification  obtained  by  camera-lnoida  outline  drawlngs  of  a 
given  scale. 

**  On  Supra-annnal  Qydes  of  Température  in  the  Earth's  Surfaoe- 
cruBt"  was  a  paper,  by  Professer  C.  Piaasi  Smith,  F.B.S.,  which, 
owing  to  press  of  matter,  mnst  stand  over  till  our  nût  number. 


■  Alludad  to  by  Mr.  Bwid^  F.B.B.,  in  Po^irfar  atkncê  RnUw  for  Aprfl,  1870. 


FTHNÔLOGICAIi  SOCIETY. 

Apbil  26TH.-^Profe88or  Huxley,  F.B.S.,  président,  in  the  chair.  Dr. 
Donovan  read  a  short  paper  on  the  importance  to  the  etbnologist  of  a 
oarefnl  study  of  the  characters  of  the  brain. 

Mr.  £.  B.  Tylor  tiien  read  a  paper  "  On  the  Philosophy  of  Beligîon 
among  the  Lower  Baces  of  Manldnd."  —  Taking  the  doctrine  of 
spiritual  béluga  as  the  minimum  définition  of  religion,  the  author 
desoribed  it  as  Animism.  The  conception  of  a  soûl,  combining  the 
ideas  of  ghost  and  vital  prinolple,  forma  the  atarting-point  of  religions 
philosophy  among  the  lower  races.  Animais  and  inanimate  beings  are 
alao  supposed  to  possesa  aonla,  and  ail  nature  la  acted  on  by  sool-lîke 
spiritual  beings,  many  of  which  may  be  human  seuls  or  mânes. 
Trees,  rivera,  &o.,  are  alao  auppoaed  to  poaaess  spirits,  and  tbe  savage 
polytheiat  thenoe  extends  bis  conceptions  to  that  of  greater  deities,  as 
the  Sun  and  moon.  Dualism  springs  up  in  religion  by  separating  the 
cauaea  of  good  from  thoae  of  eyil.  The  onlminating  conception  of  a 
Suprême  Deity  ia  well  known  to  many  of  tbe  lower  races. 

Mr.  Pusey,  Mr.  Howorth,  and  Dr.  Hyde  Clarke  spoke  npon  this 
oommunication. 

CHEMICAL  SOCIETY.^ 

Apbil  21bt.— Professer  Wîlliamson,  F.B.S.,  président,  in  tbe  ohaîr. 
BIr.  T.  Patohett  was  eleoted  a  feUow. 

Profeaaor  Boacoe,  F.B.S.,  delivered  a  lecture  "  On  Vanadium.'* — 
This  métal  was  discovered  in  1830,  by  Sefstrôm,  in  the  oelebrated 
Swedish  bar-iron  made  from  the  Taberg  ore.  Sefatrdm  aecertained 
some  of  the  most  peonliar  characters  of  this  substance,  proved  it  to 
be  a  new  dément,  and  prepared  some  of  its  compounds  in  tbe  pore 
state.  The  reaotions  by  which  vanadium  can  be  separated  and  dia- 
tingnished  from  ail  the  other  éléments  are  : — lat.  The  formation  of  a 
soluble  sodium  vanadate  when  the  vanadium  oomponnds  are  fused 
with  sodium  carbonate.  2nd.  The  formation  of  an  insoluble  ammonium 
vanadate  when  sal  ammoniac  is  added  to  the  solution  of  a  soluble 
vanadate.  Srd.  The  production  of  a  splendid  bine  solation  when  this 
ammonium  sait,  dissolved  in  hydroohloric  add,  is  warmed  with 
reduoing  agents,  snob  as  oxalic  add. 

Sefstrdm,  not  having  leisure  to  proseoute  the  full  examlnation  of 
the  properties  of  the  new  métal,  handed  over  bis  préparations  to 
Berzelius  ;  and  it  ia  to  the  investigations  of  the  great  Swede  that  we 
owe  almoat  ail  our  acquaintanoe  with  the  obemiatry  of  vanadium. 

Sinœ  Berzeliua'a  time,  vanadium  bas  been  discovered  in  many 
minerais,  of  which  a  lead  ore  oontaining  lead  vanadate,  and  oalled  by 
the  minéralogiste,  vanadinite,  is  the  moat  important. 

In  1865  Professer  Bosooe  came  into  possession  of  a  plentiful  source 
of  vanadium,  in  a  by-product  obtained  in  tbe  préparation  of  cobalt 
from  the  copper-bearing  beds  of  the  lower  Eeuper  Sandstone  of  the 
Trias,  at  Alderley  Edge,  in  Cheshire.  Following,  in  the  main,  the 
prooess  of  préparation  adopted  by  Sefstr5m,  Professer  Bosooe  ob- 
tained, from  the  above-mentioned  source,  several  i>ounds  of  pure  am- 
monium vanadate,  from  which  ail  the  other  compounds  of  vanadium 
oanbe  prepared. 

What,  now,  were  the  oondusions  to  which  Beraelius  acrived,  from 
bis  expérimente  oonceming  the  constitution  of  tbe  vanadium  com- 
pounds P  He  assigned  to  its  three  oxides  the  formula  TO,  Y0„ 
and  YO3,  wbilst  the  ohloride  was  represented  by  YCl,.  The  atomio 
weight  of  the  métal  he  found  to  be  Y»  68*5. 

Some  years  afterwards,  Bammeisberg  observed  that  vanadinite,  a 
double  sait  of  lead-vanadate  and  lead  ohloride,  is  isomorphous  with 
apatite  and  with  mimitesite,  the  former  oontaining  phosphoric,  the 
latter  arsenic  aeid.  This  crystallographio  analogy  wonld  lead  ns  to 
oondude  that  the  oxide  of  vanadium  in  the  vanadinite  bas  the  for- 
mula Y9O5,  agreeing  with  the  oorresponding  oxides  of  phosphoms  and 
arsenic,  P^O.  and  As^O^  ;  but  the  unyidding  chemioal  faots  of  Ber- 
aelius oompef  ns  to  view  tbe  oxide  in  question  as  YO,.  It  was,  thea, 
évident  that  hère  was  dther  an  exception  to  the  law  of  isomorphiam, 
or  else  Bersdius's  views  were  erroneous. 

Professer  Bosooe,  in  order  to  endeavonr  to  dear  np  this  question, 
had  oarefully  repeated  Berzelias's  expérimente,  and  he  found  them 
oonfirmed  in  every  particular  ;  but,  having  pursued  the  snlgeot  further 
tban  BerseUus,  he  had  snoceeded  in  obtaining  the  key  to  tbe  enigma 
presented  by  the  above  anomalous  crystallographio  relations.    • 

The  lecturer  bas  proved  that  the  aubatanœ  auppoaed  by  Beradins  to 
be  vanadium  is  not  the  métal,  but  an  oxide,  and  that  the  tme  atomio 
weight  of  the  métal  is  51*8.  The  vanadio  aeid,  Y0„  of  BeneUns, 
hence,  beoomes  Y^O^,  oorresponding  to  PoO^,  and  As^O^  ;  and  the 
above-mentioned  isomorphiam  is  fully  explained.  The  aub-oxide  of 
Berselins  is  a  tri-oxide,  Y^O,  ;  whilat  the  teroblorlde  (YCl.)  of  Ber- 
zelius is  an  oxychloride,  YOCI3,  oorresponding  to  oxyonloride  of 
phosphoms,  POCI3. 

Professer  Bosooe  bas  snoceeded  in  obtaining  bromxne  and  iodine 
compounds  of  vanadium,  and  also  varions  metallic  vanadates.  He 
went  on  with  bis  lecture  by  pointing  ont  that  the  characters  of  the 


1  From  the  Oktmkal  JTmm. 


■v^iun-] 


SOIBNTIFIO   OPINION. 


418 


TMUidAtes  besT  ont  the  «nalogy  of  the  Taaadio  M»d  wiih  the  highest 
ondes  of  phosphonu  and  anenio;  and  atatad,  in  oonoliukm,  that 
Tanadinm,  hitherto  standing  in  no  definite  xdAtûm  to  other  elaraeni»! 
mnst  now  be  legarded  as  a  member  of  the  well-known  triad  olass  of 
elementaiy  snbstanoes,  comprising  nitsogen,  phoaphorns,  boron,  aarsenio, 
sntimony,  and  bismnth. 

The  président,  in  proposing  a  vote  of  thanks  to  the  leoturer,  oalled 
attention  to  the  great  servioe  Professor  Bosooe  had  rendered  to  ohe* 
mioal  Boienoe  by  his  saoœssfnl  inyoetigation  of  Tanadinm. 

After  the  deUvery  of  this  leotnre,  Professor  Hof mann,  from  Berlin, 
favonred  the  soeiety  with  a  few  obsenrations  on  an  organio  body  he 
had  obtained  by  treating  salpho-nrea  with  sUver  oxide.  This  snb- 
Bianoe,  CH^Kfi  is  distingnished  by  its  great  tendenoy  to  polymerîze. 

Dr.  Hof  mann  f  artber  oommonicated  that  a  oompound  isomeric  with 
ehloral  had  reoently  been  disooyered  by  two  Berlin  ohemists.  It 
différa  hom  ordinary  ohloral  l^  its  mnoh  higher  boiling  point. 


ANTHROPOLOGICAL  BOCIBTT  OF  LONDON. 

Afbil  l&TH. — ^Dr.  Berthold  Seemann,  Y.P.,  in  the  ohair.  John 
Golan,  Ssq.,  105,  Jermyn-street,  St.  James's;  and  David  MitoheU 
Henderson,  Eaq.,  1,  Carden-plaoe,  Aberdeen,  and  Old  Calabar,  West 
Afrioa,  were  eleoted  fellows.  Dr.  D.  Labaok,  of  Kampen,  Holland, 
iras  eleoted  a  oorresponding  member. 

A  paper,  by  Mr.  Alfred  Sanders,  was  read  *^  On  Mr.  Darwin's  Hypo- 
thesis  of  Pangeneôs  as  applied  to  the  Faonlty  of  Memory."— The 
first  question  to  be  asked  was — ^Is  thonght  a  fnnotion  of  the  brain  ? 
The  anthor  answered  it  in  the  aiBrmatiYe,  and  oited  faots  and  appear- 
anoes  in  physiology,  anatomy,  pathology»  and  physics  in  support  of 
his  opinion.  Thought  oould  not  be  oonsidered  as  a  prodnot  of  the 
biain-cells  any  more  thau  Ught  oould  be  produoed  by  the  oells  of 
the  vetina,  yet  the  brain-oeUs  were  neœssaiy  for  the  oommunioation 
between  the  mind  and  the  extemal  and  internai  world,  and  were 
exhansted  in  the  prooess  of  thinking  and  wilUng  in  the  same  man- 
ner  as  the  oells  of  the  retina  were  exhansted  and  required  renewal 
in  the  prooess  of  seeing.  Passing  to  the  considération  of  the  faenli^ 
of  memory,  the  anthor  oombated  the  theory  of  Mr.  John  Stnart 
Mill,  that  the  mind  is  a  séries  of  feeUngs  and  nothing  more,  and 
that  memoiy  ia  an  ultimate  faot  inoapable  of  ezplanation.  The  re- 
mainder  of  the  paper  was  devoted  to  the  application  of  Mr.  Darwin's 
hypothesis  of  Pangeneais,  whioh  the  anthor  maintained  was  capable 
of  explaining  the  diffionlty  raised  by  Mr.  Mill  ;  it  being  granted 
that  the  mental  facultiea  dépend  upon  the  brain,  and  that  the  brain- 
oells  give  off  aelf-propagating  gemmules  indiefinitely,  ererything 
beoomes  plain.  After  describing  in  détail  the  action  of  extemal 
impressions  on  the  brain  at  différent  times  in  the  life  of  an  individual, 
Bome  of  the  many  eonditions  f ayourable  or  the  reverse  to  the  rétention 
of  such  impresiions,  and  the  dormant  and  active  states  of  the  bndn- 
oeQs,  the  anthor  entered  into  a  oonsideration  of  the  growth  of  the 
snpposed  gesminles,  their  action  at  maturity,  and  their  power  of 
self-propagation. 

Mr.  W.  B.  Kesteven  snpplemented  the  paper  by  a  speech  of  some 
length  in  gênerai  support  of  Mr.  Darwin's  hypothesis,  but  not  of  its 
treatment  by  Mr.  Sanders,  and  by  the  exhibition  of  a  séries  of  micro- 
Boopio  anatomical  préparations  in  illustration  of  his  remarks. 

The  discussion  was  further  sustained  by  Dr.  Langdon  Down,  Bev. 
Dunbar  Heath,  Mr.  Den^,  Dr.  Ellis,  M.  Bobert  Des  Bnffières,  Mr. 
George  St.  Clair,  the  ohainiian,  and  others. 

Mr.  George  C.  Thompson  contributed  a  note  on  "  Oonsanguineous 
Marriages,"  urging  upon  the  sooiety  an  investigation  into  the  following 
questions  : — 1.  When  the  defeots  oommonly  attributed  to  relationship 
ci  the  parents  are  exhibited,  are  the  getms  of  thèse  defeots  traoeable 
in  the  parents  or  their  families  ?  2.  When  the  médical  pedigree  of 
the  parents  ii  faultless  are  the  children  sound  and  healthy  ?  8.  When 
aoj  partioular  excellenoe  ooours  in  the  parents'  f amily ,  is  it  transmitted 
to  the  ohildren  in  inoreased  force  ? 

Dr.  Langdon  Down  said  that  after  an  ezamination  of  some  fire 
ihouaand  cases  of  interbreeding  he  had  arrived  at  the  oonduston  that 
the  pnaotioe  waa  not  only  not  necessarily  iigurious,  but  that  a  metho* 
dioal  and  judidons  sélection  in  the  maxriage  of  dose  relations  wonld 
be  of  enormoua  value  to  the  oommnnit^  in  the  improved  race  of  mes 
tluit  wouid  by  that  means  be  obtained. 

Capt.Blair  dted  in  support  of  that  view  the  oaseof  a  peopleon  the 
Chuigee,  while  other  spealûrs  adduoed  oonflioting  évidence. 


EASTBOTTRNE  NATUBAL  HISTOBT  SOCIETY. 

Tbb  ozâlnaxy  montUy  meeting  of  this  society  was  held  in  lismor^ 
Toad,  on  Friday,  April  22nd.  About  50  members  and  visitors  were 
présent,  among  whom  were  Messrs.  T.  Byle,  C.  J.  Muller,  F.  W.  H. 
Cft^endiah,  J.  G.  Morison,  B.  Podmore,  J.  T.  Carieton  Stiff,  Dr.  and 
Mrs.  Allnatt,  Dr.  and  Mrs.  Hayman,  Major  Garrard,  liiss  Hall,  the 
Misses  Hood,  Misa  Woodhonse,  Miss  Agnes  Walker,  Miss  BumeU,  *o. 


In  tiie  absenoe  of  the  président,  the  ohair  mm  taken  hy  Mr.  Biyla. 
The  minutes  of  the  préviens  meeting  having  been  read,  the  seoreiazy 
announoed  that  Miss  Hall  and  Miss  Woodhonse,  had  kindly  oommenced 
f orming  a  coUeotion  of  Eastboume  planta  for  the  muséum  of  the  sooiety, 
and  wonld  be  glad  to  reçoive  good  spedmens  Irom  any  members  to 
add  to  it. 

The  chairman  then  oalled  upon  Dr.  Allnatt  to  read  his  paper  **  On 
Osone  and  Antozone.*'  This  paper  was  of  oonnderable  length  and 
interest,  and  we  purpoee  to  publish  it  in  f  uU  among  our  articles  in  an 
early  number. 

Dr.  Allnatt  exhibited  a  séries  of  beautiful  tests,  coloured  by  the 
atmosphère,  elnddating  the  influence  of  ozone  and  antosone. 

A  paper  by  Miss  Hall,  on  "  Caddis-Worms  and  their  Cases,"  and 
some  partioulan  of  a  beautiful  but  most  soaroe  fish  reoentiy  found 
hère,  by  F.  C.  S.  Boper,  Esq.,  F.L.S.,  were  also  read  at  this  meeting. 

The  several  oontributors  of  thèse  interesting  papers  received  the 
unanimous  thanks  of  the  aodety. 


BBI8T0L  MICBOSCOPIOAL  SOCIETT. 

Apsil  27th. — ^Mr.  W.  J.  Fedden,  preddent,  in  the  chair.  The  minutes 
of  the  two  preoeding  meetings  were  read  and  confirmed,  and  two  new 
members  were  propoaed  for  élection.  Dr.  H.  E.  Fripp  then  exhibited 
and  desoribed  a  séries  of  anatomical  préparations  ohiefly  illustrative 
of  diseased  conditions  of  the  brain  tissues. 


GLASGOW  KATUBAL  HISTOBT  SOCIETT. 

Thx  eighth  meeting  of  the  sesdon  was  held  on  Tuesday  evening,  the 
26th  April,  in  tiie  library  of  Anderson's  Univerdty,  Professer  John 
Toung,  M.D.,  preddent,  occnpying  the  ohair.  Messrs.  James  Hardy, 
Old  Cambus,  Berwickshire,  and  Mr.  James  Thomson,  Eelvingrove 
Honse,  West  End  Park,  were  deoted  oorresponding  members  of  the 
sodety. 

Dr.  Toung  exhibited  a  mode!  illustrating  the  anatomy  of  the  Polyioa, 
reoentiy  prepared  for  the  Hnnterian  Muséum  by  Mr.  Fenwick,  and 
made  some  remarks  on  the  value  of  such  modèle  for  teaohing  purposes* 

Mr.  John  Toung  exhibited  a  séries  of  spedmens  of  a  rare  bivalve 
shell,  first  disoovered  by  Mr.  James  Thomaon,  a  member  of  this 
sooiei7,  in  carboniferons  limestone  strata  in  a  locality  near  Dalry, 
AyrsUre,  ùnd  whioh  bas  duce  been  named  Anomia  eorrugata,  n.  sp., 
by  Mr.  Etheridge,  of  the  Jermyn  Street  Muséum,  London.  Mr.  Toung 
stated  that  he  bas  reoentiy  obtained  spedmens  of  this  interesting 
shell  in  a  seoond  and  new  locnUty,  at  a  quarry  neac  Boghead,  South- 
west of  Hamiltou,  and  made  some  remarks  on  Mr.  Thomson's  discovery 
as  the  earliest  reoorded  example  of  the  genus  Anonûa  found  in  this 
oountry. 

The  f oUowing  papers  were  then  read  : — 

"Note  on  the  récent  occurrence  of  the  Crâne  (Qrus einerea)  in 
Boss-shire,"  by  the  Seoretary. — ^Mr.  Gray  stated  that  he  had  examined 
a  young  nuile  bird  of  this  spedes  in  Dingwall  ten  days  ago,  whioh  had 
been  shot  on  the  Dundonndl  estate,  near  the  head  of  Loch  Broom,  on 
the  West  Coast,  and  that  a  seoond  spedmen  had  been  seen  and  shot  at 
by  a  keeper  at  Loch  Torridon,  in  the  last  week  of  March.  Mr.  Gray 
also  read  a  oommunioation  to  the  meeting  from  Mr.  Wilson,  of  Eirk» 
oaldy,  on  the  occurrence  of  a  maie  Golden  Oriole  {Orioluê  gMuUk), 
whioh  was  shot  on  the  estate  of  Baith,  in  Fifeshire,  on  the  23rd  of  last 
month. 

**  Notes  on  reoentiy  determined  Foraminifera  from  the  Lanarkshire 
Coalfidd,"  by  Mr.  John  Toung. — The  anthor  of  this  paper  stated  that 
he  had  snbmitted  the  spedmens  with  whioh  his  remarks  were  IQus- 
trated  to  Mr.  Henry  B.  Brady,  F.L.S.,  Newoastie-on-Tyne,  and  that 
they  had  been  found  by  him  aU  to  belong  to  new  speoies,  whioh  he  had 
named  as  f  ollows  i-^Temtukuria  cmtiquat  Invohdina  loboto,  J.  radiata, 
I,  eoniea  ;  one  or  two  forme  being  left  undetermined  nntil  further  seo- 
tiens  were  made,  so  as  to  détermine  their  exact  relationship  to  some  of 
the  other  fossil  gênera.  Mr.  Toung  also  stated  that  préviens  to  the 
récent  researohes  made  by  himself  and  other  members  of  the  Naturel 
History  and  Geologioal  Sodetiea  of  Glasgow,  no  Foraminifera  had  ever 
been  reoorded  from  the  oarboniferous  rooks  of  the  West  of  Scotiaod  ; 
but  in  the  washing  of  certain  of  the  weathered  limestones  and  shalea 
the  àbove  mentioned  spedea  had  becoi  found.  Mr.  Toung  next  pointed 
ont  the  vertical  range  and  distribution  of  the  spedes,  the  varioua 
localities  and  nature  of  the  strata  in  whidi  he  had  found  thèse  minute 
oxganisms,  and  reoommended  a  more  extended  searoh  for  other  forma  ; 
oondnding  his  paper  by  remarking  that  the  genus  Involutina,  whioh 
was  once  thought  to  be  an  essentiaUy  liassic  type,  was  now  dedared 
by  Mr.  Brady  to  bave  its  f allest  and  most  charaoteristic  devdopement 
in  the  oarboniferoua  period. 

"Notes  on  Plewrohra/nckus  plwnula  (Montagu),  with  illustrative 
Spedmen,"  by  Mr.  David  Bobertson,  F.G.S.,  vioe-preddent. — ^Mr. 
Bobertson  remaiked  that  duringthe  présent  month  he  had  proonrsd 
thieeor  four  apsoiiaffiui  ai  tbia  animal  from  the  flahermen  at  Oumbima, 
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who  had  f  oimd  them  in  aome  nnmben  adhering  to  iheir  lines  bvonght 
np  from  deep  water.  PreyioiiBly,  he  had  looked  apon  the  species  m 
rare  in  that  looiJity,  having  obtained  only  two  speoimens  in  ail  hia 
expérience  there. 

lîie  following  donations  to  the  library  were  then  annonnoed  : — 1. 
Transactions  cmd  Proceedings  of  the  Bota/nieal  Society  of  Edinbwrgh, 
▼ol.  X.  part  1 — from  the  Booiety.  2.  Transactions  of  the  QeologicaL 
Society  of  Qlasgovo,  vol.  iii.  part  2— from  the  Booietj.  3.  Memoirs  of 
the  Wemerian  Society,  Tols.  vi.  Yii.  and  part  1,  vol.  viu.— from  the 
Bojal  Phyùcal  Society. 


HALIFAX  INSTITUTE  OF  NATUEAL  SCIENCE,  NOVA 

8C0TIA. 


MoNTHLT  Mbstinq,  Apbil  IIth.— J.  Matthew  Jones,  Esq., 
F.L.S.,  président,  in  the  chair.  Dr.  J.  B.  Gilpin  read  a  paper  "  On 
the  Mnsqnash  {Fiber  «ibet^icud)."— He  g9,Ye  a  particnlar  description 
of  the  animal,  notioing  the  singnlar  formation  of  the  hind  feet,  which, 
from  the  toes  being  so  densely  dothed  with  stiffened  hairs  on  either 
side,  are  rendered  espeoially  nsefnl  in  swimming  ;  the  bristly  hairs  are 
stretohed  ont  horisontally  when  the  hind  feet  press  the  water,  and 
lap  down  when  tho  feet  are  drawn  towards  the  body  again.  Begard- 
ing  the  habits  of  the  mnsqnash,  the  foUowing  interesting  remarks 
were  made  : — 

The  night  is  his  spécial  time  for  seeking  food,  for  pastime,  or  for 
repairing  his  honse,  making  holes,  Ao,  As  the  eye  of  a  snmmer's  day 
doses  in,  the  surface  of  almost  any  retired  forest  lake  seems  entirely 
broken  np  by  their  œaseless  gambols.  Pnrsning  eaoh  other  round 
and  ronnd,  stopping  to  bite  off  a  green  rush,  diying  or  throwing  them- 
seWes  entirely  on  one  side,  and  so  floating  along.  In  this  position 
they  use  but  one  leg.  As  regards  food  the  musqnash  is  a  vegetable 
feeder,  eating  the  bull-rnshes,  arrow-head,  sweet  flag,  bine  iris,  and 
water  lily.  At  times  he  yisits  the  meadows  adjacent  to  his  aqnatic 
home  and  eats  the  imparted  Timothy  grass  in  préférence  to  the  native 
"  red  top  "  and  "  bine  joint."  He  will  also  eut  off  the  stems  of  young 
wheat,  sprawling  orer  and  tangling  more  than  he  eats.  The  mouths 
of  his  runs  are  frequently  paved  with  the  shells  of  fresh-water  clams 
(Unio).  The  mnsqnash  will,  at  times,  coUect  a  masa  of  yegetable 
food  and  fioat  it  down  stream.  A  young  friend,  who  was  watching  for 
dnoks  up  one  of  onr  pleasant  rivulets,  paw  a  female  musqnash  coming 
down  stream,  pushing  before  her  a  raft  of  green  buirushes,  and  weU 
paoked.  On  my  snggesting  that  she  was  building  her  nest,  heobserred, 
"  It  is  only  summer  time,  they  don't  bnild  till  the  fall  ;  she  is  getting 
food  for  her  littie  ones."  My  son  lately  opened  one  of  their  houses, 
situate  on  Lake  Winslow,  about  twenty  yards  from  the  shore.  The 
depth  of  water  about  the  nest  was  2  ft.  3  in.  The  height  of  the  house 
aboYe  the  water  was  1  ft.  7  in.,  and  its  circumference  at  the  water*s 
edge  abont  12  ft.  On  pulling  it  to  pièces  the  npper  room  was  found 
to  be  about  6  in.  below  the  top  and  made  np  of  soft  dry  hay,  the  roof 
being  water>tight.  The  materials  of  the  whole  honse  were  sedges, 
rushes,  grass,  sticks,  and  hay. 

"  On  some  Marine  Invertebrates  of  Nova  Scotia,"  by  the  Président, 
who,  in  alluding  to  the  Tunicata,  thus  desoribed  Boltenia  clavata  : — 
On  carefuUy  examining  a  Bi>eoimen  in  my  collection,  preserred  in 
aloohol,  I  am  enabled  to  offer  the  following  particulars  : — Length  of 
sac,  2  in.  2  lines  ;  breadth  of  ditto,  1  in.  5  Unes  ;  length  of  pedunole  or 
stem,  9  in.  On  opening  the  pedunde  from  sac  to  base,  I  found  it 
hoUow  the  entire  length,  excepting,  perhaps,  half  an  inch  immédiate 
to  the  root  itself ,  which  is  composed  entirely  of  fibrons  cords,  traversing 
and  interlacing  eaoh  other,  and,  in  some  parts,  forming  a  solid  mass, 
particularly  at  the  base.  On  careful  search,  I  could  discorer  no  com- 
munication between  this  hoUow  stem  and  the  sac.  Trayersing  what 
may  be  termed  tho  dorsal  région  of  the  i)eduncle,  I  found  a  fibrons  or 
muscular  cord  continuons  throughout  its  length,  evidentiy  serying  the 
purpose  of  a  vertébral  column.  It  was  hollow  for  about  half  an  inch 
from  the  sac,  and  communicated  with  its  interior.  As  regards  this 
muscular  column,  it  is  probable  that  it  can  be  stiffened  or  relaxed  at 
the  will  of  the  créature,  and  that  in  either  case  to  enable  it  to  bend  its 
sac  to  the  snrrounding  sea-bottom,  or  keep  erect.  The  pedunde  is 
wholly  ramified  by  muscular  fibre,  which  evidently  gives  it  the  peonliar 
toughness  which  charaoterizes  it.  The  sac  also  is  of  a  leathery  oon- 
sistenoe,  but  more  délicate  in  appearanoe,  althoughthicker  and  equally 
tough. 

On  the  stem  of  one  of  my  spécimens,  which  was  bronght  np  from  a 
depth  of  about  one  hundred  fathoms,  eighty  miles  east  of  Cape 
Breton,  there  exists  an  abundant  parasitio  growth,  among  which  a 
Polyzoan  of  the  genus  Cdlepora  is  very  prominent,  enorusting  the 
stem  and  adhering  to  the  seaweed  which  also  clothes  it.  l^ute 
spécimens  of  Saoticava  rugosa  are  inclosed  hère  and  there  in  the  oelle- 
I>ore  mass,  and  at  intervals  a  small  and  handsome  coralline  ooonrs.  I 
also  obtained  several  Bhizopods,  ail  bdongingapparentiy  to  one  genus, 
the  Nonionina  of  D'Orb. 

Judging  from  spedmens  of  Boltenia  in  my  collection,  I  imagine  that 
the  parasitic  growth  exists  in  greater  or  less  profusion,  according  to 
the  âge  of  the  invertebrate,  as  one  example  has  its  pedunole  hardened 


and  woody,  as  if  past  its  prime,  and  the  odlepore  whioh  f omiB  a  oom. 
plete  omst  aïonnd  it  is  dead  at  the  base,  and  its  surface  is  arnoothed 
preoisely  likeaged  ooral at  the  base  of  a  récent  growth. 

The  geographical  distribnticm  of  B,  clavaia  on  the  east  eoaii  of 
America  appears  to  extend  from  New  York  to  the  Arotio  régions,  as 
it  has  been  taken  off  the  New  York  shore  ;  on  that  of  MaBsaohaaetU; 
at  Grand  Manan,  Bay  of  Fnndy  ;  in  the Straits  of  Belleisls, labrador; 
and  in  Greenland. 


BOSTON  (U.S.)  SOCIETY  OF  NATUBAL  HISTOBY. 

Mabch  10TH. — ^Mr.  William  T.  Btigham  in  the  chair.  Fomteea 
persons  présent.  The  following  papers  were  presented  : — "  Note  on 
the  Oocnrrence  of  EuUptorhamphus  hngirostris  on  the  Coast  of  Mana- 
ohusetts,"  by  F.  W.  Pntnam. — ^Dr.  Gûnther,  in  his  valnsble  Oaia^« 
of  the  Fishes  of  the  British  Muséum,  admits  five  distinot  fonns  nnder 
the  genus  Hemirhamphus,  whioh  had  been  oonsidered  as  gênera  by 
other  antiiors.  While  fully  agreeing  with  Dr.  Gfinther  that  the  teetii 
are  too  rudimentaiy  in  this  sub-family  to  warrant  the  establishment 
of  gênera  based  on  them  alone,  yet  the  charaoters  afforded  by  ihe 
head,  body,  and  fins,  appear  to  be  snffident  to  establish  thèse  gronpi 
as  gênera.  At  ail  erents  there  seems  to  me  no  reason  to  question  tiu 
generic  rank  of  the  gronp  now  nnder  considération  ;  for  their  elongated, 
slender,  and  narrowed  bodies,  long  peotorals,  short  ventrals,  and 
elongated  heads,  give  them  an  appearanoe  nearly  as  marked  from  the 
typical  Hemirhamphus  BrasiUensis  as  is  Exoosstns. 

Prof.  Valendennes  has  described  two  spedeaof  Hemirhamphnswith 
yery  long  nnder  jaws,  long  bodies,  and  long  pectorals.  One  of  theie 
was  figured  by  Bussell,  and  afterwards,  from  a  spécimen  reoeiTed  from 
the  Bay  of  Bengal,  by  Valendennes,  in  the  illnstrated  édition  of  the 
Règne  Animal,  nnder  the  name  of  H,  longirostris,  as  at  that  time  it 
was  the  only  species  known  having  an  exceedingly  long  jaw.  In  the 
Histoire  Nattvrélle  des  Poissons,  a  second  species,  obtained  at  De 
Peyster's  Idands  (South  Pacific),  with  a  still  longer  nnder  jaw,  ia 
figured  and  described  nnder  the  name  of  H.  m^ierorhynehus. 

In  1859  Prof.  Gill  founded  the  genns  Euleptorhamphus  foraspeeÎM 
of  Hemirhamphin»,  with  tricnspidate  teeth  in  the  lower  jaw.  H< 
compares  the  spécimen  (the  locality  unknown)  whidi  he  namea  £. 
Brevoortii,  with  H.  maerorhynchus  and  H,  longirostris,  to  which  he 
acknowledges  it  to  be  very  dosdy  allied  ;  but»  as  the  charaoter  of  the 
teeth  in  his  spécimen  differed  from  that  givon  as  existing  in  the  two 
allied  spedes,  he  felt  warranted  in  oondderisig  his  fish  not  onlj  as  a 
distinct  species,  bnt  also  as  the  type  of  a  new  genns. 

In  September,  1869,  Frands  Gardner,  Esq.,  of  Boston,  presented  to 
,  the  Peabody  Academy  of  Science  a  fish  oanght  a  few  days  previosslj 
by  Mr.  Agustus  Wdoome,  a  fisherman  at  Nantncket,  while  fishing 
with  a  number  of  others  off  the  island.  None  of  the  fishermen  on  the 
island  had  ever  seen  such  a  fish  before,  and  it  was  giyen  to  Mr.  Gardner 
on  condition  that  a  name  and  some  aocount  of  it  shonld  besenttotfr. 
Welcome.  At  the  first  examination  I  f  dt  sure  that  this  species  was 
dther  H,  longirostris,  Val.,  or  a  dosdy  allied  spedes.  And  onlooking 
over  the  oollection  in  the  Academy,  I  was  still  fnrther  surprisedto  find 
two  spedmens  of  a  dosdy  allied  species,— one  from  Cayenne,Gniaoa, 
presented  sereral  years  since  to  the  Essex  Institnte  by  Capt  J.  Cheever, 
and  the  other  without  a  labd.  Thèse  two  spedmens  I  nowrefer  with 
but  slight  hedtation  to  H,  maororhynehus  of  Valendennes. 

A  fourth  spécimen  of  the  genns  was  disooyered  in  the  colleotion  of 
the  Boston  Sodety  of  Natural  History,  bnt  nnfortunately  was  withont 
a  labd  indioating  its  locality.  This  spedmen  is  nnqnestionabijr  the 
same  spedes  as  the  one  from  Nantnoket. 

I  haye  also  hastily  examined  three  spedmens  contained  in  the 
muséum  of  comparatire  soology,  which  were  oollected  by  Mr.  Andrew 
Garrett  at  Hawaii,  and  am  satisfied,  as  well  as  one  can  be  withont 
direct  comparison  of  the  spedmens,  that  they  are  of  the  same  speoies 
with  the  other  spedmens  I  hare  conddered  as  H.  longirostris, 

The  tricuspid  teeth  notloed  by  Prof.  Gill  in  his  E,  Brevoortii  do  not 
seem  to  be  of  much  importance,  as  one  of  the  three  spécimens  bm 
Hawaii,  in  the  muséum  of  comparative  zoology,  has  tricuspid  teethm 
the  nnder  jaw,  while  the  other  spécimens,  whioh  do  not  otherwisedifftf 
from  it,  hawe  dmple  conical  teleth.  The  spedmen  from  the  Boston 
Sodety  is  spedally  interesting  as  exhibiting  the  back  teeth  of  the  nndtf 
jaw  with  three  points,  while  the  front  teeth  are  simple.  I  must  remark, 
however,  that  I  haye  not  been  able  to  detect  trionspid  teeth  in  the  two 
spedmens  I  haye  oonsidered  as  fi.  maerorhynchus,  though  as  I  hare 
not  found  them  in  three  of  the  spedmens  that  I  haye  indentifiedssii' 
longirostris,  this  charaoter  cannot  be  oonddered  as  eyen  of  speoifio  un* 
portance. 

The  author  then  gaye  a  snmmary  of  charaoters  exhibiting  vioo* 
commom  to  the  two  species,  and  showing  how  olosely  allied  they  ^ 
The  spedmens  are  ail  nearly  of  the  sise  of  thoee  figoted  by  Valenmen- 
nés  ;  the  Nantncket  spécimen  being  a  littie  smaUer  than  hia  ûgoie  (» 
H.  longirostris,  whUe  the  Cayenne  and  two  of  the  Hawaiian  specunetf 
are  a  littie  longer  than  his  H  maerorhynchus,  ^ 

The  author  appends  the  following  note  :— Sinoe  oommunicaby  •?« 
aboyé   to   the    sodety,    the   invalnable   Zoologieal  Bscord  d  i^- 


Uè,  *i.18?0.] 
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GKinther,  for  1868  (jnst  reoelved  in  this  ooontry),  has  called  mj  atten- 
tion to  the  Bepertorio  Fisico-Natural  de  la  Islok  de  Cuba,  by  Prof. 
Poey,  in  which,  p.  383,  he  desoribes  aa  new  Euleptorhatnphua  vélo» 
from  Onba. 

Prof.  Poey  oompores  bis  Bpeoies  witii  tbe  figure  and  description  of 
Valenoiennes'  H.  longiroatris^  with  wbicb  be  states  it  to  be  very 
oloeely  allied.  He  givea  deptb  of  body  as  oontained  ton  and  one  third 
times  in  tbe  lengtb,  and  tbe  diameter  of  tbe  eye  tbree  and  one  balf 
times  in  tbe  bead.    Dorsal  19  ;  anal  21.    Teetb  trionspid. 

Thèse  pointa^  from  tbe  description  of  Poey,  indioate  bis  spedmens 
to  be  intermediate  between  wbat  I  bave  oonsidered  aboYO  as  îr.  "Umgi- 
rottris  and  JE«.  maerorhynchua,  and  strengtben  my  belief  tbat  tbere  is 
only  one  known  speoies  of  tbe  genns. 

*'  A  Berision  of  tbe  Classifioation  of  tbe  Mollnsoa  of  Massaobnsetts,  " 
bj  W.  H.  Dali,  Smitbsonian  Institution,  was  also  a  paper  read,  but 
the  report  of  it  bas  not  yet  reaobed  us  in  fnll. 


FOREIGN  ACADEMIES. 


-•o*- 


THE  ¥BENCH  ACADEMY. 

Pabis,  Apbxl  2ftTH. — M.  Faye  addressed  tbe  meeting  witb  regard  to 
awork  reoently  pnblisbed  in  Germany,  on  tbe  advantages  to  be  gained 
bytbe  use  of  pbotograpby  in  obserying  oertain  astronomioal  pbe« 
nomena,  snob  as  eolipses,  ooonltations,  and,  in  tbe  présent  instance, 
for  obsenring  tbe  approaobing  transit  of  Venus.  Tbe  adrantages 
of  tbe  pbotograpbio  metbod  were  reoognized  by  bim  eigbteen  years 
ago.  He  said  be  was  glad  to  see  tbat  foreign  astronomers  were  about 
making  use  of  tbis  metbod,  and  be  reoommended  it  again  to  tbe 
astronomers  of  tbe  Observatory  and  of  tbe  Bureau  of  Longitudes. 
M.  Faye  also  mentioned  a  work  publisbed  at  Borne  by  M.  Bespigbi, 
on  tbe  results  of  a  great  number  of  observations  on  tbe  protubérances 
of  tbe  snn  made  by  following  tbe  metbod  indioated  by  M.  Janssen. 
An  interesting  faot  wbiob  results  from  tbe  wbole  of  tbese  obser- 
Tations,  wbicb  are  ratber  numerous,  is  tbat,  in  tbe  part  N.N.E.  and 
S.8.W.  of  tbe  Sun,  tbe  protubérances  are  soaroely  apparent.  In  gênerai, 
they  are  not  visible  at  eitber  of  tbe  pôles  up  to  about  20**  ;  wbilst,  on 
tbe  oontrary,  tbey  are  very  numerous  towards  tbe  latitude  of  45°. 

M.  Faye  tben  made  some  remarks  on  tbe  oauses  to  wbiob  tbe  pro- 
tubérances migbt  be  attributed.  He  oonsiders  tbe  protuberanoes  as  di- 
rect émanations  from  tbe  pbotospbere,  projected  from  above  tbe  bydrogen 
layer  wbicb  surrounds  tbe  son  by  means  of  asoending  cnrrents.  He 
thinks  too  tbat  otber  descending  ourrents  drive  tbese  masses  above 
tbe  layer  in  wbiob  tbey  appear,  by  virtue  of  a  force  wbicb  may  be  pro- 
duoed  by  tbe  reaotion  of  tbe  pbotospbere  on  tbe  bydrogen  layer  wbicb 
Burronnds  it.  Perbaps  tbere  is  also  an  effeot  of  tbe  répulsive  force 
attributed  to  tbe  sun,  tbe  eflfects  of  wbiob  were  supposed  to  be  visible 
in  tbe  faot  tbat  tbe  tails  of  cornets  are  always  in  an  opposite  direction 
to  tbe  sun. 

M.  Cabours  tben  brougbt  forward  a  bOok  written  by  bim  in  con- 
jonotion  witb  M.  H.  Qid,  on  tbe  new  platinum  derivatives  of  tbe 
pbospboms  bases.  Tbeie  is  found  in  tbe  animal  world,  but  disse- 
minated  in  différent  organs  and  sécrétions,  a  substance  discovered  for 
the  firat  time  by  M.  Strecker  in  tbe  bile,  and  by  M.  liebreicb  in  tbe 
brain,  and  giTen  by  tbem  tbe  names  of  choline  and  nevrine  in  order  to 
indioate  its  origin«  M.  Wurtz  proved  two  years  ago  tbat  tbis  sub- 
Btanoe  oan  be  artificiaUy  produced  by  aoting  on  trimetbylamine  witii 
ohlorbydride  of  glyool.  Tbe  work  presented  by  M.  Cabours  dealt 
grenenûly  witb  tbe  furtber  development  of  tbe  aubjeot. 

M.  liouville  announced  tbe  diacovery  at  MaraeiUes,  by  M.  Borolli, 
of  a  new  small  planet  wbicb  is  tbe  llOtb  in  tbe  séries  of  asteroids 
slready  known  wbiob  revolve  between  Mars  and  Jupiter  ;  tbis  dis- 
oorery  was  made  on  tbe  19tb  of  April.  M.  Borelli  baving  begged  M. 
Pftlannay  to  give  a  name  to  tbis  new  planet,  be  gave  it  tbat  of  Lydia. 
M.  Henri  Sainte-Claire-Deville  presented  a  memoir  by  M.  Alfred 
IMtte  oontaining  tbe  détails  of  researobes  relative  to  lodic  acid  made 
flkt  the  Laboratory  of  tbe  Normal  SobooL  M.  H.  Sainte-Claire-J>eville 
ailso  presented  a  note  on  tbe  emnlsion  of  liquids. 

M.  Béobamp  read  a  paper  on  the  présence  of  numerous  organisms 
in  ▼arious  spécimens  of  obalk. 

M.  Bonafont  tben  read  a  paper  on  bis  new  apparatns  for  tbe  treat- 
ment  of  diseasee  of  tbe  middle  ear. 

Af  ter  tbis  a  communication  was  made  by  M.  Tremblay  on  tbe 

neoeasity  of  organizing  a  maritime  protection  System  on  ail  i^e  ooasts. 

The  meeting  was  brougbt  to  a  dose  witb  a  paper  by  M.  Cronllebois 

on  the  rariations  of  tbe  index  of  réfraction  of  water  aocording  to  tbe 

température. 

THE  YIENNA  ACADEMY. 

ICasch  17tr.— Prof.  Von  Graber  presented  a  memoir  on  tbe  similarity 
iz&  stmotore  of  tbe  extemal  f emale  semai  organs  in  the  Locustid»  and 
Aeridia  on  the  gronnd  of  their  development. 


Marcb  24tb. — ^Prof .  J.  Stefan  presented  a  preliminary  communica- 
tion on  a  new  expérimental  metbod  of  analyzing  tbe  motion  of 
resounding  columns  of  air,  by  Professors  A.  Toepler  and  L.  Boltz- 
mann. 

A  communication  was  made  also  by  Prof.  Stefan  on  some  researcbes 
on  tbe  excitement  of  longitudinal  vibrations  by  transverse  ones. 

Dr.  A.  Boue  made  some  remarks  on  tbe  accumulation  of  erratio 
blocks  in  tbe  new  red  and  tertiary  sandstones  or  oonglomerates. 

Prof.  Brilcke  presented  a  memoir,  entitled,  "  On  tbe  Pbysiological 
Signification  of  tbe  Breaking  up  of  Fat  in  the  Small  Intestine."  He 
points  ont  tbat  tbe  broken  up  f  atty  aoids — ^broken  up  by  tbe  aotion  of 
tbe  pancreatio  juice,  and  combined  witb  alkalies  as  soaps — ^facilitate 
in  a  marked  degree  tbe  emuLrification,  and  at  tbe  same  time  tbe 
absorption,  of  tbe  undecomposed  fat. 

Dr.  S.  Stem  presented  a  memoir  on  tbe  résonance  of  nnoonfined 
air,  a  contribution  to  tbe  tbeory  of  sound. 


NOTES  AND  MEMORANDA. 


TTniTeraity  of  London. — ^Tbe  following  bave  been  appointed 
Examinera  or  Assistant-Examiners  for  1870-71  :  — Classics — ^Bev. 
Hubert  Asbton  Holden,  LL.D.,  M.A.,  and  F.  A.  Paley,  MJL.  Tbe 
Englisb  Ijanguage,  Literature,  and  History — J.  Q.  Fitcb,  M.A.,  and 
Professer  Morley.  The  Frencb  Language — Professer  C.  Cassai,  LL.D., 
and  Ghistave  Masson,  B.A.  Tbe  German  Language — Frederick 
Altbaus,  Pb.D.,  and  Beinbold  Bost,  Pb.D.  Tbe  Hebrew  Text  of  tbe 
Old  Testament,  tbe  Greek  Text  of  tbe  New  Testament,  tbe  Evidenoes 
of  tbe  Christian  Beligion,  and  Scripture  History — Bev.  Samuel 
Davidson,  D.D.,  LL.D.,  and  Bev.  J.  J.  Stewart  Perowne,  B.D.  Logic 
and  Moral  Pbilosopby — Bev.  Mark  Pattison,  B.D.,  and  Professer  G. 
Croom  Bobertson,  M.A.  Political  Economy — ^Professer  W.  Stanley 
Jevons,  M.A.,  and  Professer  T.  E.  Cliffe  Leedie,  LL.B.  Matbematics 
and  Natural  Pbilosopby — Professer  H.  J.  S.  Smith,  M.A.,  F.B.S., 
and  Professer  Sylvester,  M.A.,  F.B.S.  Expérimental  Pbilosopby — 
Professer  W.  G.  Adams,  M. A.,  and  Professer  G.  Carey  Poster,  B.A., 
F.B.S.  Chemistry — ^Dr.  MatthieSsen,  F.B.S.,  and  Professer  Odling, 
M.B.,  F.B.S.  Botany  and  Yegetable  Pbysiology — Joseph  Dalton 
Hooker,  M.D.,  LL.D.,  F.B.S.,  and  Thomas  Thomson,  M.D.,  F.B.S. 
Gtoology  and  Palœontology — Professer  Duncan,  M.B.,  F.B.S.,  and 
Professer  Morris,  F.G.S.  Law  and  the  Principles  of  Législation — 
James  Bryce,  B.C.L.,  and  Thomas  Erskine  Holland,  M.A.  Praotice 
of  Medioine---John  Syer  Bristowe,  M.D.,  and  Prof  essor  J.  Russell 
Beynolds,  M.D.,  F.B.S.  Surgery— Professor  John  Birkett,  F.B.C.S., 
and  F.  Le  Gros  Clark,  F.B.C.S.  Anatomy  —  Professer  William 
Tumer,  M.B.,  and  Professer  John  Wood,  F.B.C.S.  Pbysiology,  Com- 
parative Anatomy,  and  Zoology— Miohael  Poster,  M.D.,  and  Henry 
Power,  M.B.  Obstetric  Medicine — ^Bobert  Bames,  M.D.,  and  Pro- 
fesser W.  M.  Graily  Hewitt,  M.D.  Materia  Medica  and  Pharma- 
ceutical  Chemistry — Thomas  B.  Fraser,  M.D.,  and  Professer  Alfred 
Baring  Garrod,  M.D.,  F.B.S.  Forensio  Medidne — E.  Headlam 
Greenhow,  M.D.,  and  Thomas  Stevenson,  M.D. 

Disoorery  of  an  Underground  Dwelling  in  Ireland. — A  ourious 
diaoovery,  says  tbe  BuUder,  has  been  made  on  tbe  farm  of  Eilourt,  about 
two  miles  from  Malin  Head.  While  two  men  were  raising  a  stone, 
tbey  found  a  large  opening  undemeath.  To  the  south  of  the  opening 
tbere  seema  to  bave  been  a  refuae-room,  wbiob  ia  about  10  ft.  in  lengtb, 
and  filled  with  limpet-abeUa,  beef-bonea,  and  aahea.  North-weat  from 
theentranoe  ia  an  apartment  12  ft.  long  by  9  ft.  wide,  and  5  ft.  high; 
at  the  end  of  wbiob  ia  a  amall  round  hole  ont  in  the  rook,  juat  large 
enough  to  oreep  through,  wbiob  leada  by  a  passage,  50  f  t.  long  by  3  f  t. 
wide,  into  a  fourth  aparlwient,  mnningwitb  a  kind  of  ourve,  and  20  ft. 
by  6  ft.  Pasaing  thxough  this,  the  flfth  division  seems  to  bave  been  a 
kind  of  water-room,  with  a  olear  spring  in  one  end  of  it.  The  room  ia 
12  ft.  long,  9  f  t.  wide,  and  6  f  t.  high.  To  the  left  is  a  kind  of  oellar  by 
3  f  t.  of  a  dzop,  the  entranoe  of  wbiob  ia  Tery  amall  ;  but  the  cellar  ia  45  f  t. 
long  and  5  ft.  wide,  at  the  end  of  whioh  ia  another  entranoe  built  up 
with  a  ahore  atone. 

Deacription  of  Browninc'a  Antomatio  8x>eotroaoope.  —  Thia 
inatrument  ia  thua  deaoribed  in  tbe  Chemical  Newi  : — It  ia  f  nmiahed 
with  a  battery  of  aix  equilateral  priama  of  denee  fiint  glaaa  ;  allthepriama 
are  joined  together  like  a  ohain  by  their  respective  oomers,  the  baaea 
being  in  thia  manner  linked  together.  Thia  chain  of  priama  ia  thenbent 
round  ao  aa  to  f  orm  a  oirole  with  the  apioea  outwarda  ;  the  centre  of 
tbe  baae  of  eaoh  priam  ia  attaohed  to  a  radial  rod.  Ail  theae  roda  paaa 
through  a  oommon  centre.  The  priam  neareat  tbe  ooUimator,  t.e.,  the 
firat  priam  of  the  train,  ia  a  fixture.  The  movement  of  tbe  otber  priama 
ia  tiien  in  the  proportion  of  1,  2,  8,  4,  and  5,  the  laat  or  6th  priam 
moving  five  timea  tbe  amonnt  of  the  aeoond.  Ail  theae  motiona  are 
oonmiunioated  by  the  simple  roTolution  of  tbe  miorometer  aorew  whioh 
ia  uaed  for  meaanring  the  position  of  the  linea  in  the  apeotmm,  and 
theamoiint  of  motion  of  eAdi,  and  of  the  taleaoopei  ii  m  anuged  that 
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4m  ptino*  an  sntommtiakUy  adjut>d  to  tiu  minimum  uiglB  of  darû- 
•îon  (en  the  m;  nndn  tiMiÙDatifHi.  It  li  mu;  to  test  tha  cffloieiio;  of 
tlu  ilutramsnt  in  this  leipeat.  On  takiiig  tha  lani  ont  of  tlia  Bje-idaM 
of  the  teleaoopa,  tlia  wlioli  flald  □(  view  ia  found  to  be  flUed  with  Um 
ligbt  of  Um  ooloni  of  that  poction  of  the  spaotram  «hioii  the  obaerm 
«isbaB  ta  aiamina  ;  whila  in  t,  ipectroioopa  o(  the  onul  oonitraotion, 
ftt  tho  eitrame  end*  of  the  ipeatinni,  jiut  wbare  tbs  light  is  moflt  co- 
qnirad,  onlj  a  lena-ihaped  luia  of  lîght  vonld  be  foncd  in  the  fleld  o( 
liew.  Ab  n  oonceqneaM  of  this  paonliKTit;,  the  nolet  and  deep  red 
anda  of  the  apectnim  ara  gieatly  alongatad,  or  rathei  taaoh  more  of 
them  oan  b«  leeD  thu  in  an  ordinair  «pavtrotoopa,  and  tha  H  lioae, 
«hioh  aia  geneiaUr  bmb  oslf  with  difflonltr,  ooma  oat  in  a  matked 
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VfSDSESDAY,  Haj'  «th. 
Soeiety  of  Arts,  8  p.m.     CoTersuione  nt  South  Eanglngton  Huseum. 
Obatetriwl  Society,     7  p.m.,  Spealil  CouncU  Meoting.      8  p.m.,   "On 

some  Température  VoriatioDS  ia  Diseases  of  Children,"  hy  Dr.  W. 

Squire.    And  other  papen  by  Dr.  Brunton  aad  Dr.  Wyôn  Williams. 

THURSDAY,  Eth. 
Royal  fiodety,  8.30  p.m.    Baksriui  Lecture.    Babject:— "On  tiie  Pre- 
CarbonUeroua  Flom  of  Narth-E^tern  America,  and  more  especlsUy 
on  that  of  the  Erian  (DeTonien)  Feriod,"  by  Principal  Danou,  F.RS., 
of  MeQill  Colley,  Montréal. 


if  Discorery  of  Amarioan  Con- 


,iot,,  s 


mical  Soclo'tj,  6  p.m.     "Vapour  Densitiea,"  b;  Mr.  J.  ^.  Broun. 
"  New  Comi^  Micerali,"  Praf.  A.  H.  Cbuiiù. 
Hoyal  Society  Club,  a  p.m. 

Boyal  InrtitutioD,  S  p.m.     "  Eleotricity,"  by  Profeuor  T^ndall. 
Iiondon  iDititutloQ,  7.30  p.m. 
Sooiet^  of  Artiste  and  Amateurs,  S  p.m. 


Nor 

(Beetles)  of  Ihe  District." 


BOTal  InatltutloE,  S  p.m. 
Philoloeical  Society,  8.15  p 

by^r.  D.  P.  ¥ry. 
Arohieological  loatitutioD, 
OeologistiF  Association,  ^  ~ 


FBIDAT,  8th. 

rouping,"  , 

cproTemeiit  of 


Star-Orouping,"  fcc.,  bv  Mr.  Proctor. 
.11 1  jj  Éiglish  Orthogra 

Western   Medjcal  and   Siû:gical  Sodety  of  London 


8p.m. 

J  ETKÛI 


8ATURDAY,  7tii. 
Boyal  Institution,  8  p.™.    "Astronomy  of  Comète,"  by  Prof,  Orent. 
Oaologists'  Association.     Eicumon  to  Lewisbom,  Kent     Hemben  to 
meet  at  Charing  Cross  Station,  at  S  p.m. 

BDNDAY,  Bth. 
fiunday  Lecture  SodetT,  8  p.m.     "On  tha  Prerentlon  of  Infeotioul 

Diseases.  Illuitrated  by  the  Sacltary  Heasures  anforoed  In  tbe  Cityof 
Bristol,"'  by  Henry  Uoody,  Bsq. 

MONDAY,  «h. 

Ttoyal  Oeograpliical  Society,  8.30  p.m. 

London  InetitutloD,  i  p.m. 

QeologisU'  AssodaCion.    EioursiDn  to  Swlodon,  Stroud,  ud  Ha^hlll,  for 


Boyal  InsUtutûm,  2  p.n 


TUESDAY,  lOth. 


usologT,  openiDs  A 
of  tbe  Norman  C^queet  on  the  Ethnoloor 
BeT.  Dr.  Niobolas,  Sf.A.,  F.G.S. 
Boyal  Medteal  and  ChlnugiDal  Society,  8.80  p.B 
Inatitutlan  of  OiTil  EnglDeen,  8  p.m. 


,  the  Mnsemn  of  PiMtieal 
ilav.  "On  tha  Influence 
if  Qreat  Brilaln,"  by  tbe 


"  Uoral  PhiloBophy,"  by  Prof.  Blaokltu 
■WEDNESDAY,  llth. 


Society  of  Arta,  Sp.m 
Geological  Sodety,  8  p.  m. 
BoyalLtlerary  fimd,  S  p.». 
Boyal  Sodety  of  Uteratore,  4.1B  p.u. 
AMhsKdesIcil  AïKMdrtlou,  S  p.m. 


QtlllDLaOB^  Objectith.—  H.C.  — Wer^retthatoVlDgtothemBny 
lamands  on  car  lime  wo  oannot  oomply  wiUi  oor  eorreroondrait's  reoueet 
[lundlach'i  Ënslish  tgtat  Is  Hr.  Wmipear,  c^dan,  HnlL  If  "  H.  C 
«ll£  him  Uia  mattar  can  be  airangad.    Wa  baliera  11 


HnaiDH   or  ConFAHAnn  Zooboor.— "B.  B." — Dur 

oorrespondeDt's  oomnunlcation  reaohed  os  in  due  oocne.    Jt  shonld  hsTS 
been  earlier  aoknowledged,  but  that  it  was  mislaid. 

Sou-K-SPOT  MaiIKa  PinioDS.— "A.  E."  muet  bicueo  dut  oomptying 
with  his  reqDBst.  He  had  ample  end  abundant  opportnnidaa  of  enforcîng 
his  views.  We  do  not  tbink  his  reply  to  bis  opponeot  at  ail  satiafactoty, 
and  es  our  space  Is  much  onoroached  on,  wo  muât  décline  hia  propoaaL 
Had  hia  M8.  net  beon  doetroyed,  vt.  ahould  bave  retumed  it,  though  it  is 
quite  a^iainst  our  cusiom  to  do  so.     We  aboli  be  happy  to  hasr  from 

"  A.  £."  on  other  subjects,  and  weoan  aaaure  him  1 ~*^ 

influenoed  by  any  opinion  aare  our  own.     "A.  E." 
BuipiQiooB  bf  bis  opponent. 

"  METEOBOLooicaL  MAQaUNE."— "O.  J.  S."~It  ■•  to  baod,  Bod  diall 
teoeiro  attention. 

Ebrom  of  MaTCnE.— "T.  A.  O."— We  bes  to  thank  you  In  yoor 
letter.  We  are  (amiliar  with  many  of  Dr.  B.^  expérimenta,  and  qiûta 
agrée  with  him  in  his  gênerai  concluaions.  Tha  ttprit  At  eorpi  of  the 
preaa  rreranted  our  inaerting  the  title  sent.  We  could  hare  snppla- 
menled  your  liât  to  a  very  great  eitent— Ihe  oarelesanees  of  "  readar," 
editor,  and  publiaher  ia  somethicg  "  prcdlKioua,"  aa  Dotainla  Sampaon 
would  say. 

Nota  Scotia  iNBTrrnrE.— "  J,  M.  J."  is  hoarWy  tbanked  for  his  en- 
dosure.  Let  himaânduathepaper  by  aJlmeans.  ^s  rwusat  shall  be  laid 
before  our  publiahers,  as  it  refen  to  a  commercial — and  not  aditorial — 
aspect  of  tbe  journal. 

Briqhton  a»d  Sdhbx  NiTcnuL  Hibtory  Sooirrr.— "T.  W.  W."— 

The  report  la  to  hand.     Kiplanntion  is  quite  satisfaotory.     Hia  pami^iM 
haa  aiso  reached  ua,  and  sliBli  be  dqly  notioed. 

DuBUB  SoiKHTino  G0CI1TH8.— "  A.  W.  F."  ia  thankad.  Wo  shaD  ha 
glad  to  receira  tbe  reporta,    Wa  ahall  lay  his  proposai  bolbiw  the  pub- 

Tb«  Ukitebsitt  of  Lomdoh.— "J.  M."— We  thaiA  yon  for  th« 
"  outting.  "  We  oould  not,  with  a  r^iard  to  onr  own  InteTeatSjjMibliah 
it    Yon  will  eee,  however,  that  we  bare  referrwl  to  it  in  "  Tha  Week.' 

OEONB  aKD  AXTOXOHX  — "B.  H.  Allnatt"— -Bsport 
possible,  the  paper  aball  appsar  in  full  in  Ibla  nmnber. 
will  be  saparately  reported. 

WoKBM  il  THE  UmVïHfliTr  Of  Eddîeuboh.— " Dr.  L.'a"  lattar  hii 
been  reoeiTed.    We  are  much  obliged  for  hia  good  im'iimii 

PHOFAaATiHa  TBE  Laboh  fhom  Sud.—"  C.  9."  ia  thanked.  We  ara, 
howaver,  aorry  tbat  wa  cannot  reproduoe  the  papen  sent     "OaiJ  an 


Tha  meeting 


NOTICES. 


BonB  or  Puduoatioh.— Tbe  Publiahing  Trt&t  an  Inftaned  that 
Soiiimno  OnHtoti  will  be  publiahed  at  md-Aty  on  Wtiiutiiiy  in 
future. 

Subscribem  to  Soibntifio  Ofihioh  are  informed  that  tbey  can  proema 
of  the  Publishera  diraot,  or  through  tbeir  local  Booksaller,  n«at  oloth 
Cases  for  Bindiog  Volumes  I.  and  II.  of  this  periodioal,  price  2s.  aaeh. 

Ali,  persona  failiog  to  obtain  a  regular  supply  of  this  jounud  through 
thoir  local  agent  may  insure  Ita  prompt  reoeipt  upon  tbe  dey  of  pablicft- 
tloE  by  forwarding  their  nama  and  address  to  tbe  puhllshare,  at  76,  Great 
Queen-atreet,  together  with  a  remittancc  in  acoonianca  with  the  satgoined 
modiSad  aoale  of  subaoription  (which  Indudaa  poetage),  tîz. — 

£.  i.  d. 

One  Year'a  Bubsoription   0  17   8 

Half     „  „  0    >   « 

Qiuuter  „  0    6    0 

Snbaeriptdons  In  ail  cssea  to  be  p^d  in  adranoe. 

Thèse  tome  practically  abolish  the  diargs  for  poetage,  and  tboaa  of 

our  readers  who  bare  hitbarto  been  inoonTeoienced  bv  the  apatby  or 

inattention  of  tbeir  newsagenta  will  henoaforth  b«  sared  troubla  anitoy- 

anoe,  and  extra  oost  in  procuring  tbia  journal. 

Thi  Pububsebs  or  SoixtiTirio  OranoH  will  ba  h^ppy  to  fiirwaid  • 
prepaid  parcel  of  Frospectusea,  ko.,  to  any  subaorûiVB  who  wlU  inlanrt 
uemMlrea  in  oiraulatii^  them  among  thelr  trienda. 


Mij  11,  laro.] 
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MR.  PBOOTOR  ON  STAR-DEIPT  AND  NBBUL.B. 

|HIS  session's  programme  of  Friday  evenings  at  thê 
Boyal  Inetitution  was  a  brilliant  one.  It  dia- 
plajed  a  discrimination  on  the  part  of  the  Secre- 
tary  which  is  higUy  to  be  commended,  since  it 
contained  the  announcement  of  a  séries  of  lectures 
well  calcolated  to  illostrate  the  most  récent  advance  in  différent 
branches  of  Science.  Indeed^in  this  respect,  the  Boyal  Institution 
has  this  y  ear  snrpassed  what  it  has  achieved  on  former  occasions, 
and  has  shown  how  useful  a  médium  it  may  be  for  the  populari- 
zation  of  scientific  truth  and  discovery.  But,  amid  the  many 
interesting  lectures  which  hâve  already  been  or  are  yet  to  be 
gi?en  in  the  théâtre  at  Albemarle-street,  there  is  none 
more  remarkable  than  the  discourse  which  Mr.  B.  A.  Froctor 
deliyered  to  a  most  fashionable  and  attentive  audience  on 
Friday  evening  last.  Whether  we  regard  the  striking  novelty 
of  the  subject,  the  vast  importance  of  the  discoveries  which  the 
lecturer  has  lately  recorded,  the  exqnisite  photographie  maps 
used  in  illustration,  the  clear  and  exact  séquence  of  Mr. 
Proctor's  arguments  in  bringing  a  somewhat  complex  problem 
beforo  a  mized  audience,  or,  lastly,  the  forcible  delivery  of  the 
lecturer,  we  are  bound  to  confess  that  in  every  respect  the  dis- 
course  was  one  which  reflected  equal  crédit  on  the  Institution 
and  on  the  indefatîgable  astronomer  whose  name  is  assooiated 
with  one  of  the  most  remarkable  physioal  théories  on  record. 
It  was  Mr.  Proctor's  diffioult  task  to  give  a  popular  acoonnt 
of  his  very  marvellous  observations  on  two  singnlar  pheno- 
mena  :  (1)  the  tendency  of  the  stars,  even  of  individual  con- 
stellations, to  drift  away  through  space  in  varions  directions, 
and  with  astonishing  velocity  ;  and  (2)  the  wonderful  faot  that 
the  nebulsB  appear  coincident  with  star-groups  to  an  extent 
which  demande  some  spécial  explanation.  It  was  no  easy 
matter  to  demonstrate  thèse  points  in  the  brief  course  of  one 
hour's  lecture,  and  further  to  justify  the  hypothesis  which 
explains  the  second  phenomenon.  Yet  it  seems  to  us  that  Mr. 
Proctor  went  very  far  toward  convincing  his  audience  on  ail  the 
points  he  undertook  to  discuss.  We  willingly  admit  that  some  of 
his  ideos  in  connection  with  the  relation  between  the  brilliancy 
of  certain  stars  and  the  proximity  of  nebul»  in  the  southem 
hémisphère,  were  unsatisfactory  ;  but  we  may  readily  imagine 
that  with  more  time  at  his  disposai,  Mr  Proctor  would  hâve 
gone  farther  to  demonstrate  his  opinions  on  this  subject  But, 
in  80  fkr  as  concerne  the  two  other  problème  stated  and  the 
theory  of  nebular  attraction,  which  hinges  on  the  second  of 
them,  there  is,  to  our  mind,  nothing  to  overthrow  the  leo- 
turer*B  propositions.  If  anythlng  could  better  carry  conviction 
to  the  minds  of  those  unbiassed  by  previously-cherished 
doctrines,  it  was  the  admirable  séries  of  photographed  star 
maps  which,  by  means  of  the  olectric  lantern,  Mr.  Proctor 
exhibited  on  Friday  night  last.  As  one  or  two  of  them  passed 
in  succession  before  our  eyes,  it  seemed  as  though  they  might 
be  educed  in  support  of  other  hypothèses  than  those 
promulgated  on  the  occasion.  But  as  others  folio wed,  it 
became  clear  that  the  lecturer  kept  his  best  forces  in  re- 
serve, for  it  was  impossible  to  avcnd  percdring  the  tendency 
of  the  stars  en  masBe  to  drifb  toward  one  hémisphère  from 
the  other,  and  also  the  singnlar  manner  in  which  the 
nebulae  became  grouped  round  certain  dusters  or  constella- 
tions. The  faot  that  in  some  of  the  more  strongly  marked 
nebulsB  the  stars  wete  almost  exclnsively  confined  to  the  area 
of  milky  matter,  leaving  great  blank  rifts  of  stellar  space-dark- 
ness;  and  further,  that  stars  of  marked  brilliancy  were  freqnentiy 
Bssodated.with  the  nudear  parts  of  the  nebul»,  were  points  too 
strongly  in  fieivour  of  Mr.  Proctor's  notions  not  to  be  seized  by 
eren  the  best  initiated  in  astronomy  ;  and  if  we  may  judge 
from  the  way  in  which  thèse  were  received  by  the  audience, 
Mr.  Fïoctor  must  be  highly  gratified  with  the  resnlt. 


The  photographe  which  Mr.  Procter  exhibited  correspond, 
we  présume,  with  some  of  the  new  maps  he  and  Mr.  Brothers 
are  about  to  publish  ;  and,  if  so,  we  cannot  but  say  that  the 
astronomical  world  has  a  rare  treat  in  store  for  it.  A  few  of 
the  absnrdities  of  the  older  terminology  bave  jndiciously  been 
excised,  and  a  plan  of  arrangement  has  been  adopted  which 
enables  the  amateur  to  study  the  constellations  easily,  and  yet 
with  accnracy  ;  and  thus,  once  more,  Mr.  Proctor  has  trinmphed, 
not  only  as  an  original  observer  of  persevering  enterprise  and 
surprising  acuteness,  but  as  one  of  the  best  popular  teachers  of 
astronomy  which  the  century  has  prodoced. 


THE  WEEK. 


-•d« 


Sinoe  opening  this  department,  we  h«Te  reoeiT«d  lo  mnoh  au istaaoe  firom 
friendlj  oorraipondeiito  in  différent  parte  of  the  world,  that  w«  are  lad  to 
believe  that  oar  readera  may,  with  Teiy  little  tronble  to  themtelTeB.  aid  os 
in  makin|(  "  The  Week  "  a  moit  oomprehenâÎTe  record  of  onrrent  e?enta  in 
the  aoientiflo  world.  We  therefore  appeal  to  ail  our  friends  to  lend  n»,  not 
merely  their  "ean,"  bnt  their  handt,  and  to  aend  os  any  weekly  "jottinn  ** 
of  interett  relatiTe  to  matten  oeonrring  in  their  neichbonrhood.  *'lïie 
•malieft  oontribntion  "  wlll  be  aooepted,  and,  lerionBlT,  the  briefer  and  more 
tene  tha  notai  are  the  better.  Seoretariei  of  foototieB,  metropolitan  and 
provincial,  librariana,  cnraton,  lectarera,  and  teachen,  maj  ail  do  lomething 
in  thelt  tnm.  __^_^ 

CONTEMPOBABY,  which  takes  a  pride  in  its 
accuracy  with  référence  to  matters  of  scientific 
news,  has  stated  without  qualification  that  Pro- 
fesser Agassic  is  still  seriously  ill.  As  this 
rumour  may  distress  some  of  the  professor's  numerous 
friends  in  this  country,  we  think  it  well  to  state  that  it  must 
be  aocepted  with  considérable  modification.  Our  American 
correspondent,  writing  from  Cambridge,  Massachusetts,  U.S., 
under  date  of  the  21st  ult.,  informs  us  that  the  professer  is 
"  recovering  from  his  long  and  serions  illness.  He  is  able  to 
walk  ont  a  little  on  pleasant  days,  though  still  very  weak." 
This  is  better  news  than  that  of  our  contemporary's. 

At  the  meeting  of  the  Boyal  Society  on  Thursday,  an- 
nouncement was  made  of  the  following  list  of  fifleen  names  of 
candidates  selected  from  the  total  number  of  fifty-three  whom 
the  oounoil  reoommend  fbr  élection,  vis.: — William  Fronde, 
O.E.  ;  E.  H.  Greenhow,  M.D.  ;  J.  Jago,  M.D.  ;  N.  Story-Mas- 
kelyne,  M.A.  ;  M.  T.  Masters,  M.D.  ;  Professer  A.  Newton,  M.A.  ; 
Andrew  Noble;  Oaptain  Sherard  Osborne,  B.N.;  Bev.  S. 
Parkinson,  B.D.  ;  Oaptain  B.  M.  Parsons,  B.E.  ;  W.  H.  Ban- 
some,  M.D.;  Bobert  H.  Scott;  G.  F.  Yerdon,  O.B.;  A. 
Yoeloker,  Ph.D.  ;  S.  Wilks,  M.D.  The  élection  is  fixed  for 
June  2nd. 

On  Saturday  last  the  members  of  the  Geologists'  Association 
and  studente  of  University  Collège,  acoompanied  by  Professor  J. 
Morris,  visited  Lewisham  and  the  neighbourhood,  a  classical 
locality  for  the  study  of  Tertiary  gcology.  The  beds  exposed 
at  the  brick-pits  exhibit  the  white  chulk  with  its  cover  of  grcen- 
coated  flints,  overlaid  by  the  ash-coloured  Thanct  sands  of 
marine  origin,  and  thèse  succeeded  by  beds  of  rolled  pebbles 
and  d&y,  over  which  oecur  the  fluvio-marino  strata  of  the 
Woolwich  séries,  consisting  of  beds  of  cyrena,  melania,  &c. 
with  an  interoalated  bed  of  oysters  ;  over  thèse  are  olays  with 
leavesi  lignite  and  carbonaceous  layers,  with  fragments  of  wood 
pierced  by  the  teredo,  and  much  iron  pyrites  and  selenite. 
Above  thèse  fluviatile  strata  is  a  bed  of  pebbles,  at  the  base  of 
the  marine  depoeit  of  the  London  clay  with  its  characteristic 
septaria.  The  surface  features  of  the  district  were  also  noticed 
as  due  to  the  nature  of  the  strata,  the  faultings,  and  subsé- 
quent denudation  they  hâve  undergone.  Thèse  excursions  of 
Professor  Morris's  bave  now  become  deservedly  popular,  and  we 
cannot  offer  our  geological  readers  better  advice  than  to  join 
one  of  them  at  the  earliest  opportunity. 

Wb  leam  from  our  oontemporary  the  Ençiiveet  that  Mr. 
Charles  Dion,  of  New  York»  proposes  to  place  an  apparatns  on 


418 


80IENTIFI0    OPINION. 


IUmj  11,  1870. 


board  of  steamers  and  other  yessels,  so  arranged  as  to  soand  an 
alarm  on  approacbing  the  Tioinity  of  an  iceberg.  The  device  is 
arranged  on  the  bottom  of  the  vessel»  and  is  of  sacb  a  natore 
tbat  when  the  keel  strikes  any  very  oold  stratnm  of  water  the 
alarm  is  sounded.  It  is  well  known  that  icebergs  refrigerate 
the  water  aronnd  them  to  a  considérable  distance.  Mr.  Dion's 
instrument  wiU  exhibit  the  exact  température  of  the  water 
below  the  vessel  at  ail  times,  and  may  prevent  snob  dire 
calamities  as  that  which  befel  the  City  of  Boston  steamer»  snp- 
posed  to  bave  been  destroyed  by  floating  ice. 

A  FETiTioN  is  now  being  handed  abont  for  signature,  asking 
that,  in  future  législation,  facilîties  may  be  afforded  for  the 
admission  of  women  on  equal  terme  with  men  to  médical 
diplomas,  and  to  the  means  of  médical  éducation.  We  cannot 
help  thinking  that  in  taking  this  step  the  strong-minded  women 
of  thèse  days  are  jnstifying  the  Saturday  Beview's  epithet  of 
the  "  Sbrieking  Sieterhood." 

A  sociETT,  termed  the  Boyal  Geological  Society  of  Italy, 
bas  been  recently  established  under  the  auspices  of  the  Minister 
of  Agriculture,  ludustry,  and  Commerce,  and  bas  for  its  object 
the  detailed  investigation  of  the  geological  structure  of  the 
country  as  bearing  upon  its  indnstry,  and  the  préparation  of  a 
geological  map.  It  is  under  the  direction  of  Professor  J.  Gocchi 
(Président),  Professors  Gktstoldi  and  Meneghini,  F.  Giordano, 
Inspector  of  Mines,  assisted  by  other  Italian  geologists. 
Three  numbers  of  the  Bulletin  ha?e  been  issued,  the  first 
containing  both  original  articles  and  abstracts  from  other 
geological  joumals.  The  first  number  contains,  besides  the 
objects,  rules,  and  arrangement  of  the  Society,  a  notice  of  the 
geological  structure  of  the  Central  Apennines,  by  Professor  A. 
Zittel,  of  Munich,  with  a  section  showing  the  relation  of  the 
Macigno,  Scaglia,  and  Fucoid  schists  to  the  underlying 
Neocomian,  Tithonian,  and  Jurassio  strata,  and  a  comparative 
table  of  thèse  formations  of  the  Central  Apennines  with  those 
of  the  Lombard  and  Yenetian  Alps,  Northern  Tyrol,  and 
Tuscany.  A  short  notice  follows  on  the  human  remains  found 
some  years  since  onCerboli,a  small  désert  island  between  Tuscany 
and  the  Isle  of  Elba.  The  second  and  third  numbers  contain 
a  long  article  on  the  stratified  rocks  of  the  Island  of  Elba,  by 
Professor  Cocchi,  accompanied  by  sections  showing  the  position 
of  the  iron  ores  ;  an  abstract  of  a  paper  on  the  geology  of  the 
Lake  of  Lugano,  by  MM.  Negri  and  Spreafico,  and  minérale- 
gical  notices  by  Professer  Bechi  on  the  composition  of  selagite, 
— Sp. gr. 315 H 2-6.  Comp.  SiO,  408,  Al,  0^  221. Pe,  O^ 210, 
OaO  5-6,  MgO  OS,  KO  69,  FI  0*8.  H,  O  3-5.,— and  of  a  Prehni- 
toid  rock,  both  from  Monte-catini,  on  Béryl  from  Elba,  and 
black  Tourmaline  from  the  Island  of  Giglio.  Besides  tiiese, 
there  are  abstracts  of  papers  translated  from  other  joumals, 
"On  the  Marine  Miocène  Fauna  of  Upper  and  Centrai  Italy/' 
by  Dr.  Manzoni,  and  "  On  the  Eruptive  Bocks  of  the  Tuscan 
Maremma,"  by  G.  vom  Bath,  as  well  as  bibliographical  notices 
of  Works  bearing  on  the  geology  of  Italy,  and  other  short 
papers. 

The  nezt  meeting  of  the  South  London  Photographie 
Society,  which  will  be  held  on  Thursday,  will  be  de? oted  to  the 
exhibition  of  photographe,  and  conversation  thereon.  Members 
and  their  friends  are  requested  to  attend,  and  to  do  ail  they 
can  to  make  this  little  annnal  exhibition  as  interesting  as 
heretofore. 

The  gênerai  meeting  of  the  Iron  and  Steel  Institnte  will  be 
held  at  the  Westminster  Palace  Hôtel  to-day,  under  the  pre- 
sidency  of  the  Duke  of  Devonshire.  Afler  the  transaction  of 
some  routine  business,  the  papers  read  by  Mr.  Menelaus,  Mr.  G. 
H.  Benson,  and  Mr.  T.  Whitwell,  at  the  December  meeting, 
will  be  discussed.  Mr.  Charles  M.  Palmer  will  then  read  a 
paper  on  "  Iron  as  a  Material  for  Shipbuilding,  and  its 
Influence  upon  the  Commerce  and  Armament  of  Nations." 
A  paper  will  also  be  read  by  Mr.  Gillott,  of  Normanton,  on 
«  Designiug  Bails."    Both  thèse  papers  will  be  open  for  dis- 


cussion. In  the  evening  the  président  and  conncil  will  reoeive 
the  members  at  the  Westminster  Palace  Hôtel.  On  Thursday 
the  members  and  their  friends  will  proceed  down  the  river  in 
a  spécial  steamer,  for  the  purpose  of  inspecting  the  arsenal  and 
gan  factory.  They  will  afterwards  lunch  at  the  Ship  Tavem, 
Greenwich. 

It  is  reported,  in  the  Moniieur  Belge  of  the  SOth  oit.,  that 
Dr.  Lordat,  Honorary  Professor  of  the  University  of  Montpel- 
lier, bas  died  there,  at  the  advanced  âge  of  98  years.  The 
deceased  took  the  degree  of  M.D.,  at  the  university  just  named, 
in  1797,  and  for  a  séries  of  years  be  occupied  the  postof  Doyen 
de  la  Faculté  de  Médecine,  and  was  among  the  beat  teaehera 
and  the  most  expert  médical  practitioners  that  university  has 
possessed.  The  deceased  resigned  bis  active  duties  some  ien 
years  ago,  retaining  the  titles  simply  honorary.  Dr.  Lordat 
was  a  staunch  supporter  of  the  doctrine  of  vis  vUaUSf  and 
adverse  to  the  explanation  of  the  phenomena  of  life  by  merely 
physîcal  or  chemical  action.  He  has  published  a  great  many 
excellent  médical  works,  and  was  (not  only  at  Montpellier,  but 
in  the  whole  of  Southern  France)  a  physician  whose  aid  and 
ad  vice  were  esteemed  of  great  value.  His  valuable  library, 
including  that  of  the  Igte  savant,  Barthez,.has  been  bequeathed 
by  him  to  the  Médical  Faculty  of  the  University  above  named. 

Db.  B.  Cabieb  Mopfatt  has  published  his  address  to  the 
electors  (trustées  and  managers)  of  the  chair  of  Chemistry  in 
Anderson's  University.  He  seeks  to  obtain  the  post  vacant 
by  the  death  of  the  late  Professor  Penny,  and  refera  to  many 
claims  which  he  possesses  for  the  office  in  question. 

The  Board  of  Trinity  Collée,  Dublin,  by  a  decree  dated  the 
19th  of  March  last,  has  founded  forty  exhibitions,  of  the  annual 
value  of  £25  each.  Thèse  exhibitions  are  intended  to  aid 
deserving  students  in  the  prosecution  of  their  undergraduate 
course,  and  will  be  awarded  by  compétitive  examination.  They 
can  be  held  for  a  term  of  two  years,  or  less  if  the  anewering  is 
not  Bufficiently  good. 

The  Food  Journal  gi?es  some  interesting  statistics  in  ré- 
férence to  the  food  of  the  Belgian  Miners.  According  to  the 
reports,  which  it  takes  as  authentic,  the  Belgian  miners  eat  21b. 
of  bread  per  day,  about  2  oz.  of  butter,  1  oz.  of  coffee  aod 
chicory  mixed  ;  while  for  dinner  they  bave  in  the  evening  a 
portion  of  vegetables  mixed  with  potatoes,  weighing  at  the 
most  li  Ib.  They  bave  méat  on  Sundays  and  festivals,  but 
during  the  week  they  drink  neither  béer  nor  other  fermented 
liquors.  Coffee  is  their  only  beverage.  Yet  thèse  workmen 
are  hardy  and  healthy.  It  is  not  the  coffee  whicb  anstains 
them,  for  it  oonstitutes  but  l-35th  of  the  nutritioua  properties 
of  their  aliment,  though  M.  de  Gasparin,  in  a  paper  read  some 
years  ago  before  the  French  Academy  of  Sciences,  attempied 
to  prove,  from  certain  tables,  that  the  waste  in  liquid  excrétion 
is  less  where  coffee  is  drunk  than  at  other  times.  The  miners' 
coffee  is  not  like  the  French  café  au  laU,  for  it  has  but  1-lOth 
part  of  milk  in  it  ;  he  drinks  several  pints  in  the  day,  and  eats 
only  bread  and  butter  until  the  vegetable  meal  of  the  evening. 
The  albuminous  substance  which  enters  into  the  rations  of  the 
Belgian  miner  is  thus  redueed  from  23  grammes  to  15  grammea 
of  azote.  This  is  less  nutritions  even  than  the  diet  of  the 
monks  of  La  Trappe  at  Aiguebelle.  Hère  is,  therefore,  proof 
that  life  and  health  can  exist  throughout  a  whole  population 
with  less  nutritive  substance  than  is  generally  conaidered 
necessary. 

The  annnal  conversazione  of  the  Society  of  Arts  oame  off  on 
Wednesday  evening  last  at  the  Sonth  Kenaington  Museomt 
and  was  in  every  respect  a  decided  sncoess.  Abont  6,000  of 
the  members  and  their  friends  were  présent.  The  company 
were  received  from  eight  till  a  quarter  to  ten  by  Lord  Henry 
Lennox,  M.P.,  chairman  of  Conncil.  At  ten  o'dock  their 
Boyal  Highnesses  the  Prince  of  Wales,  Président  of  the 
Society,  and  the  Princess  of  Wales,  attended  by  the  Connteas 
of  Morton  and  Colonel  Teesdale,  arrived  at  the  garden  entrance 


M»7  11,  18700 


SOIENTIFIO   OPINION. 


419 


to  tbe  Mnsenm,  and  were  receiveci  by  Lord  Henry  Lennox,  M.P., 
chairman  of  Gonncil,  and  other  Yice-Preeidents,  members  of 
Conncil,  and  officere  of  tbe  Society.  The  Princess,  escorted 
by  Lord  Henry  Lennoz,  and  foUowed  by  tbe  Prince,  wbo  gave 
bis  arm  to  tbe  Dachess  of  St.  Alban's,  then  led  tbe  procession 
tbrongb  tbe  building  by  way  of  tbe  Sontb  Court,  tbe  Nortb 
Court,  tbe  Bapbael  Oartoon  Gallery,  tbe  Sbeepsbanks'  Gal- 
leries,  and  tbe  Compétition  Qsllery,  to  tbe  Prince  Consort's 
Gallery,  wbiob  was  especially  set  apart  for  tbeir  Boy  al  Higb- 
nesses  and  tbeir  invited  gnests,  and  wbere  tbey  were  recei?ed 
by  tbeir  Serene  Higbneesee  tbe  Prince  and  Princess  Edward 
of  Saxe  Weimar. 

From  Professor  Frankland's  "  Report  on  tbe  Qnality  of  tbe 
Metropolitan  Water-snpply  doring  tbe  Montb  of  April,"  it 
appears  tbat  tbe  waters  of  ail  tbe  companies  were  clear  and 
transparent  wben  drawn  from  tbe  mains.  Tbe  amonnt  of  solid 
imparities  was  mncb  less  than  usaal,  probably  owing  to  tbe 
remarkable  absence  of  tbe  oostomary  April  sbowers,  wbiob 
wasb  surface  impnrities  into  tbe  rivera  and  streams. 

At  tbe  meeting  of  tbe  Higbiand  and  Agrionltural  Society 
of  Scotland  tbe  otber  day,  Mr.  Menzies  laid  before  tbe  meet- 
ing a  pampblet  entitled  "  Suggestions  for  Increasing  tbe  Sup- 
ply  of  Spring  Water  at  Malta,  and  Improving  its  Climate," 
by  David  Milne  Home,  LL.D.,  cbairman  of  tbe  Council  of  tbe 
Soottisb  Meteorological  Society.  In  noticing  tbe  action  taken 
by  tbe  Gk>vemment8,  &c.,  of  différent  countries  to  encourage 
proprietora  to  plant  woods,  Mr.  Milne  Home  tbus  notices  tbe 
efforts  made  by  tbe  society: — "In  Scotland,  it  baving  been 
considered  désirable  to  encourage  extensive  planting  for  tbe 
sake  of  sbelter,  and  also  of  providing  usefnl  timber,  ibe  Higb- 
iand and  Agricultural  Society  bestowed  prizes,  wbicb  com- 
menced  so  far  back  as  tbe  year  1810,  and  still  continue.  Tbese 
prizes  bave  been  of  différent  kinds — sometimes  several  gold 
medals,  yearly  dîstributed,  containing  suitable  inscriptions; 
sometimes  pièces  of  plate,  eacb  of  tbe  value  of  ten  guineas. 
Tbese  prizes  are  awarded  to  proprietora  wbo  bave  planted  tbe 
largest  quantity  of  trees  of  suitable  kinds.  Tbe  resnlt  bas  been 
to  lead  to  tbe  extension  of  forests,  especially  in  tbe  Higblands.*' 

Two  grand  flower  sbows  will  be  beld  at  tbe  Crystal  Palace 
on  Satnrdays,  Ma^  21  st  and  June  lltb,  to  botb  of  wbicb  will 
be  added  new  features  in  tbe  way  of  classes  specially  intended 
to  encourage  tbe  skill  of  amateurs  in  tbe  culture  and  arrange- 
ment of  flowera.  The  annual  Bose  Show  will  be  beld  on 
Satnrday,  June  25tb,  and  a  magnificent  display  of  some  tbou- 
sands  of  roses  in  pots  will  be  made  by  Mr.  W.  Paul,  of  Waltham 
Cross,  in  one  of  tbe  oorridora  overlooking  tbe  grounds,  from 
May  28tb  to  June  4tb.  We  learn  also,  from  tbe  Cfardeners* 
Chronicîe,  tbat  it  is  proposed  to  establisb  a  society  specially 
for  the  encouragement  of  tbe  growtb  of  Aoriste'  fiowers.  Tbe 
new  society  is  not  intended  to  be  in  any  way  antagonistic  to 
existing  societies.  Among  tbe  firat  tbings  proposed  is  tbe 
restoration  of  tbe  autumn  show  at  tbe  Crystal  Palace.  It  is 
underetood  tbat  tbe  Directora  of  tbe  Palace  will  give  libéral 
assistance  to  tbe  scbeme.  Those  désirons  of  joiniug  tbe  society, 
or  taking  part  in  Its  opération,  sbould  address  tbemselves  to 
the  Bev.  H.  H.  Dombrain,  Westwell  Yicarage,  Asbford,  Kent. 

Thb  Dadly  Telegraph  can  bardly  lay  claim  to  being  con- 
sidered a  scientific  paper,  but  for  ail  tbat,  its  writera  migbt  be 
assumed  to  be  so  far  conversant  witb  mattera  of  science  as 
"  Dr.  Brewer's  Guide"  or  "  Joyce's  Scientific  Dialogues"  migbt 
enligbten  tbem.  We  are,  tberefore,  somewbat  surprised  at  some 
remarks  wbicb  appear  in  Monday's  issue.  In  a  short  article, 
in  wbicb  an  accident  is  desoribed  wbicb  occurred  to  some 
peasants  in  Ireland,  owing  to  tbeir  applying  a  ligbt  to  a  barrel 
of  paraffin  oil,  tbe  writer  observes: — "It  is  quite  possible 
tbat  thèse  'natives'  never  saw  minerai  oil  before,  and  tbey 
migbt  bave  been  pardoned  for  not  expecting  an  explosion  ;  but 
surely  tbe  most  ignorant  peasant  in  Ireland  muet  hnow  that 
any  oU  wiU  taJce  fire  from  flame,  and  that  to  bring  a  lighted 


splinter  near  the  cask  was,  at  least,  to  risk  its  total  loss."  We 
congratulate  tbe  Daily  Telegraph  on  its  latest  achievement  in 
pbysicB.  We  (tertainly  had  no  idea,  till  now,  that  "  any  oil  wiU 
take  fire  from  fiame,"  but  our  contemporary  is  too  wcll  informed 
a  journal  to  admit  of  any  further  doubt  on  our  part  ! 

Who  first  bit  upon  the  idea  of  taking  photographe  in  natnral 
colouraP  Tbis  question  is  not  unlikely  to  be  discussed  jnst 
now,  as  M.  Niepoe  de  St.  Victor  bas  passed  from  among  us. 
An  answer  is  partly  given  to  it  by  M.  Lacon,  who,  according 
to  tbe  Photographie  News,  makes  tbe  following  statement  : — 
In  1848  M.  E.  Becquerel  discovered  a  means  of  producing  tbe 
colours  of  tbe  solar  spectrum  upon  a  silver  plate  prepared  witb 
cbloride  of  silver.  M.  Niepce  saw  in  thie  faet  a  realization  of 
what  be  had  d/reamt  of— tbe  production  of  photographe  in  tbeir 
natnral  colours.  He  took  for  tbe  basis  of  bis  expérimente  tbe 
facts  demonstrated  by  M.  E.  Becquerel,  and  founded  upon 
tbem  a  séries  of  researcbes  and  expérimente  upon  ooloured 
fiâmes,  wbicb  are,  or  sbould  be,  well  known  to  tbe  readers  of 
photographie  scientific  literature. 

PaoTESSOB  Latcock,  in  opening  bis  summer  olass  yesterday 
week,  referred  to  tbe  criticisms  wbicb  had  been  made  on  certain 
of  bis  remarks  on  tbe  subject  of  médical  éducation  of  women 
at  tbe  récent  meeting  of  the  University  Council  ;  and  said  that 
be  had  never  stated  that  it  was  necessary  to  inquîre  into  tbe 
moral  character  of  any  lady  who  had  attended,  or  wbo  in  future 
migbt  attend,  tbe  University  as  médical  students,  but  tbat 
there  were  possibilities  in  tbe  future  tbat  migbt  render  snob  an 
unpleasant,  dangerons,  and  délicate  proceeding  necessary.  As 
we  last  week  published  Professor  Laycock's  striotures  on  tbe 
proposed  reform,  we  tbink  it  just  to  quote  tbe  above  remarks 
also. 

We  believe  tbat,  afber  ail,  a  limited  number  of  press-tickets 
bave  been  issued  for  a  view  of  tbe  ceremony  of  tbe  inaugura- 
tion of  tbe  new  buildings  of  the  Univeraity  of  London.  Tbe 
opening  takes  place  to-day,  and  tbe  arrangements  for  tbe  occa- 
sion are  as  follows  : — ^Yisitors  will  be  admitted  into  ail  the 
rooms  except  tbe  Théâtre  and  Senate-room.  The  latter  will 
be  reserved  for  tbe  members  of  tbe  Senate  and  tbeir  friends, 
but  ail  ladies  who  bave  passed  the  examinations  at  the  Univer- 
sity, six  or  eight  in  number,  will  probably  also  be  admitted. 
AU  doctora  and  masters  of  the  faculties,  being  members  of 
Convocation,  wbo  applied  witbin  tbe  prescribed  time,  and  also 
bacbelora  wbo  graduated  previously  to  1856,  will  be  accommo- 
dated  in  tbe  Théâtre.  As  many  as  600  tickets  bave  been  issued 
to  membera  of  Convocation,  and  550  to  ladies.  Tbis  being  a 
State  occasion,  ail  graduâtes  will  appear  in  academical  costume. 
On  arrivai  at  tbe  University  buildings,  ber  Majeaty  will  pass 
tbrongb  the  varions  rooms  to  tbe  Théâtre,  wbere  tbe  Cban- 
cellor  of  tbe  Univeraity  will  présent  an  address,  and  refer  to 
tbe  foundation  of  tbe  University,  its  objecte  and  principles. 
The  Prince  and  Princcss  of  Wales  and  tbe  Princess  Louise  are 
expected  to  be  présent  ;  Mr.  Gladstone,  tbe  Président  and  two 
préviens  Présidents  of  tbe  Board  of  Works,  tbe  Chancellor  and 
Yice-Cbancellor  of  every  British  univeraity,  tbe  présidente  of 
tbe  six  societies  wbicb  are  to  be  accommodated  at  Burlington 
Hoase,  tbe  Présidents  of  the  Collège  of  Physicians  and  tbe 
Collège  of  Surgeons,  the  Lord  Mayor,  and  many  otber  repré- 
sentative personages.  The  band  of  the  Grenadier  Gnards  will 
play  during  the  moming,  and  it  is  expected  tkat  there  will  be 
a  fine  display  of  flowera  from  Kew  Gardens.  Yisitors  are 
requested  to  be  in  tbeir  seats  as  soon  aller  ten  o'dock  as 
possible. 

At  a  récent  meeting  of  tbe  Common  Council  of  tbe  City  of 
London,  Dr.  Sanders  moved  tbe  adoption  of  tbe  report  of  a 
sélect  committee,  in  relation  to  tbe  érection  of  the  new  library 
and  muséum  in  Basingball-street,  for  wbicb  the  corporation 
passed  a  vote  of  £25,000.  The  report  snbmittcd  for  tbe  ap- 
proval  of  tbe  Court  plans,  designs  and  model  for  tbe  érection 
of  tbe  new  library  and  muséum,  and  recommonded  tbat  proper 
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mnniment  roomt  for  the  arobives  of  the  oorporation  shonld 
be  proTided  in  a  portion  of  tbe  baaement  of  tbe  building,  at 
an  estimated  ezpense  of  not  exoeeding  £2,800.  Tbe  building 
conld  be  ntilized  for  tbe  gnesta  of  tbe  Lord  Mayor  upon 
state  occasions,  and  tbns  tbey  woald  oare  £19,000,  wbiob  bad 
been  tbrown  away  since  tbe  commencement  of  tbe  présent 
centnry.  If  tbe  corporation  were  desUned  to  be  destrojed, 
tbey  wonld  ba?e  in  tbe  new  library  and  mnsenm  anotber 
work  of  pnblio  ntiUty  and  beauty  to  point  to  as  tbe  work  of 
tbeir  bands.    Tbe  motion  was  carried  nnanimonsly. 

Thb  Bill  ineorporating  tbe  Indastrial  Exbibition  Company, 
wbiob  was  organized  in  Kew  York  to  ereot  a  permanent 
Grystal  Palace,  bas  passed  tbe  Assembly,  and,  baying  alreadj 
passed  tbe  Senate,  only  reqnires  tbe  goTemor's  signature  to 
become  a  law.  Tbe  project  is  one  of  great  magnitude,  and 
as  tbe  capital — seren  milÛons — is  said  to  be  already  paid  up, 
promises  to  be  brougbt  rapidly  to  completion.  It  is  said  that 
the  building  is  to  be  a  permanent  one,  and  afler  the  exbibi- 
tion is  over  will  be  devoted  to  tbe  uses  of  a  conserratory, 
botanîoal  and  zoological  gardens,  and  to  the  gênerai  éducation 
of  tbe  masses. 

WiTH  muob  pain  we  ba?e  to  announce  the  death  (owing 
to  angina  peotoris,  complioated  by  organio  disease)  of  Sir 
James  Simpson,  tbe  late  distingnisbed  Professer  of  Midwifery 
in  tbe  UniTersity  of  Edinburgh.  To  Sir  James  belongs  tbe 
merit  of  banng  introdaoed  the  administration  of  chloroform  in 
cases  of  opération  and  parturition — in  tbe  latter,  afler  mucb 
ecclesiastical  opposition  from  a  certain  section  of  tbe  Low 
Church.  Sir  James  was  not  only  a  distingnisbed  member  of 
the  profession,  but  was,  in  every  sensé  of  tbe  word,  a  scientific 
man.  His  researcbes  in  arcb»ology  alone  would  bave  been 
Bufficient  to  give  bim  a  very  bigh  status  as  a  philosopher.  In 
every  senae  of  tbe  word  we  may  say  of  bim,  as  of  Wolsey,  "  He 
was  a  scbolar,  and  a  ripe  and  good  one."  Sir  James  was  born 
in  1811,  and  was  appointed  in  1840  to  the  Professorship  of 
Midwifery  in  tbe  University  of  Edinburgh,  for  bis  discoveries 
in  connection  with  chloroform,  which  are  well  known.  No- 
mérous  honours  were  conferred  upon  bim.  Among  thèse  it 
may  be  mentioned  that  in  1853  he  was  elected  Foreign  Asso- 
ciate  of  the  French  Academy  of  Medicine  ;  in  1856  be  was 
awarded  the  Montyon  Prize  of  2,000f.  by  the  French  Academy 
of  Sciences.  About  tbe  same  time  be  receiyed  the  Knighthood 
of  tbe  Boyal  Order  of  St.  Olaf,  from  Eling  Oscar,  of  Sweden. 
In  1866  be  was  created  a  baronet  ;  in  the  same  year  he  re- 
ceived  the  honorary  degree  of  D.GX.  from  Oxford.  In  October 
last  he  was  presented  with  tbe  freedom  of  the  city  of  Edin- 
burgh, in  "  récognition  of  his  scientific  researcbes  and  applica- 
tions of  science  to  tbe  alleviation  of  human  suffering."  The 
opening  number  of  the  new  séries  of  our  contemporaiy,  The 
Period,  contains  tbe  following  graceful  epitapb  : — 

"  Throogh  thee  bas  often  Death  been  captive  ta'en 
By  his  twin  brother.    Thee  the  angels  keep  ! 
Thon  gavest  ub  a  now  sleep  in  onr  pain, 

And  thon  hast  paued  to  the  old  painless  sleep." 

The  observatory  of  Sir  Isaac  Newton  being  in  the  market 
for  the  comparatively  small  sum  of  500  gaineas,  it  is  propoçed, 
says  the  BuUder,  to  raise  that  sum  by  public  subscription,  and 
présent  the  building  to  the  British  nation  eitber  at  South 
Kensington  or  elsewnere.  Some  American  speculators  are  also 
said  to  be  désirons  of  purchasing  tbe  obser?atory. 

Ths  old  buildings  of  tbe  UniTersity  of  Glasgow  oeased  to 
exist  for  académie  purposes  on  Friday,  the  29tb  ult.,  when  the 
winter  session  closed.  The  next  session  will  open  in  tbe 
magnificent  new  édifice  at  Gilmore-hill,  which  bas  been  erected 
at  a  cost  of  £250,000,  of  which,  to  the  great  crédit  of  the 
Glaswegians,  not  more  than  £3,000  reroains  to  be  subscribed. 

A  SUM  of  about  £990  bas  been  raised  for  tbe  Veitch  mémorial, 
and  a  gênerai  meeting  of  tbe  subscribers  will  be  held  to  reçoive 
the  report  of  the  central  committee,  and  to  détermine  finally  on 


tbe  application  of  the  funds,  as  soon  as  tbe  necewary  arrange- 
ments  can  be  oompleted.  Tbe  Ghràenen*  Ohronida  suggesti 
that  a  day  near  tbe  date  of  one  of  tbe  principal  exbibitioBS  may 
be  found  con?enient  to  subscribers  wbo  may  wisb  to  attend. 

SiB  Thomas  Watsok,  wbo  may  be  regarded  as  the  fkther  of 
the  médical  profession,  is,  we  are  glad  to  state,  fdist  reooTering 
from  his  last  serions  illness. 

A  KSSTiNo,  in  référence  to  the  Cortionltural  division  of  the 
forthooming  annual  International  Exhibitions,  will  take  place 
on  Friday,  May  13,  in  tbe  Oouncil-room  of  tbe  Bojal  Horti- 
cultural  Society,  when  tbe  attendance  of  exbibitors  is  espeoially 
requested.  The  Bight  Bev.  the  Lord  Bishop  of  Winchester, 
Yice-Prosident  of  the  Society,  will  take  the  chair  at  twelre 
o'clock  predsély. 

L'TJomo  fuUa  Bdenxa  is,  aooordiag  to  the  Aihemœumh  tbe 
title  of  Signor  Stefanoni  Luigi's  translation  of  Henr  Lndwig 
Bûcbner's  récent  work  on  Ma»*9  Place  in  "  ' 


A  7INB  work  on  European  Spiders  bas  just  been  ieeued  at 
Upsala.     Singnlarly  enougb,  it  is  printed  in  Englisb, 

Thx  Oommissioners  of  Sewers  for  the  City  of  London  are 
showing  a  worthy  désire  to  solve  the  payement-problem, 
especially  as  to  tbe  Talue  of  asphalt.  More  than  two  years 
since  an  admirable  pièce  of  granité  pavement,  fixed  by  asphalt, 
instead  of  by  lime  and  sand,  was  laid  in  Dake-street,  Smith- 
field,  and  the  expérience  gained  there  seems  to  prove  it  to  be 
tbe  best  adapted  to  sostain  tbe  beavy  and  severe  traffic  of  tbe 
London  streets.  For  two  years  ît  sustained  the  Holbom 
traffic,  which  now  passes  over  the  Yiaduct,  and  not  a  single 
stone  ba/shown  the  slightest  appearanoe  of  wear  or  displace- 
ment. A  further  portion  is  now  being  laid  down  inside  Temple- 
bar.  The  merits  of  asphalt  pavement  are,  that  it  gives  dean 
streets  in  winter  by  preventing  tbe  pumping-up  of  mud  from 
between  the  stones,  which  the  old  System  faveurs,  and  also 
prevents  dust  in  summer  by  stopping  up  the  source  wbence  the 
dost  comes.  The  sewers  will  also  be  relieved  of  an  immense 
amount  of  solid  detrituê  coming  from  this  source.  Asphalt 
being  impervious  to  water,  the  bed  will  always  keep  dry  and 
intact.  Crédit  is  due  to  Mr.  Pedler  for  having  broaght  it  into 
Tise  in  London. 

Belative  to  tbe  establishment  of  the  new  Physical  Chair  at 
Cambridge,  a  most  important  discussion  was  held  on  Saturday 
afternoon,  at  a  meeting  of  the  Senate  in  the  Arts'  Scbool,  upon 
tbe  means  of  raising  funds  to  meet  tbe  wants  of  the  tJniversity 
and  tbe  Collèges,  rather  than  between  parties  in  the  Senate. 
The  want  of  more  teaching  of  physical  science  bas  lo^g  been 
nrged,  and  upon  tbe  recommendation  of  a  Syndioate  last  year 
that  a  new  chair  sbould  be  foonded  and  other  appliances  pro- 
vided  for  this  purpose,  tbe  Syndicate,  wbose  report  was  dis- 
cussed  to-day,  were  appointed  to  consider  mainly  how  tbe  funds 
for  this  and  other  wants  of  the  XJniversity  were  to  be  raised. 
Tbey  soon  agreed'that  the  funds  could  come  only  from  the  Col- 
lèges, and  consequently  a  représentative  from  every  Collège  was 
put  upon  the  Syndicate  ;  and  tbey  thon  sent  round  to  fàl  the 
Collèges  a  statement,  unanimously  signed,  in  which,  after  mea- 
tioning  the  inadequacy  of  the  inoome  of  tbe  XJniversity,  tbey 
redted  tbe  recommendation  of  the  Boyal  Commission  (1852) 
that  a  "  contribution  sbould  be  made  from  tbe  corporate  fondis 
of  tbe  several  Collèges  towards  rendering  tbe  course  of  publie 
teaching,  as  carried  on  by  the  University  itself,  more  effident 
and  complète  ;  "  and  the  statnte  proposed  to  every  Collège  by 
the  Executive  Commission  of  1856,  thougb  acoepted  bj  four 
only,  providing  for  the  payment  to  the  XJniversity,  so  soon  as 
tbe  statuts  sbould  be  tbe  law  of  ail  the  Collèges,  of  5  per  cent, 
on  tbe  distributable  inoome  of  each  Collège,  and  nrged  a  vdan- 
tary  agreement  for  a  scheme  of  contribution  applicable  to  ail 
Collèges.  Tbey  proposed  that  the  fund  so  raised  shonld  be  beUl 
in  trust  for  providing  or  increasing  tbe  stipends  of  certain  pro- 
fossorships,  under  conditions  as  to  eleetiou,  résidence,  and  tbe 
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delÎTerj  of  lectures  ;  for  some  enbordinate  teachers,  buildings, 
appamtns,  and  other  pnrposes  connected  with  the  public  teach- 
ing  of  the  UniTersitj.  They  snggested  three  plans — Firstly,  a 
contribution  of  8  per  cent,  npon  the  distribatable  inoomes  of 
the  Collèges  ;  or  eecondly,  one  of  15  per  cent,  npon  the  annnal 
incomes  of  snch  masters  and  fellows  of  Collèges  as  may  be 
non-resident  ;  or  thirdly,  2  per  cent,  on  the  dlstribntable  income 
of  the  Collèges,  and  8  per  cent,  on  that  of  non-resident  masters 
and  fellows  ;  and  that  the  anthorîty  for  snch  contributions 
could  be  had  by  an  altération  of  the  Collège  statutee  with  the 
consent  of  the  Crown,  or,  if  necessary,  by  an  Aet  of  Farliament. 
To  this  some  Collèges  ga?e  an  unconditxonal,  others  a  more  or 
less  eonditional,  assent,  and  a  minorîty  dissented  altogether. 
8o,  at  the  end  of  last  term,  the  Syndicate  reported  to  the 
Senate  that  they  felt  obUged  to  abandon  the  notion  of  obtaining 
fonds  from  this  source,  and  reoommended  an  increase  of  2s.  in 
the  capitation-tax  on  ail  members  of  the  University,  so  as  to 
proride  for  the  professorship  of  Fhysical  Science,  and  that  the 
ezifiting  building  funds  shonld  be  charged  wiûi  the  capital 
ezpenditure  needed  for  the  laboratories,  &o.  This  report  was 
nominally  under  discussion,  but  really  the  whole  question  was 
reriewed,  though  no  satisfactory  resuit  was  arrired  at. 

A  MEETING  of  the  Boyal  Sanitary  Commission  was  held  the 
day  before  yesterday.  Présent  :  Bight  Hon.  Sir  C.  B.  Ad- 
derley,  MJP.,  K.C J^.G.,  in  the  chair  ;  Earl  of  Bomney,  Earl  of 
Ducie,  Bight  Hon.  Lord  B.  Montagu,  M.F.,  Bight  Hon.  S. 
Ca?e,  M.P.,  Lieut.-ColQnel  Ewart,  CJB.,  BJB.  ;  S.  Whitbread, 
Esq.,  M.P.,  P.  S.  Powell,  Eaq..  B.  Shaw,  Esq.,  J.  Paget,  Esq., 
F.B.S.,  J.  Lambert,  Esq.,  F,  T.  Bircham,  Esq.  ;  and  the  secre- 
tary,  Mr.  W.  H.  Birley. 

Mb.  Bbabshaw,  librarian  of  the  University  of  Cambridge, 
hos  presented  to  the  University  some  5,000  books,  pamphlets, 
and  other  pièces,  relating  to  Ireland,  coUeoted  by  his  father 
and  by  himself  ;  and  this  valuable  donation  is  given  in  the 
most  libéral  way,  subject  to  no  restrictions. 

Mb.  b.  h.  Allmutt  witnessed  an  aurora  of  unusual  size  and 
beauty  at  Eastboume,  on  Saturday,  at  9*30  p.m.  A  broad 
band  of  pale  and  vivid  light  [eztended  throughout  the  whole 
length  of  the  northem  horizon,  and  trenched  somewhat  on  its 
western  boundary.  There  were  no  streamers  and  no  comsca- 
tions,  but  the  whole  horizon  was  steadily  illnminated  by  a  per- 
sistent and  brilliant  phosphorescence.  The  wind  blew  cold  and 
fresh  from  E.N  J!.,  and  atmospheric  electricity  was  intense  ;  the 
electrometer  was  aloost  eqnally  sensitive  to  both  the  vitreous 
and  résinons  excitants.  Ozone  was  scantily  developed  in 
earth's  wind  current  ;  the  test  slip  after  coneiderable  exposure 
to  the  atmosphère  exhibited  scarcely  a  trace  of  elemental  re- 
action. To  observers  with  an  unobstructed  horizon,  this 
aurora  must  hâve  been  something  beyond  the  usual  mark  in 
thèse  latitudes. 


ORIGINAL  COMMUNICATIONS. 

[Under   this   head   we   propose  to    pnblish  Papers  oommnxiioated 
speoially  to  the  pages  of  this  Jonrnal.] 


NEW    LIVING    COBALS. 

BT  PHILIP  HXNBT  60B8B,  7.B.S. 

|HOSE  who  are  interested  in  marine  zoology  hâve 
now  an  opportunity  of  enrichîng  their  aquaria  with 
some  new  and  interesting  living  corals.  Mr.  King, 
of  Great  Fortland-street^  bas  jast  retumed  from  the 
south  ooast  of  France,  bringing  with  him  a  stock  of  two  speoies, 
whioh  he  obtained  from  an  island-cavem  there,  at  extrême  low 
water.  From  spécimens  which  he  bas  submitted  to  me,  I  hâve 
little  hésitation  in  pronouncing  them  both  to  be  unknown,  as 
living  animais,  and  one  (the  finer  by  far  of  the  two)  to  be  as  yet 


wholly  undescribed.  Before  I  proceed  to  desoribe  them,  how* 
ever,  I  ought  to  say,  that  dwelHng  in  the  countiy,  remote  from 
muséums,  and  with  no  opportunity  of  référence  to  the  litera- 
ture  of  the  subject  later  than  the  fine  work  of  MM.  Milne- 
Edwards  and  J.  Haime  {Hiêf.  Nat.  deê  OoràlUaireSt  1857, 1  do 
80  with  some  measure  of  reserve. 

1.    PABACTATHtJS    NOBiLis    (Gk>sse).      Spccifio   character  : 
Plates  forming  six  unequal  Systems,  of  six  imperfeot  cycles  ; 
.  palules  lobed  ;  calice  elliptical. 

DeteripUon» 

OoraZkim.*— Turbinate ;  massive;  its  height  exceeding  the 
greater  diameter  ;  eaUee  dliptical  ;  the  axes  (in  an  average  spéci- 
men) as  8  to  4. 

Bibê. — Yery  numerous  and  dose-set  ;  obsolète  below  ;  their 
edges  serrulate  ;  their  surfaces  studded  with  granules,  which, 
anastomosing,  give  the  semblanoe  of  numerous  minute  perfora- 
tions of  the  waU, 

Plaies, — In  six  cycles,  partly  imperfect,  and  six  unequal 
Systems  ;  both  of  the  terminal,  and  one  of  the  latéral,  système 
of  the  ellipse  (in  the  spécimen  examined)  having  a  sixth  cycle  ; 
while  the  rest  hâve  five.  AU  very  dose-set,  slightly  salient,  thin, 
scarcely  thickened  exteriorly  ;  Uie  highest  point  of  their  edge 
just  within  the  margin,  whence  the  outline  descends  in  anearly 
tiraxghê  line,  with  no  sensible  angle,  to  the  eohunella.  This 
edge  is  set  with  extremely  délicate  and  close  serrœ;  the 
surfaces  finely  granulate.  The  plates  of  the  lower  cycles  are 
much  more  ooarsely  granulate  and  less  compact  than  those  of 
the  first  and  second. 

ColumeUa, — Forming  a  'compact  horizontal  table,  occupying 
almoH  half  of  the  whole  area  of  the  eaUee  ;  its  surface  composed 
of  a  multitude  of  irregular  foliations,  everywhere  anastomosing. 
The  height  of  this  tabular  floor  makes  the  cup  shallow. 

Paluleê, — ^Taking  the  fbrm  of  veiy  irregular  lamellsd,  undu- 
late,  and  granulate,  which,  springing  from  the  eoluméUa,  join 
the  plates  of  the  third  cycle,  sending  ont  latéral  branches, 
which  join  those  of  the  fourth  eyde  ;  those  of  the  fifth  and 
sixth  bave  independent  pahdeê,  The  arrangement,  however,  is 
subject  to  great  irregularity. 

IHmenêions  of  the  largest  examples  I  hâve  seen. — Diameter 
of  long  axis,  *9  in.  ;  of  short  axis,  *65  in.  ;  height  about  1  in. 

N.B.— One  of  my  examples  is  decidedly  tnrbinate,  having  a 
narrowed  neck  above  the  expanded  adhèrent  base.  Another  is 
about  uniformly  thick  thronghout:  this  latter  bas,  growing 
from  its  side  in  a  curved  direction  upwards,  one  of  tnrbi- 
nate form,  of  about  half  the  usnal  size.  Ail  bave  the  lower 
portion  of  the  eoraUum  exceedingly  rough  and  eroded. 

The  Ahiical. 

This  is  of  striking  gorgeousness  and  richness  of  colour,  re- 
sembling  a  BalanophyUia  regia,  greatly  magnified,  but  of  even 
purer  hues.  The  whole  dùh  is  bright  orange-scarlet,  from 
^hioh,  sensibly  within  the  margin,  a  broad  ring  of  teniaele$  of 
the  most  briUiant  yellow,  springs.  Thèse,  in  a  contracted 
state,  appear  as  a  oonfused  séries  of  knobs,  very  irregular  in 
sise  and  form,  looking  like  semi-coUapsed  leathem  bags.  When 
distended,  however,  they  are  seen  to  be  quite  oval  in  shape, 
about  50  in  nunber,  set  in  what  may  be  considered  two  rows, 
but»  firom  varying  distension,  apparently  thrown  into  groups, 
so  that  ihe  biserial  arrangement  can  never  be  traced  through- 
out. When  examined  with  a  lens,  in  fuU  distension,  their 
surface  is  exquisitdy  smooth  ;  the  colour  distributed,  not  as  in 
Caryoph^Uta  and  Bàlanophyllia,  in  oblong  warts,  but  evenly, 
in  minute  dots,  like  the  finest  Hippling  of  a  miniature 
paînting. 

The  foot  of  each  ierUacle  la  embraoed  by  two  curved  lines  of 
crimson,  which  approaoh  each  other  without  meeting,  before 
and  behînd,  exaotly  like  those  of  Bagartia  palUda,  figured  in 
Adinol.  Brit,  p.  78. 

The  mouik  is  a  lengthened  slit.  Lipê,  furrowed  longitu- 
dinally  within.    The  oominon  scarlet  hue  descends  into  the 
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Btomaoli,  Bo  far  as  I  hâve  been  able  to  trace  it.     The  mouth  is 
protnisile,  but  does  not  rise  into  a  regnlar  oone. 

The  riba  of  the  coràUum  are  oovered,  in  each  of  my  examples, 
with  a  spongiose  âesh  (or  a  parasitio  sponge),  whioh  is  of  a 
yellow  hae,  varied  wiih  dirty  drab  or  clay-ooloared  patches. 

So  far  as  I  hâve  seen,  this  gorgeoasly-apparelled  créature  is 
moch  more  sluggish  and  nniform  than  the  other  corals  familîar 
to  onr  aqaaria  ;  never  assnmiog  that  condition  of  extrême  dis- 
tension of  the  soft  tissnes,  which  at  times  imparts  to  onr  Oa- 
ryophyUia  its  exqnisitely  ethereal  translooency.  I  haye  fed  it, 
and  hâve  fonnd  the  morsel  slowly  engnlfed  by  the  almost 
imperceptible  protmsion  of  the  lips,  and  their  closing  over  it  ; 
bnt  no  very  notable  distension  of  the  tissnes  followed. 

2.  HoFLANGiA.  DuBOTBix  (Gosse).  This  speoies  I  described, 
so  far  as  the  skeleton  was  concerned,  in  Actinoî.  Brit. 
p.  338,  from  spécimens  dredged  by  Mr.  King  at  Weymonth. 
His  présent  examples,  from  the  Mediterranean  coast  of  France, 
seem  to  me  indistingnishable  from  the  former,  saye  that  the 
eyerted  edge  of  the  epitheca  is  scarcely,  if  at  ail  manifest.  AU 
that  I  haye  now  to  add  is  a  description  of  the  Animal,  as  we 
convention ally  term  the  fleshy  tissnes. 

Of  this,  however,  there  is  very  little  to  be  said.  In  the  ordinary 
condition  the  whole  cnp  appears  lined  with  an  impalpable 
jelly,  which,  in  yonnger  examples,  gradaally  deepens  from 
invisibility  at  the  margin  to  a  fnll  buff  or  fawn-colour  in  the 
centre  ;  in  mature  spécimens  this  hue  is  more  dusky  in  tint. 
Two  or  three  times,  at  remote  intervais,  I  hâve  seen,  protruded 
from  this  surface,  to  a  considérable  distance  beyond  the  level 
of  the  coraUum,  an  indefinite  number  of  (comparatively) 
large  ovate  bladders,  composed  of  a  membrane  so  exquisitely 
attenuate  as  to  be  absolutely  colourless.  Thèse  I  présume  to 
be  tentacîes, 

Sometimes  the  yellow-brown  disk  is  seen  to  be  distinctly 
parted  in  the  centre,  and  the  rough  projections  of  the  eoîumeUa 
are  revealed  throagh  the  orifice.  If  a  very  minute  atom  of 
food  be  at  such  times  dropped  into  the  cup,  the  lips  presently 
close  over  it.  Thèse  are  ail  the  phenomena,  indicative  of  life, 
that  I  hâve  been  able  to  observe  in  the  species;  they  are, 
indeed,  indubitable,  bnt  must  be  confessed  to  be  very  evanescent 
and  feeble. 

The  dimensions  of  the  species  somewhat  exceed  those  at  first 
assigned  to  it.  In  one  or  two  examples  the  corallum  reaches 
a  diameter  of  *2  in. 

On  the  carpet-like  calcareous  expansion  which  surrounds  a 
group,  just  at  the  base  of  one  corallum,  I  observe  a  crowded 
group  of  very  minute  corals,  each  being  not  more  than  /04  in. 
diameter.  They  bave  a  perfect  circular  wall,  six  système  of 
plates,  but  only  two  cycles,  the  development  having  not  pro- 
ceeded  beyond  the  second  cycle.  I  présume  thèse  are  very 
yonng  examples  of  the  same  species,  and  I  look  upon  them 
with  much  interest. 

Postscript — Sînce  the  above  was  in  type,  Mr.  King  has 
favoured  me  with  other  spécimens  from  this  fortunate  Jmd  of 
his.  It  proves  richer  than  I  had  supposed  ;  for,  on  a  very 
cnrsory  examination,  I  see  a  new  BalanophyUia,  of  a  pea-green 
colour,  and  one  (if  not  two)  additional  species  of  ParacycUhiLs, 
Thèse  I  may  describe,  if  I  bave  leisure,  in  a  future  paper. 

P.  H.  G. 


CHEMICAL  INTEN8ITT  OF  SUNLIGHT. 

OB  many  years  past  Professer  Boscoe,  of  Manchester, 
has  devoted  much  attention  to  the  measurement  of 
the  chemical  intensity  of  light  at  différent  parts  of 
the  earth's  surface  and  under  varying  conditions. 
At  the  outset  thèse  laborious  and  important  researches  were 
made  in  conjunction  with  Professer  Bunsen,  of  Heidelberg  ; 
subsequently  the  matter  was  taken  up  in  this  country,  and 
instruments  constructed  according  to  the  plan  of  Professors 


Bunsen  and  Boscoe  were  set  to  work  at  Kew  Observatory, 
where  the  registration  of  the  chemical  intensity  of  daylight 
has  been  chiefly  carried  on  within  the  last  few  years. 

Yery  recently  Professer  Boscoe  and  Mr.  Thorpe  hâve  made 
a  new  séries  of  déterminations  in  the  latitude  of  Lisbon,  with 
the  aid  of  the  pendulum  actinometer  with  its  slip  of  senntized 
paper,  in  a  manner  precisely  similar  to  that  employed  at  Kew, 
and  hâve  arrived  at  the  foUowing  very  interesting  gênerai  re- 
sults,  which  are  confirmatory  of  those  previously  obtained  by 
one  of  the  authors  : — 

It  is  found  that  the  intensity  of  diffused  light  of  the  sky — 
not  that  reflected  from  clouds — is  proportional  within  certain 
limite  to  that  of  the  sun  itself.  When  the  altitude  of  the  sun 
is  '  less  than  ten  degrees  above  the  horizon  the  chemical  in- 
tensity of  its  light  is  practically  nothing,  while  that  reflected 
from  the  sky  reaches  a  very  appréciable  quantity. 

Again  :  the  chemical  intensity  of  the  solar  light  is  found 
steadily  and  regularly  to  inorease  with  the  sun's  altitude,  until 
the  maximum  is  reached  when  the  meridian  is  crossed.  The 
reason  for  this  obviously  is  that,  as  our  great  luminary  pursuea 
his  apparent  upward  course  in  the  heavens,  his  rays  hâve  to 
penetrate  a  less  extent  of  the  earth's  absorbent  atmosphère, 
until,  at  the  zénith,  the  light  has  te  pierce  a  layer  of  minimum 
thickness  of  this  absorbent  envelope.  As  the  sun  déclines 
after  noon,  the  same  graduai  less  of  actinie  power  in  its  light 
is  observed.  It  is  found  that,  though  the  conditions  of  the 
atmosphère  may  vary,  this  încrease  and  diminution  of  the  in- 
tensity of  the  solar  light  is  strictly  proportional  to  the  altitude 
of  the  sun. 

One  of  the  conséquences  of  this  law  is  of  the  deepest  interest 
to  photographers,  more  espeoially  to  those  living  under  a 
doudless  sky,  as  it  would  only  be  necessaxy  to  détermine  the 
time  of  exposure  of  a  print  at  one  period  of  the  day,  and  Pro- 
fesser Boscoe's  table  would  then  supply  the  neoessaiy  informa- 
tien  as  to  exposure  at  any  other  heur  while  the  sun  was  more 
than  ten  degrees  above  the  horizon. 

If  we  take  the  case  of  a  carben  print.  It  would  be  neoessary, 
in  the  first  instance,  to  ascertain,  once  for  ail,  the  time  required 
to  obtain  a  good  proof.  A  relative  measure,  and  suitable  for 
any  day,  would  be  obtained  by  determining  the  depth  of  tint 
which  a  pièce  of  standard  sensitized  silver  paper  would  take  in 
the  time  required  to  produce  a  good  carbon  print  at  a  given 
heur  of  the  day.  This  silver-tinted  paper,  when  fixed,  would 
then  form  the  standard.  The  time  required  on  any  given  day, 
at  the  same  heur,  to  colour  a  similar  pièce  of  silvered  paper  to 
the  same  tint,  or  a  little  beyond  it,  would'^hus  be  the  printing- 
time  for  carbon  films  from  négatives  of  similar  density  to  the 
one  used  in  the  first  instance. 

If,  then,  the  printing-time  at  say  eight  o'dock  in  the  mom- 
ing  be  known,  Professer  Boscoe's  table  would  enable  us  to  state 
the  proportional  decrease  in  time  up  to  noon,  and  the  increase 
after  the  sun  had  passed  the  meridian.  Much  of  the  uncer- 
tainty  attending  the  use  of  sensitive  pigmented  gélatine  films 
would  then  be  avoided,  and  a  peculiarly  simple  System  of 
actinometry  adopted. 

Unfortnnately,  the  prevalence  of  clouds  in  our  atmosphère 
materially  interfères  with  the  application  of  the  plan  we  hâve 
just  sketched  eut  in  thèse  latitudes,  as,  in  addition  to  the  solar 
light,  we  bave  a  large  amount  of  diffused  light  as  variable  in 
amount  as  the  clouds  themselves.  But  in  oountries  nearer  the 
equator  the  use  of  Professer  Boscoe's  table  in  the  manner  we 
bave  mentioned  would  prove  of  very  considérable  value. — 
BrUish  Journal  of  Pkotography, 


Compensating  Cabins  for  Prévention  of  Sea-sioknesa. — ^Mr.  W. 
Brown,  of  St.  Mary-street,  Portsmouth,  has  patented  the  use  of  cabina 
hnng  on  gimballs,  to  prevent  sea-siokness.  The  notion- is  ingénions, 
bnt,  the  Engincer  thinks,  is  not  novel,  and  it  leavea  the  qoeation  of 
the  effeots  of  pitching — ^the  most  efficient  cause  of  sea-siokness — ^nn- 
tonched  ;  but  snrely  if  the  berths  were  swnng  as  is  the  oompass,  a 
nearly  horizontal  position  would  be  obtained  P 
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ADDITIONS  TO  THE  MENAOEBIE  OF  THE  ZOOLOaiCAL  GABDENS,  BEQENT'S  PABK. 

From  April  2Uh  to  90th,  1870. 


Name. 

Oountry. 

How  obtaiaed. 

Wbara  p1jM>ed  ta  OardMM. 

1  Arabian  Baboon  (Cynooephalas  hamadryas)  ^    ... 

2  Sénégal  Farrots  (Pieoephalas  Senegalenais)  ê  ^  ^ 
2  Derbian  Wallabys  (Halmatonis  derbiannR)  ^  &  Ç 

1  Mange's  Dasynre  (Dasynrna  Maogiei)    

1  Indian  Python  (P^jthon  moinras)   

1  Greater  Snlphnr-orested  Cookatoo  (Caoatna  galerita) 
1  Maaked  Parrakeet  (Pyrrholopsis  personata) 

Eastem  Africa 

West  Afzioa 

Anstralia 

Ditto 

India 

Anatralia  

Feejee  lalanda 

Amerioa    

Zanzibar   

Presented  by  Charles  Both.  Eaq 

Monkey-honse 

Plarrot-honse 

Kangaroo-sheds 

Anteater*s  Honse 

Beptile-honse 

Parrot-honse 

Ditto 

Small  Mammal  Honse 

Western  Aviary 

Top  Yard 

Anteater*s  Honse 

Goll-pond 

Seal  Pond 

Fish-honse 

Goat-sheds 

Monkey-honse 

Eastem  Ayiaiy 

Ditto 

Parrot-honse 

Western  Aviary 

Ditto 

Ditto 

Porohaaed 

Presented  by  the  Bot.  J.  Climenson,  F.Z.S. 

Presented  by  Mrs.  Bnokland 

BeoeÎTodin  Exohange 

Presented  by  Mrs.  Blatohley 

Pnrohased 

1  Ocelot  (Felia  pardaUa)  S 

1  Ynltarine  Gninea-fowl  (Nnmida  ynltnrina)    

7  Hybxid  Geese    

Presented  by  Capt.  Bevis   

Presented  by  Dr.  John  Kirk,  C.M.Z.S.... 

Presented  by  the  Eail  De  la  Warr    

Presented  by  Miss  A.  Absolon  

Presented  by  J.  W.  Yines,  Esq 

Pïesented  by  Dr.  L.  Ormerod    

2  Yolpine  Phalange»  (Phalangiata  vnlpina)  $  

2  Leseer  Blaok-baoked  Qnlls  (LaroB  f asons)    

AnstraUa  

British  lalanda 

BritishSeas 

2  Porpoisea  (Phooœna  oommnnÎB) 

12  Short-^osed  Sea-honea  (Hippooampus  broTirostria) 
.1  Cretan  Goat  (Capra  beden)     

1  Pig-tailed  Mcmkej  (Maoaons  nemestrinns)    

1  Baleario  Crowned  Crâne  (Balearioa  pavonina) 

1  West  Afrioan  Tantalna  fTantalna  ibis) 

Pnrohased 

Bom  in  the  Mena^rie    

Pïesented  by  Yinoent  H.  Straker,  Esq. .. 
Ptesented  by  Master  G.  B.  Campbell    ... 

Ditto 

Pnrohased 

Presented  by  James  Dizon,  Esq.,  F.Z.S. 
Ditto 

North-Eaat  India. . . 
N.and  W.Airioa... 

Weat  Afrioa 

Sonth  Amerioa 

Sonth  Afrioa    

Canary  lalanda 

Africa  

1  Orange-headed  Connre  (ConnruB  jendaya) 

1  St.  Helena  Seed-eater  (CrithasTa  bntyraoea) 

1  Common  Canarj  (Crithagra  oanariensis)    

1  Piu-tailed  Whydah-bird  (Yidna  principalia)  

• 

Ditto 

THE  CHANNEL  PASSAGE.— VESSELS  AND   PIERS. 

BT  TICE-ADMIBAL  SIB  EDWARD  BELCHER,  K.C.B. 

|HE  sabject  to  which  I  am  aboat  to  direct  atten- 
tion 18,  principally,  the  proposai  to  connect  England 
and  France  by  continuons  railway  oommnnication, 
the  gap — that  is,  the  Channel  interval — being 
bridged  by  steamers  fitted  to  receive  and  conyey  the  trains 
across,  and  deliver  them  on  to  the  rails  on  the  French  shore. 
And  it  is  inferred,  from  their  great  size  and  beam---fitted  also 
with  heavy  sponsons  and  paddles — ^that  they  >vill  not  roll 
deeply,  and  conseqnently  tend  to  prevent  that  miserj  to  weak 
stomachs — sea-sickness. 

New,  as  regards  the  roUing  motion,  I  am  not  satisfied  by 
assertion,  when  diametrically  opposed  to  personal  expérience, 
seeing  that  the  worst  roUing  affecting  vessels  engaged  on 
Channel  service,  caused  by  waves  set  in  motion  by  the  whole 
western  space  of  the  Atlantic  Océan,  cansing,  as  seamen  term 
it,  merely  "  the  deop  but  easy  roll,"  is  not  reckoned  as  dae  to 
a  gale,  for  with  snfficient  wind  a  vessel  is  steadied  by  canvas. 
The  serions  rolling  is  due  to  an  opposite  cause,  tho  absence  of 
the  gale,  when  that  unaccountable  ground-swell  which  tumbles 
into  the  Bay  of  Biscay  lift  also  at  the  limit  of  soundings  in  the 
English  Channel,  and  rolls  in  successive  waves  home  to  the 
shores  of  France  and  England,  even  up  to  the  Goodwin  Sands. 

To  addace  an  example  of  the  inefficiency  of  beam  to  prevent 
beavy  rolling,  as  60  fl.  in  veesels  ranging  about  2,000  tons,  in 
perfectiy  glassy  calm,  I  may  mention  the  following  : — ^The  Brest 
squadron  anchored  in  18 12  in  Cawsand  Bay,  before  the  break- 
water  was  commenced.  It  consisted  of  varions  types.  Thns, 
the  Ville  de  Parie  and  Ahercromhie,  French;  San  Joeef, 
Spanish  ;  Norge,  Danish  ;  Queen,  Conqueetador,  and  Magnificent, 
English;  lower  yards  and  topmasts  strnck,  riding  at  single 
anchor.  It  had  blown  heavily  from  S.S.W.,  and  terrifie  long- 
jawed  roUers  set  in.  Thèse  vessels  roUed  fearfuily,  and  it  was 
asserted  that  the  Qtieen  and  M<ignificeni  rolled  "  keel  ont." 

I  then  belonged  to  tbe  Abercromhie,  and  being  an  invalid,  in 
the  captain's  cabin,  was  lashed  in  two  chairs  at  one  of  the 
ports,  commanding  a  complète  view  of  several  ships,  and 
especially  of  the  Magnificent,  The  foam  certainly  warranted 
tbe  conclusion,  as  nothiog  but  the  "  keel  awash  "  could  hâve 
prodnced  it. 

This  point|  however,  is  immaterial.     It  will  be  said  the 
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vessels  of  that  period  were  short,  and  deep  rolling  natnral  ;  y  et 
it  was  rather  increased,  as  in  the  case  of  H.M.S.  Bodney,  when 
Sir  W.  Sjrmonds,  at  a  much  later  period,  increased  the  beam, 
tonnage,  and  draught;  and,  in  1823,  we  hâve  proof  of  what 
heavy  gales  and  rolling  seas  effected  on  the  breakwater  at 
Flymouth  Sound. 

I  bave  had  some  expérience  in  crossing  dangerous  bars 
attended  by  heavy  following  roUers  ;  still  the  roU  at  good  speed 
on  the  ship  was  far  from  agreeable,  indeed,  I  must  admit  dan- 
gerous. My  objeot  is  merely  to  show  that  heavy,  deep,  and 
quick  rolling  is  a  Channel  difficalty,  and  not  to  be  lightly  de- 
spised  ;  and  that,  in  considering  the  fitness  of  vessels  for  this 
peculiar  service,  we  must  not  fancy  that  a  stroke  of  the  pen 
or  a  paragraph  in  print  rules  the  waves.  It  is  our  business, 
as  pretty  well  tried  seamen,  to  state  what  is  our  opinion  on 
Buch  matters  belonging  to  our  "  craft  " — what  is  the  proper 
oharacter  of  vessel  fit  for  snch  service  as  oontemplated  ;  and 
more,  whether  this  railway  System,  carried  afloat,  is  either 
practicable  or  judicious,  specially,  too,  as  regards  reasonable 
expense  ;  what  shonld  be  the  for  m,  size,  and  speed  for  the  cou- 
templated  service  ;  and,  finally,  the  probability  of  snocess  by 
any  of  the  types  offered;  or  if  a  variation,  dispensing  with 
the  train  System,  using  the  présent  or  improved  harbours,  or 
improved  ships,  might  not  equally  meet  the  présent  difficulties. 

I  must  at  once  observe  that  my  own  opinion,  as  far  as  safety, 
comfort,  and  freedom  from  that  jarring,  creaking,  and  straining, 
which  tophamper,  projections,  numerous  joints,  gimcrack  orna- 
ments,  and  fastenings  is  concerned,  the  beautifnl  drawings 
which  bave  come  before  me,  bring  to  my  mind  no  idea  of  peace- 
fal  repose,  but  rather  that  idea  of  Pandemoninm  which  the 
agonies  of  one  of  our  old  line-of-battle  ships  forcibly  brought  to 
my  recolleotion.  Now  what  do  we  require  for  an  Jiour's  travel 
across  the  Channel  P  A  vessel  to  carry  us  safely,  and  not 
offering  us  enjoyments  not  to  be  enjoyed — a  structure  which 
shall  be  the  type  of  strength,  smooth  as  the  back  of  a  whale, 
offering  the  least  possible  obstruction  to  wind  or  wave,  and  car- 
rying  a  light  pilot-tower  on  the  summit  ;  in  faot,  a  type  of 
our  ugliest  ironclad,  the  beanty  par  excellence ^  of  our  présent 
navy. 

Car  outline  decided,  the  interior  fittings,  those  of  the  simplest 
nature,  snoceed.  To  passengers  who  fancy  the  whale's  back,  I 
wonld  offer  just  snch  enlarged  accommodation  as  the  Cigar 
sbip  had  (85  ft.  long  by  8  ft.  wide),  by  a  light  hurricane  bouse 
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and  rail  înclosing  the  tnrrei  pilot-iower,  the  type,  indeed,  of  a 
feltÎDg  aronDd  the  fannel  of  H.M.S.  Cairon,  for  snnreyiDg  daties 
in  bad  weaiher. 

The  velocity  proposed  bj  the  advocates  for  thèse  rail-boats  is 
^0  knots  ;  that  involyes,  nnder  paddle  or  screw,  no  small  amoant 
oi  vibration  ;  bnt  sea-BicknesB  is  not  the  reanlt  of  violent  mo- 
lion.  It  is,  80  to  epeak,  barometrical,  the  action  of  the 
diaphragm  (like  the  aneroid)  rising  and  falling  with  the  motion 
of  the  ship,  and  specially  acting  on  the  nerves  Tvhen  it  is  in- 
tiaenced  by  the  sight. 

For  mj  own  part,  I  plead  gniltj  to  being  sabject  to  sea- 
«ickness,  bnt  varjing  with  the  size  and  qaickness  of  motion, 
^reatest  in  the  ships  of  the  Une,  less  in  a  cntter.  If  carriages 
are  to  be  embarked  for  the  honr's  passage,  no  individuals  bnt 
l^hose  possessing  sea-legs  woold  care  to  qnit  their  j^ose  to  enjaj 
the  deck,  or  smoke  their  pipes  nnder  the  lee  of  the  pilot-tower. 
AU  fittings  but  those  absolntely  demanded  obstract  the  free 
circulation  of  air,  inducing  faintness  and  sea-sickness,  and  con- 
séquent!/ shonld  be  avoided. 

It  should  be  borne  in  mînd  that,  when  we  propose  to  con- 
«truct  great  ships,  to  carry  such  great  bnrdens  as  railways  and 
their  passengers  and  goods  trains,  we  pass  ont  of  the  range  of 
^epths  afforded  by  the  harbours  now  in  use  ;  and,  therefore,  if 
you  construct  vessels  capable  of  carrying  them,  you  are  bound 
to  meet  the  question  of  inabîlity  to  enter  at  certain  times  of 
tide  and  nnder  certain  conditions  of  weather.  It  therefore  fol- 
io ws  that  your  vessel  mnst  not  only  be  calculât ed  to  cross  the 
Channel,  but  also,  if  necessity  demands,  be  compétent  to  take 
«are  of  herself  at  sea,  or  to  return  your  passengers,  free  from 
«ea-sickness  also,  at  a  safe  port.  Kow,  looking  to  certain  plans 
•and  modèle  to  which  my  attention  bas  been  drawn,  I  must  re- 
mark  that  such  absnrd  decorated  crafb,  with  ail  the  paraphemalia 
<;opied  from  the  boats  engaged  on  the  inland  seas  of  the  United 
^States,  are  not  fit  types  for  our  Channel  service. 

If  the  fioating  railway  schemes  are  to  prevail,  I  see  no  dif- 
£cnlty  in  meeting  the  dcmand  for  proper  vessels,  provided,  as 
in  our  harbour  defences,  money  is  to  be  cast  away  freely  in  the 
•construction  of  adéquate  harbours,  and  if  those  structures  are 
adopted,  I  am  prepared  to  meet  ships  as  well  as  harbours  of 
refuge,  but  I  oannot  shut  my  eyes  to  the  risks  and  delay  of 
atone  piers.  The  disruptîon  of  the  breakwater  at  Flymouth, 
Jannary,  1823  (of  which  I  hold  in  my  hand  a  copy  by  Whid- 
berg,  addressed  to  Sir  Isaac  Coffio)  ;  solid  cemented  masonry 
•of  some  ten  years'  settlement  ;  and  at  a  later  date  the  works  at 
Alderney,  erroneously  assigned  to  my  proposais  in  1842  (but 
absolutely  void  of  truth,  seeing  that  the  scheme  proposed  by 
me  was  to  be  carried  out  at  Bet  harbour,  on  the  opposite  side 
of  the  island,  by  inland  excavation  similar  to  that  eince  carried 
out  at  Cherbourg),  ail  attest  the  difficulties  to  be  snrmounted, 
foundations  in  deep  water  and  the  surf  to  prevent  or  delay  com- 
pletion.  But,  before  we  proceed,  as  to  the  vessels  fit  to  carry 
out  this  railway  conjunction,  and,  moreover,  to  be  impelled  at  a 
«tandard  velocity  to  agrée  with  railway  time,  of  20  knots  or 
more,  hâve  satisfactory  computations  been  made,  not  as  to 
«hamber  practice  on  paper,  but  as  to  ail  dangers  and  difficulties 
of  that  wild  sea,  not  in  a  smooth  dock,  but  (as  sea-sickness  is 
imported  into  the  question)  to  the  absolute  secnrity  of  life  and 
property  on  so  small  a  draught  as  5^  fb  P  The  plan  of  Mr. 
JPowIer,  giving  13  fl.,  is  nearer  to  reason.  That  wonld  agrée 
-with  my  own  dimensions  of  400  fb.  long  by  60  beam,  bnt 
oiothing  then  to  spare. 

Before  thèse  rail-connecting  vessels  are  built,  it  is  incumbent 
to  construct  piers  or  harbours  to  receive  them.  And  if  those 
structures  arc  to  be  carried  out,  we  should  exécute  them  on  the 
tnost  economical  yet  certain  plans,  bearing  in  mind  the  proba- 
Ibility  of  the  ve^y  close  supersession  of  their  services  by  the 
tube  tunnel  or  bridge  of  the  future.  At  this  présent  moment, 
I  see  too  many  difficulties  to  be  mastered  before  success  can  be 
<ieemed,  in  either  of  the  great  plans,  even  to  loom  in  the  future. 
But  having  such  perfect  confidence  in  the  rising  talent  of  our 
«ngineers,  I  feel  certain  that  eventnally  a  more  satisfactory  1 


mode  will  be  triomphant,  for  that  ngly  term  "  imposaibiUty  " 
but  whets  the  ardour  of  inventive  facnlty. 

First,  then,  if  the  railway  question  prevails,  we  are  prepared 
to  provide  a  safe  vessel  fit  to  proceed,  not  merely  acroes  the 
Channel,  but  even  beyond  the  narrow  seas,  shonld  she  be 
canght  in  one  of  our  severe  gales  on  a  lee  shore.  On  the  other 
hand,  if  we  are  satisfied  with  the  présent  harbours,  with  their 
présent  depth  of  water  within,  and  détermine  to  improve  them 
at  moderato  ontlay,  then  we  are  prepared  with  a  vessel  similar 
in  aU  respects  for  the  customary  trafic  at  the  less  draught  of 
7  fi. 

For  extension  of  piers  and  adaptation  of  the  same  for  the 
large  boats  we  are  also  prepared. 

And  hère  I  must  observe  that  I  nnderrate  none  of  the 
schemes  before  the  public  as  simple  computations.  Bat,  as  a 
seaman,  I  am  satisfied  that  grief  would  come  to  any  one  of 
those  proposed  vessels  nnfitted  and  incompétent  to  perform  fall 
sea-work  if  driven  into  the  Atlantic. 

Starting,  then,  on  the  principle  that  it  behoves  tfs,  first,  to 
utilise  and  improve  what  we  bave  before  we  cast  our  riches  on 
a  foreign  shore,  to  be  depreciated  at  no  distant  period  by  other 
yet  more  expensive  undertakings,  I  fall  back  on  the  class  of 
vessels  which  I  bave  to  propose.  And,  I  may  add,  that,  nnder 
any  change  of  circumstances,  the  outlines,  in  relation  to  size 
and  depth,  will  préserve  their  features,  the  form  being  that  of 
an  ovoidal  box,  smooth  from  end  to  end,  the  terminal  points 
being  open  to  receive  railway  carriages  of  8  fb.  in  width. 

The  fullowing  dimensions  show  the  three  classes  : — 

No.  1  13  ft. 

„    2  10  ft. 

„    3  7ft. 

Channsl  Sebvicb  Stbakbbs. — Mail  Bailwat  Ssbvicx. 


i3ft.DntQffht. 

Length  400  ft. 

Draught 13  ft. 

Beam 60  ft. 

DispUoement    4,000  tons 

IndicatedH.P 8,000  tons 

Speed 18  to  20  knots 

Dranght     13  f t. 

Eeeltodeok 23  f  t. 

Deok  to  promenade  do.         13  ft. 

Saloon,  height  8  f  t. 

Steering-hoase  above  do.       7^  ft. 

Deok  of  saloon 200  ft.  bySOft. 

Promenade  do 300  ft.  by  60ft 

Conld  carry  on  rails 300  tons 


lOFMt. 


350  ft. 

10  ft. 

50  f  t. 
3,000  tons. 
5,000  tons. 

20  knots. 

With  one  Une 
of  rails  to  oarry 
Inggage  -  goods' 
waggons,  bnt  not 
passenger  trains. 


7Fc«t. 


800  ft 
7  ft. 
45  ft 
1,600  tons. 
3,500  tons. 
20  knots 

No  rails. 


There  is  one  feature  in  this  arrangement  which,  whether  the 
vessel  carries  sails  or  not,  offers  important  comfort  to  ladies 
and  invalids,  and  préserves  intact  the  comfort  of  the  carriage 
in  which  they  embark.  Thus,  the  side  cabins  are  in  snch  con- 
nection with  the  doors  of  the  carriages  that  they  can  be  nsed 
for  exercise  or  accommodation  dnring  this  ail-important  honr  of 
travel. 

The  rails  oecupy  the  centre  line  ;  the  carriages  are  home  to 
the  side  cabins,  and  are  rnn  in  and  out  by  switches  leadîng  into 
the  main  line. 

Both  ends  are  fitted  with  dosing  shntters  like  shop-fronts, 
and,  being  closed  at  pleasure,  insure  in  fine  weather  Uiorongh 
ventilation,  and  in  bad  keep  out  wind  and  sea. 

The  mode  of  propulsion  to  be  given  is  that  of  the  hydranlic 
or  turbine.  It  possesses  the  advantage  of  smooth  sides  and 
perfect  protection  from  injury  from  extemal  force,  and  is  there- 
fore better  adapted  to  take  the  sides  of  any  irregular  dock  or 
piles. 

I  hâve  spécial  objection  to  the  paddle  System  ;  it  has  not  the 
power  of  sndden  tnming  in  the  trongh  of  a  sea. 

Further,  the  divided  shafb  proposed  inonrs  enormoas  danger, 
and  subjects  the  machinexy  to  disruptîon,  and  vessels  and 
passengers  to  enormons  concussions. 
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Thns,  on  an  even  leel,  it  is  snbroitted  that  a  vessel  of  400  fl. 
resta  on  a  séries  of  waves.  If,  then,  the  trongh  between  two 
waves  dénudes  the  lower  float,  the  wheel  will  fly  ronnd  and 
endanger  the  machiner/. 

Again,  if  the  wind  be  abeam,  or  the  vessel  roll  in  the  trongh 
of  a  heavy  swell,  even  in  calm,  the  rolling  of  one  paddle  ont  of 
water  wonld  canse  the  engin e  to  race,  and  with  great  danger  to 
the  destraction  of  the  machinerj. 

As  to  the  over-immersed  paddle,  it  loses  considérable  pro- 
pelling  power,  at  the  same  time  as  that  of  its  opposite  is  ntterly 
lost,  thus  leaviog  less  than  half  the  propelling  foroo  on  the  ship, 
and  cansing  conséquent  loss  of  speed. 

This  I  hâve  witnessed,  and  more — the  power  of  steerage, 
under  thèse  circumstances,  nearly  annihilated. 

On  this  speciBc  point  the  hjrdraulic  rejoioes  in  her  superiority 
to  ail  other  modes  of  propulsion  ;  seeing  that  the  orifice  in  the 
air  performs  equally  or  better  than  that  immersed,  and  the 
whole  force  of  the  engines  being  exerted  to  one  purpose,  and 
nninflnenced  by  wind,  weather,  rolling,  or  any  eztemal  causes, 
acte  with  uniform  force  and  précision.  In  fact,  like  the  perfect 
chronometer,  it  performs  equably  and  perfectly,  secure  within 
its  case,  just  what  is  demanded. 

The  paddle  steamer  in  a  gale  is  always  nnpleasant  to  handle  ; 
the  moment  speed  ceases  she  wallows  in  a  seaway,  and  the 
shocks  of  the  paddle-bozes,  altemately  striking,  are  distressing 
even  to  those  accustomed  to  sea  life. 

On  the  other  hand,  the  hydraulic  is  but  a  simple  vessel  lying 
to  or  under  small  speed,  and,  but  for  the  thrilling  action  when 
at  full  speed,  few  could  imagine  her  propelled  through  the 
water.  She  is  peculiarly  adapted  for  the  difficult  work  of  turn* 
ing  easily  in  a  seaway,  when,  indeed,  it  would  prove  dangerous 
to  the  paddle. 

Leaving  the  question  of  train  boats,  and  coming  to  the  mère 
passenger  boat — with  carnages  adapted  for  spécial  objecte,  and, 
indeed,  appertaining  to  the  vessels — it  is  proposed  to  adapt 
them  to  rails,  and  to  embark  the  passengers  in  them  by  the  aid 
of  machinery. 

The  difficulty — indeed  danger — which  has  always  struck  me, 
bas  been  that  of  embarking  and  disembarking,  passing  down 
8lip])ery  steps  frequently  in  dark  nights,  and  having  a  lively 
dancing  vessel  ready  to  capsize  you  the  instant  you  feel  you 
bave  lost  your  land  and  hâve  not  gained  sea-legs.  This  diffi- 
culty it  is  proposed  to  overcome  by  hydraulic  lifts  and  crânes, 
lifting  the  carnages  and  passengers,  with  ail  their  comforts 
about  them,  over  openings  in  the  upper  deck,  and  landing  them 
on  platforms  fitted  to  receive  them  on  elastic  springs,  then 
moved  to  positions  in  direct  connection  with  state  rooms,  door 
of  carriage  to  door  of  state  room,  as  before  alluded  to.  The 
disembarkation  would  be  similarly  carried  out,  and  carnages 
and  passengers  taken  to  the  railway  station  or  hôtel,  accom- 
panied  by  ail  simple  movables,  heavy  luggage  being  confioed 
to  proper  trncks. 

Now,  in  this  mère  passenger  vessel  of  the  second  class  in  our 
table,  drawing  but  7  ft.,  it  is  proposed,  indeed,  to  attain  the 
relocity  demanded  of  20  knots.  Bat  I  much  question,  in  attain- 
ing  such  speed,  if  you  do  not  annihilate  ail  idea  of  comfort  or 
freedom  from  sickness.  Ail  will  dépend  on  the  state  of  the 
weather.  It  is  perfectly  futile  to  expect  comfort  to  those  em- 
barked,  if  the  force  engaged  in  the  propulsion  is  sufficient  to 
sbake  the  vessel  to  pièces,  or  so  damage  the  machinery  as  to 
endanger  vessel  and  passengers. 

Leaving,  then,  the  vessels,  and  looking  towards  their  safety 
and  accommodation  on  either  shore,  we  arrive  at  the  important 
question  of  piers.  lu  Kovember,  1836,  I  drew  up,  for  the 
Corporation  of  Preston,  a  plan  for  the  embankment  of  the 
Bîbble,  by  a  dam  carried  across  from  the  Douglas  River  to  the 
Naze,  a  distance  of  three-quarters  of  a  mile.  Mr.  Stephenson,^ 
the  celebrated  engineer,  engaged  on  the  Glyde  navigation,  met 
me  by  appointment  at  Preston.  That  plan,  which  he  most 
warmly  approved,  involved  the  construction  by  prepared  iron 
caissons,  to  be  simultaneously  placed  and  fiUed,  between  the 


interval  of  two  consécutive  tides,  with  concrète,  for  whicb 
design  I  hold  the  thanks  of  the  mayor  and  corporation,  ail  other 
engineering  authorities  being  set  aside. 

I  will  not  contest  the  point  with  those  who  follow  my  ideas 
at  the  présent  day.  But  further,  in  1858, 1  again  proposed  to- 
saddle  and  fortify  the  Goodwin  Sands  by  a  plan  of  a  similar 
nature.  Afler  an  evening  meeting  at  the  Institution  of  Civil 
Engineers,  my  friend,  the  late  Charles  May  and  several  leading^ 
members  adjourned  to  the  rooms  of  Mr.  Brunel  and  discussed 
my  plans.  This  resulted  in  the  verdict,  pronounced  by  Brunel» 
short  and  pithy  : — "  There  can  be  no  doubt  of  the  correctness^ 
of  your  views  ;  get  money,  and  it  will  be  done  ;  compute  the> 
contents  at  20s.  per  cubic  yard,  working  expenses  the  same  ;. 
Government  to  supply  the  funds  ;  it  can  be  eéected."  So  with 
the  moot  question  of  thèse  piers  for  the  accommodation  of  thèse* 
steamers.  Construct  them  in  iron  securely  braced,  ground  and 
fin  them  in,  previously  working  in  screw  piles  to  receive  then^ 
ezactly,  and  no  sea  can  displace  them. 

It  is  not  perhaps  generally  known  that,  where  iron  form» 
part  of  the  concrète,  and  remains  in  contact  with  sait  water 
for  years,  the  iron  becomes  converted  into  a  carburet,  suffers  no- 
further  decay,  and  becomes  an  incorporated  crust-like  glaze^ 
similar  to  the  surface  of  the  old  Dunes.  AU  iron  exposed  for 
years  on  coral  islands  becomes  attached  to  the  coral  block. 

Finally,  the  important  point  to  be  considered  is  time  and 
cost.  It  has  been  assumed  that  the  work  of  forming  harbour» 
in  masonry  would  demand  at  least  three  years.  But  I  would 
inquire,  looking  to  the  number  of  days  afibrding  the  term^ 
moderate,  how  m  any  working  days  would  be  required  P  Then,. 
as  to  the  security  from  the  work  being  demolished  by  any 
violent  gale,  and  further  the  well-known  fact  that  blocks  under 
ten  tons  in  weight  cannot  withstand  much  less  wave  impact 
than  the  exposed  part»  of  our  Channel  shores  ;  by  the  procès» 
I  propose,  some  thousand  tons  of  matter  would  be  securely 
placed  within  twenty-four  hours — that  is,  at  the  first  opération» 
of  placing,  the  weight  of  iron  composing  the  caissons,  and  the- 
admitted  water  would  be  immovable,  like  a  ship  agronnd,  hy 
any  sea.  Therefore  we  may  safely  assume  one-third  gain  m 
time,  allowing  a  year  for  construction. 

As  regards  expense,  we  may  safely  assume  the  same  pro- 
portion— indeed  less,  if  we  take  into  considération  the  risk  of 
annual  destruction  by  gales,  an  effect  which  never  could  enter 
into  the  calculation  of  cost  by  the  method  I  propose. — Paper 
read  hefore  the  Institutmi  of  Naval  ArchUecte. 


ANIMALS  AS  FELLOW-BOARDERS. 

BY   P.  J.  VAN  B2NEDEN. 

In  Three  Parts.— -Part  III. 

Fixed  FélîoW'Boarders. 

|HE  fellow-boarders  of  which  we  hâve  been  speaking- 
préserve  their  full  and'  entire  independence  at  ail 
période  of  their  lives,  and  as  they  only  undergo 
ordinary  changes  in  form,  their  true  nature  has- 
rarely  been  misunderatood.  By  the  side  of  thèse  we  see  others 
who  are  only  free  dnring  their  young  days,  and  when  the  epoch 
of  puberty  approaches  they  make  choice  of  a  host,  throw  ofiT 
ail  their  travelling  appendsges,  indading  their  -eyes,  change 
their  clothes,  and  become  oompletely  dépendent  upon  the  animal 
that  carnes  them.  Others,  again,  only  renounce  their  inde- 
pendence for  a  time,  and  préserve  even  duriug  their  seqaestra-- 
tion  their  proper  form  and  their  organs  of  locomotion.  The 
most  interesting  of  the  fixed  fellow-boarders  are  evidently  the 
bamacles  Tubiciuella,  Diadema,  and  Coronula,  which  cover  the 
skin  of  whales.  They  are  like  ail  the  others,  free  during  their 
infancy  ;  but  for  motives  of  their  own,  they  locate  themselvea 
on  the  head  or  the  back  of  thèse  great  Cetaceans,  which  they 
never  quit  when  once  settled.    That  whicb  is  of  especial  im-^ 
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portance  to  thèse  companionships  is  that  each  whale  lodges 
pariicalar  species,  so  that  the  fellow-boardiDg  crastacea  are  like 
a  flag  of  nationalîty,  and  the  eqaipment  caaaeB  the  ship  to  be 
recognized.  The  great  northern  whale  Mystioetna,  wluch  oar 
hardy  and  patient  neighbonrs  disco^ered  on  seeking  a  passage 
to  India  by  the  East,  a  species  which  neyer  qnits  tibe  ice,  does 
not  carry  barnacles.  It  ia  this  whale  thafc  was  already  known 
to  Iceland  fishermen  of  the  twelfth  centnry.  Thèse  intvepid 
whalers  distingnised  between  a  northern  whale  withont  cal- 
careoas  adhésions,  and  a  sonthern  whale  with  them.  This  last 
is  the  celebrated  whale  of  the  temperate  régions,  the  "  North* 
Kaper/'  which  the  Basques  hnnted  from  the  tenth  oentnry  in 
the  Channel,  and  which  at  a  later  period  they  ohased  as  far  as 
Iceland. 

We  also  find  characteristic  Cirripeds  on  the  genns  Megoptera, 
on  dolphins,  on  some  of  the  sharks,  and  on  tortoises,  and  their 
inferior  ranks  are  met  with  on  sponges,  and  in  the  tissnes  of 
many  true  polyps.  But  if  the  greafcer  part  of  thèse  crnstaoeans 
lose  their  proper  physiognomy  while  possessing  the  appendages 
symmetrically  disposed  round  the  month,  there  are  also  some 
who  get  rid  of  ail  their  extemal  apparatas,  and  become  a  mère 
sac  of  sexual  organs,  snch  as  Sacculina  and  Peltogaster,  who 
lead  a  misérable  life  in  the  abdomen  of  oommon  crabs  or  on 
the  backs  of  soldier  crabs.  We  also  see  Cirripeds  establishing 
themselves  on  other  Cirripeds,  losing  their  appendages,  and 
taking  the  form  of  the  lanra  of  a  Diptera.  The  gênera  Otion 
and  Cineras,  which  we  find  on  the  keels  of  ships,  as  well  as  on 
the  bodies  of  fish,  are  fellow-boarders  on  other  Cirripeds,  but 
preserving  their  own  form. 

From  the  time  of  the  ancienis  a  fish  was  known,  whose 
position  was  not  well  made  out  till  our  day,  and  which  seems 
to  belong  to  the  category  of  fellow-boarders.  It  is  the  Echineis, 
or  Bemora,  an  animal  fonnd  in  the  Mediterranean  and  other 
seas,  attached  to  the  bodies  of  large  fish,  especially  sharks,  by 
means  of  an  apparatus  for  adhésion  situated  on  its  head.  It 
bas  Bometimes  been  confounded  with  the  pilot  fish.  It  is  a 
fellow-boarder,  but,  contrary  to  those  just  mentioned,  can  free 
itself  when  it  pleases,  and  seek  a  new  host.  It  lives  by  its 
captures  during  the  voyage.  The  Bemora  bas  always  attracted 
the  attention  of  observera .  In  the  eyes  of  the  ancients  a  sin- 
gular  being,  no  matter  of  what  sort,  must  bave  some  peculiar 
action  npon  the  animal  economy,  and  could  not  fail  to  enter 
into  the  composition  of  divers  therapeutic  préparations.  Fliny 
prétends  that  the  Bemora  served  to  compose  poisons  capable  of 
extinguishing  the  fires  of  love. 

The  sailors  now,  aa  of  old,  are  convinced  that  if  one  of  thèse 
little  fish  adhères  to  a  ship  it  arrests  its  course.  That  which 
is  not  doubtiul  is  that  the  inhabitants  of  the  coast  of  Mozam- 
bique turn  to  acconnt  the  Bemora's  faculty  of  attachiog  itself 
to  animais,  for  they  put  a  ring  in  its  tail,  to  which  they  attach 
a  line,  and  let  it  go  in  the  sea  and  stick  to  what  prey  it  may 
find.     Thus,  Bemora-fishiog  is  the  counterpart  of  hawking. 

Amongst  the  Folyzoa  there  is  a  curious  genua  living  on 
Annelids,  and  conceming  the  nature  of  which  we  bave  been  led 
into  error.  My  fellow-labourer,  M.  Hesse,  represented  it  as  a 
Trematode  with  a  stalked  sucker  situated  behind,  and  we  bave 
given  it  the  name  of  Cyclatella,  which  ought  to  be  abandoned. 
The  pretended  Trematode  is  a  true  Folyzoon  belonging  to  the 
genns  Lozosma,  and  which  lives  aa  a  fellow-boarder  fized  on 
the  Annelids. 

There  are  likewiae  fellow-boardera,  who  in  their  early  growth 
place  themselvea  nnder  the  protection  of  a  complaisant  neigh- 
bour  or  a  parent,  and  are  then  transported  to  their  destination. 
Thèse  do  not  lose  the  character  of  their  y  ou  th.  Among  them 
are  the  yonng  of  the  Caligua  ;  for,  according  to  the  observatiooa 
of  M.  Heaae,  of  Brest,  theae  Cmstaceans,  in  order  to  reach  the 
fish  they  are  destined  for,  attach  themselvea  to  a  parent  or  a 
friend  by  the  aid  of  an  appendix  of  the  cephalo-thoraz,  and  are 
rowed  to  their  résidence. 

Forty  yeara  ago,  Jacobson  of  Copenhagen  wrote  a  memoir 
to  demonatrate  that  the  young  bivalvea  which  are  found  on  the 


extemal  branchiœ  of  Anodonta  are  parasitée,  for  which  be  pro- 
poaed  the  name  Glochidium,  and  Blainville  and  Duméril  were 
requested  to  report  on  thia  paper,  which  waa  aent  to  the  French 
Aoademy.  Their  opinion  gained  few  aupportera,  and  it  ia  now 
well  known  that  the  young  Anodonta  differ  considerably  from 
the  adulte,  and  that  during  their  sojonrn  in  the  branchiœ  they 
carry  a  long  cable  which  descends  from  the  middle  of  the  foot. 
What  is  this  cable  for  P  Is  it  to  attach  the  yonng  Anodont  to 
the  body  of  some  fiah  which  will  carry  it  to  a  diatance  P  The 
Anodonta  bave  not,  like  other  Acephala,  or  headleaa  molluaka, 
vibratile  wheda  to  diaperae  themselves. 

At  the  bottom  of  ponds  and  rivera  there  are  Botifera  and 
Infnsoria  which  attach  themselves  to  Crustaoeana  and  inaecls, 
and  travel  like  the  Cirripeda  of  the  whalea.  There  thua  exiat 
fellow-boardera  of  the  two  categoriea  in  the  lower  ranka  of 
aquatic  animale. 

We  ahall  finiah  by  remarking  that  in  ail  oombinaiiona  be- 
tween individuala  of  différent  aexes,  as  between  those  of  dif- 
férent speciea,  we  alwaya  find  the  object  attained,  the  conserva- 
tion of  the  individual  and  the  conaervation  of  the  apeciea. 
Theae  phenomena  evidently  dépend  on  the  aecret  ordinance  of 
Providence,  and  the  life  of  the  humbleat  worm  hanga  from  the 
aame  thread  aa  that  of  the  greateat  mammal.  A  breath 
aufficea  for  their  création  and  their  annihilation.  God  holda 
the  chaina  of  ail  their  exiatencea,  and  conducts  them  to  their 
end.  It  ia  for  ua  to  observe  the  facts,  and  to  gnesa  in  gene- 
ralizing  them  the  lawa  by  which  they  are  regulated*  And  it 
we  bave  need  of  an  hypotheeia  to  guide  na  throngh  the  dark 
placée,  do  not  let  ua  aasign  to  it  the  importance  of  a  sdentific 
oonquest,  for  this  hypotheais  is  only  a  beacon  to  guidé  us  on 
our  route. 

We  close  hère  for  the  moment  the  observations  to  which  we 
may  revert  some  day.  In  conclusion,  let  us  repeat  the  words 
we  lately  used  under  analogous  circumstances  and  in  thia  place 
— the  grandeur  of  nations  ia  meaaured  to-day  by  the  acale  of 
their  intelligence.  Let  us  tako  our  part  in  those  learned  re- 
aearchea  which  are  aaaigned  to  us  amongst  European  peoplea, 
and  encourage  with  àll  our  power  the  stndy  of  the  sciences  and 
the  coltivation  of  the  arts,  those  two  levers  of  civilisation.  In 
that  let  ua  place  our  glory.  Inatead  of  atifling  the  apirit  of 
inveatigation  in  our  auperior  schools,  and  leading  minds  to  ex- 
pend  their  forces  in  stérile  disputations,  constitntional  govem- 
ments  should,  more  than  absolute  monarchies,  afford  a  good 
example,  and  withont  ceaaing  urge  the  nation  to  the  glorioua 
and  fruitful  conqueata  of  acienoe. — The  Student. 


The  Arithmometer. — ^This  instrument  has  been  very  mnbh  improved 
of  late  yearfi.  To  fgive  some  idea  of  the  saving  of  time  effècted  by 
thÎB  instrament,  eigbt  figures  (tena  of  miUiona)  oan  be  mnltiplzed  by 
eight  figures  in  eighteen  seconds  ;  sixteen  figures  be  divided  by  eight 
figures  in  twenty  seconds  ;  and  a  square  root  of  sizteen  figures  be 
extracted,  with  the  proof,  in  less  than  two  minutes.  It  is  oonstmoted 
ohiefly  of  a  brass  plate,  f nmished  with  eight  slots  ;  directiy  nnder 
thèse  slots  are  monnted  mght  drnms,  eaoh  having  nine  elongated  00g' 
teeth  of  suocessively  deoreaaing  lengîth  ;  over  eaoh  dmm,  and  between 
it  and  the  slot,  is  monnted  a  square  shaf  t,  ou  whioh  slides  a  pinion- 
wheel,  so  as  to  oatch  any  nnmber  of  teeth  on  the  drnm.  Eaoh  of 
thèse  pinion-wheels  is  moved  by  a  button,  of  whioh  there  ia  one  in 
eaoh  fiiot,  the  figures  at  the  sides  of  the  slots  showing  the  proper 
position  of  eaoh  button,  for  any  work  to  be  performed  by  the  instra- 
ment. The  oogged  drums  gear  by  bevil-whe^  with  a  long  horisontal 
shaft,  whioh  is  also  in  gear  with  the  vertioal  q^iaft,  moved  by  a  handle, 
by  whioh  the  instrument  is  worked.  In  a  movable  brass  plate,  whioh 
oan  tnm  and  slide  on  a  round  bar-hinge  at  the  baok,  there  are 
sizteen  holes,  nnder  eaoh  of  whioh  is  a  moveable  disk,  numbered  from 
0  to  9,  and  arranged  so  that  any  one  figure  of  eadi  disk  naj  be 
bronght  under  its  oorresponding  hde.  Thèse  disks  hâve  bevil-wheels, 
whioh  gear  with  bevil-wheels  on  the  before-mentioned  square  sfaafts. 
The  moveable  plate  is  also  f  omished  with  holes,  having  disks,  nnm- 
bered  from  0  to  9,  undemeath,  and  are  for  showing  the  number  of 
tums  of  the  handle,  giving  by  this  means  the  quotient  in  division,  aad 
showing  the  multiplier.  Snch  is  the  gênerai  oonstruotlou*  aad  pHn- 
oiple  of  the  machine,  whioh  oan  be  seen  at  the  South  Kensingtott 
Muséum,  or  at  the  offioe  of  Mr.  W.  A  Gilbee,  4,  South-atreet,  Fûiabury. 
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oies  nf  a  Four  Yfars'  Besiâettee, 
London  :  The  Belisioos  Ttact 


Madagatear  and  ÎU  Peopie.  S 
^c.  Bj  JaSes  SiBBEE,  Jqh, 
Society.     1870. 

WITHOUT  pretendiug  to  be  a  scienti6o  work  of  traToI,  Mr. 
Sibree'fl  book  is  nne  from  which  the  naturalist  ma; 
learn  a  good  deal  that  îh  iatereatiag  and  aaefal.  Fabliebed  bj 
the  Beligîoas  Trftct 
Society,  ît  il  designed 
«apeoiallj  to  show  the 
nature  of  the  poople 
iTÎth  whom  the  mie* 
aioDtriei  liave  to  cope; 
^ot,  as  the  portion  of 
the  work  devoted  to 
tbia  eabject  îs  limîted 
aiidapût,theaathor'B 
narrative  may  be  read 
by  thoie  who  take  no 
intereel  in  the  esta- 
fatiebmeut  of  one  par> 
ticDlar"inia8iou"  oter 
otbera.  lodeed,  we 
wonld  in  paanng  ex- 
proas  onr  belief  tbat, 
ytiih  the  exception  of 
thoae  wLo  are  ezactiy 
of  Mr.  Sibree's  way 
of  tbinking  on  religi' 
ODS  matten,  his  com- 
menta OD  the  efiorta 
and  laboors  of  the 
Boman  Catholio  mis- 
siooaries  will  be  read 
nith  afeeling  of  pain, 
and  irith  some  BC«pU> 
cism  os  to  the  anthor'a 
strict  impartiality. 
Bat  layîng  aaide  tlua 
part  of  the  book,  we 
find  a  aerics  of  chap- 
ters  fall  to  overBow- 
îng  wîth  well-detailed 
aketobes  oftheeonntry 
and  its  animal  and 
vegetable  inbabitanto. 
In  Bomefew  instances 
the  author  appears  to 
poaiesi  a  limîtëid  kno  w- 
ledge  of  gênerai  na- 
tnral  history  ;  this, 
howerer,  being  partly 
compensated  for  bj 
the  carefal  obierva- 
tioQj  which  he  has 
e*ident]y  made,  and 
bythetrnthfnlmanner 
ÎB  Trbich  he  records 
them.  It  is  a  notice- 
able  feature  of   this 

work,  too,  that  Ur.  Sibree,  in  endearouring  to  make 
it  a  book  of  référence  on  its  subject,  has  compiled  from 
Tarions  sonrces,  eapecially  French,  some  good  descriptions  of 
the  more  striking  geologioal  types  of  this  siogular  island,  nhich, 
thongh  so  near  the  African  ahore,  resembtes  the  great  continent 
Bo  Jittle  in  the  character  of  its  fauna  and  âora, 

Aa  the  zoologiat  might  anticipate,  one  of  the  first  créatures 
which  the  aathor  doals  with  as  belonging  to  tlia  indigenoni 
mammala  of  Madagascar,  is  the  Ayc>Aye.     And  hère  it  is  mnch 
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to  be  regrettod  that  his  aecoant  of  this  stngalar  animal  is  giren 
second-hand — tbat  t«o  from  Profesaor  Oiren's  acconnt  in  bis  well- 
known  monograph.  We  are  told  of  the  wonderful  "  évidence 
of  design  "  nhich  the  ClieWonvj»  displays,  of  its  large  eyea  and 
acate  power  of  hcaring,  of  its  chisel-shaped  teeth,  and  of  tbat 
marTelloos  hook-lïke  claw,  and  mnch  more,  which  recallii  Fro- 
fesaor  Owen's  graphie  pen.  But  is  it  not  a  pity  that,  in  pre- 
paring  tbia  description,  the  anthordid  not  oonaalt  lomeofthose 
naturaliste  who  carefally  studied  the  habita  of  the  Aje-Aye 
which  was   sent  orer 

^  Bome  years   si  née   to 

'  the  Zoologie  al  So- 
oiety  P  We  fear  that 
had  he  done  so,  and 
had  he  leamt  some 
of  the  eiperiments 
tried  with  the  little 
animal,  his  teleologi- 
cal  enthasiasm  woold 
hâve  been  eonsider- 
ablj  diminished. 

In  connection  with 
the  distrtbation  oc 
mammalia  in  Ujida- 
goscar,  Mr.  Sibree 
draws  most  of  his 
materials  from  Dr. 
F.  L.  Sclater's  writ- 
ings.  N'erertheless, 
bia  remarks  will  in- 
terest  deeply  those 
students  of  physical 
geographj  who  are 
not  aiready  familiar 
wîth  the  remarkable 
oonclnaiona  arrived  at 
by  the  Seoretary  of 
the  Zoological  So- 
ciety. Speaking  of 
the  decided  absence 
of  mammalian  types, 

"Ficrt  of  ail,  the 
Urga  CuniTora  ara  mil 
wanting.  Theie  aie  no 
lions,  léopards,    tigars, 

panthan,  or  h^Biias  ; 
nothing  laieer  thsii  a 
wild  (mt  and  a  Binall 
■peoies  of  wolf  being 
knom.  The  large  thick- 
■kionad  ooiinBla  sa  pl«n- 
tifnl  in  ever;  lîTer  and 
forait  in  Afrioa  hava 
no  repNsanUtiTM  in 
Modsgaaoar.  No  élé- 
phant browsea  in  the 
Woods,  no  ihinooeroa 
or  hippopotamna  laùl; 
gKmboIs  in  tha  streama. 
Tbe  nomeroaa  spaoies  of 
■ntelope,  gaie  la,  deat 
]         and  guaSa  whlcb  soonr 

■  ■ tbe  Afrioan   plains  an 

SDtiralT  absent,  acd,  ei> 
cepting  tiro  *arietiei  ot 
oi,  tbere  is  no  apedman  of  this  □•efnl  olasi  of  mammsla.  Etsd  the 
borsa  hu  been  introdnced  from  Enropa,  «hils  ita  eoniini,  the  lebrm 
KQd  qnagga,  b>vs  no  pUoe  in  the  Uadagaacar  fkona.  The  ordai  ot 
UaniniaJi&  most  developed  la  the  foor.lupded  or  quadramana  ;  but 
thii  again  is  rcprosented  b;  bnt  a  single  gronp — the  lemars — whioh 
are  the  most  ohuwtariaUo  animais  of  the  ialand.     Tbere  us  no  tme 

monkejs  or  apse,  nor  doea  the  gotillk  pnt  in  au  appearaaoe 

Aa  far  aa  jet  knawn,  the  pummilik  ot  MadagsT  oonaïst  of  only 
forty-nine  ipooies — an  eitiuordioarilT  nnall  nnmber  for  aaoh  a  large 
islaod;  and  of  thew  twenty-eîRbt  ttalong  to  tha  Leunrtdn.  smi 
étranger  is  the  faiH:  tbat  tbeie  animais  are  aUied  ta  AdaUe  ra'.hK  tban 
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to  Afrioan  fonns.  Thèse  are  oertaiiily  most  rexnarkable  and  anomalous 
ooourrences  ;  and  from  them  and  other  zoological  facts,  Dr.  Solatcr  haa 
drawn  tbe  following  oonolnaions  ^—(1)  That  Madagascar  has  neyer 
been  oonnected  with  Afrioa,  as  it  at  présent  existe.  (2)  That  Mada- 
gascar and  the  Masoarene  islands  mnst  hâve  remained  for  a  long 
period  separated  from  every  other  part  of  the  globe  ;  and  (3)  that  some 
land-oonneotion  most  hâve  exiated  in  former  âges  betireen  Madagascar 
and  India." 

In  some  of  the  sabsoquent  cbapters  tho  domestic  and  otber 
cnstoms  of  tbe  people  are  forciblj  described,  tbe  ceremooy  of 
inarriage  being  among  tbe  most  interesting.  And  hère  we 
may  panse  to  point  ont  a  carions  feature  in  regard  to  tbe  ques- 
tion of  descent,  wbîch  indicates  tbat  tbe  "  good  men  "  of  Mada- 
gaicar  bave  no  profonnd  faith  in  tbe  fîdelitj  of  tbeîr  sponses. 
"  Tbe  restrictions  npon  tbe  marrisbge  of  relatives,"  sajs  Mr. 
Sibree,  "  are  cbiefly  with  respect  to  tbose  connected  on  the 
female  side.  It  is  a  significant  fact,  and  shows  the  lax  state 
of  morals,  that  tbe  descent  of  sovereigns  and  nobles  ia  reckoned 
throngh  the  female  rather  tban  tbe  maie  line  ;  as  it  is  argned 
that  tbe  descent  can  be  proved  from  the  motber,  while  it  is 
often  impossible  to  know  tbe  paternity  of  a  cbild."  Marriages, 
as  in  India,  appear  to  be  celebrated  at  an  early  âge,  tbirteen 
and  fonrteen  years  being  often  the  respective  agcs  of  the  bride 
and  bridegroom. 

Passing  over  tbe  several  cbapters  which  deal  with  the  tra- 
ditions, songs,  and  indnstry  of  Ûie  people,  we  find  in  the  lOth 
chapter  a  good  accoant  of  tbe  philological  and  anthropological 
problema  connected  with  the  origin  of  tho  Malagasy.  Tbe 
anthor  veiy  jostly  regards  the  race  as  one  derived  from  some 
Asiatic  oonntry,  or  from  some  sonrce  originally  directly  united 
to  Asia.  Provisionally  be  is  disposed  to  consider  the  people  as 
closely  related  to  the  Malays.  Tbis  yiew  be  tbinks  borne  ont 
by  the  langnage  particnlarly,  for  "  not  only  are  some  words  abso- 
Intely  identical  with  tbose  spoken  in  tbe  Malay  peninsnla;  but, 
what  is  far  more  important,  the  stniciure  of  tbe  langnage,  and 
especially  the  manner  of  forming  the  verbal  inflectionsi,  is 
exactly  the  same."  After  giving  an  outline  of  tho  arguments 
in  favonr  of  tbe  theory  of  Malayan  origin,  be  then  passes  on 
to  describe  tbe  varions  tribea  or  groupa  of  people  (five  in  nnmber) 
which  inhabit  the  conntry.  Of  thèse  the  Bétsimisàraka  con- 
stitute  one  million,  or  about  a  fourth  of  the  whole  ;  and  a  very 
good  illustration  of  their  pbysical  charaoter  is  afforded  in  the 
figures  on  p.  427,  tbe  blocks  of  which  bave  been  courteously 
lent  us  by  tbe  publishers. 

The  final  cbapters  in  the  Tolume  relate  to  the  history  of  tbe 
island  dnring  its  period  of  civilisation,  and  deal  with  tbe 
persécution  of  the  missionaries  and  other  matters  connected 
therewith.  It  is  not  unintereating,  but  cannot  bo  called 
acientific.  The  appendiz  con tains  aome  valuable  material  for 
tbe  natnralist,  and  tbe  illnstrationa  scattered  throngh  tbe 
pages  are  numerous  ond  well  ezecnted  ;  and  thus  the  whole 
work  is  one  which  mnst  take  a  very  high  rank  in  onr  geo- 
graphical  literature. 
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CORRESPONDENCE. 


It  is  diitinetly  to  be  borna  in  mind  thai  we  do  not,  hj  inBarting  tetten,  eoBTey 
aiiy  opinion  favoiirabla  to  ihmr  eontenis.  We  open  onr  colonms  to  aU,  wtthont 
Iwuiing  to  anj  ;  and  tbat  sopply  a  cbannel  for  tbe  publication  of  opinions  of 
sliihsIdM. 

No  ndioo  wbatoTer  will  be  tekan  of  aaonymons  commnnicationB. 

We  oaanot  nndertake  to  retam  rctjeeted  communications. 


The  Pobtland  Caybbn. — From  W.  Pbnoellt,  F.KS. 

Sia,-^In  ScixNTino  Opinion,  Sept.  29,  1869,  you  were  so  good 
as  to  inform  **  local  geologists  "  generally,  and  me  in  particolar,  that? 
a  cavem,  probébly  deserving  attention,  had  just  been  diaoovered  m. 
the  *'  isle  "  of  F»rtland.  Though  on  a  clear  day  Portland  oan  be  aeen 
from  the  belglitB  in  this  district,  it  is  so  far  distant  by  railroad  as  to- 
absorb  fully  swen  hours  in  getting  there.  This  faot  mnst  be  my 
fixonse  for  not  baving  visited  the  oavern  until  about  a  week  ago. 

Lutead  of  troubling  you  with  particulars  respecting  its  dinwnsîons, 
whieh  were  given  by  your  correspondent,  "  £.  W.  H.,"  in  Scixntifio 
Opinion,  December  15,  my  présent  intention  is  merêly  to  state  that 
the  Portland  rocks  are  traversed  by  four  well-marked  Systems  of 
"joints,"  the  directions  of  which,  according  to  the  quarrymen,  aie— - 
Ist,  from  N.W.  to  S.E.  ;  2nd,  from  N.  to  S.  ;  3rd,  from  £.  to  W.  ;  and 
4th,  from  N.E.  to  S.W.  The  first  and  second  are  the  most  prévalent^ 
and  are  known  as  "  Bangers  "  and  "  Southers  "  respectivelj. 

When  examining  the  cavern  with  Mr.  Yicary,  F.G.S.,  we  noted  that- 
the  directions  of  its  varions  branches  coinoided  closely  with  those  of 
the  différent  joints,  and  that  the  line  of  jointage  itself  ran  longi- 
tndinally  along  the  roof.  In  ahort,  the  conclusion  to  whioh  we  were 
led  was,  that  the  cavern  bad  been  f  ormed  by  the  corrosion  and  érosion 
of  the  rocks  in  directions  predetermined  by  the  joints  of  tbe  forma» 
tion — a  conclusion  to  which  I  hâve  come  also  respecting  at  least 
every  limestone  cavern  with  which  I  am  aoquainted. 

The  other  joints  necessarily  cross  each  branch  or  gaUery.  It  is  at 
thèse  intersections  that  the  latéral  openings  oecnr  which  were  men- 
tioned  by  "  £.  W.  H."  Our  guide  complained  that  before  be  took 
means  to  prevent  them,  boys  sometimes  got  in  from  the  adjacent 
quarries,  and  did  a  great  desd  of  "  mishty  " — a  Portland  synonym  for 
both  "mischief  "  and  *' mischievous." 

The  floor  in  some  parts  consisted  of  very  fine  earth,  and  in  othera 
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•of  blocks  of  atone  which  from  time  to  time  liad  fallen  from  the  roof 
and  eides,  and  were  ocoanonally  oemented  together  with  stalagmitio 
inatter.  The  quanymen,  in  order  to  make  a  better  road,  had  torn  np 
many  of  thèse  blooks  and  thrown  them  asidei  but  noither  between 
-them  nor  in  the  fine  earth  had  any  organic  remains  been  fonod. 

Our  gnide  informed  ns  that  the  qoarry  was  knovni  as  8lit  Craft  (not 
Kitcraft)  qaarrj,  in  Wide  Street,  the  word  street  being  invariably  nsed 
for  road  in  Portland.  1  am,  &o., 

Torquay,  May  7.  Wm.  Pbno£Llt. 

Ths  Deyslopmbntal   BkiiAtion  of  Vobticella  and  Actino- 
FHBT8. — From  Mb.  Stanilamd  Wakx,  F.A.S.L. 

SiB, — ^I  am  able  to  oonfirm  in  a  carions  manner  the  assertion  of 
Stein,  th&t  certain  forma  of  Actinophrys  are  really  phases  of  the  dere- 
lopment  of  Vorticeîla  Microsioma,  Some  time  ago  I  had  sent  to  me 
samples  of  paper  which  had  been  nsed  for  straining  wine,  bottled,  in 
vacuOt  according  to  a  System  lately  introdnoed.  The  paper  thns  nsed 
was,  I  presnme,  of  the  same  kind  in  each  case  ;  bat  of  the  foar  pièces 
which  Tcaohed  me,  one  was  bat  slightly  disooloored,  another  was  then 
of  a  brownish  hoe,  a  third  was  pinkish,  and  the  foarth  of  a  darker 
colonr,  approaohing  marone.  My  object  in  obtaining  thèse  papers  was 
io  try  the  effeot  of  infusion,  and  althongh  there  mast  necessarily  be 
some  degree  of  nncertainty  as  to  whother  the  resalts  prodaced  are 
traceable  wholly  to  the  colooring  matter,  they  are  so  cariods  that  they 
deserre  to  be  recorded. 

Separate  infasions  with  distilled  water  were  made  of  thèse  fonr 
papers,  bat  the  gênerai  resalts  were  so  mnch  the  same  in  each  case 
that  there  is  no  occasion  to  describe  them  independently.  The  first 
-change  observable  in  the  floid,  with  the  nnassisted  eye,  was  the  ap- 
pearance  at  the  bottom  of  the  bottles  of  that  flnffy-looking  substance 
which  is  developed  from  seeds  or  pollen  when  placed  onder  similar 
•conditions.  On  ezamination  of  this  substance  with  the  microscope,  it 
was  found  to  constst  of  a  minute  fungoid  growth,  sometimes,  but  not 
always,  in  association  with  thick  fibres,  which  may  hâve  been  derived 
dfrom  the  paper.  Attached  to  the  fongoid  substance  were  numerons 
round  bodies,  probably  infusorial  germs,  and  also  many  free^moving 
infusoria,  wÛoh,  however,  judging  from  their  spasmodic  movements, 
were  still  united  to  the  fibrous  mass,  althongh  the  threod  which  bound 
them  was  invisible.  There  was  nothing  peculiar  about  thèse  infusoria, 
ail  of  which  I  recognized  as  having  met  with  on  many  other  occasions.. 
The  infusions  produced,  moreover,  bodies  of  a  circular  form,  which  I 
Jiave  now  little  doubt  were  encysted  forms  of  Vorticeîla.  In  addition 
to  thèse,  however,  were  a  nnmber  of  larger  bodies  of  différent  shapes, 
the  nature  of  which  I  conld  not  for  some  time  détermine.  That  they 
were  animal  organisms  I  did  not  doubt.  Their  appearance — that  of  a 
3iearly  circular  and  nucleated  cell,  with  an  outer  faintly-defined  rim — 
was  Buffioient  to  induce  this  belief.  No  motion  was  at  first  noticeable, 
but  I  soon  found  that  the  shape  of  thèse  bodies  altered,  and  I  at  once 
set  them  down  as  having  an  amœbal  character.  This  idea  appeared  to 
be  confirmed  by  the  fact  that  free-moving  amœb»  were  also  présent 
in  thèse  infusions. 

I  hâve  not  studied  the  changes  of  VortioeUa,  and  thorefore  I  was 
mach  Burprised,  on  examining  thèse  infusions  some  days  later,  to  find 
a  great  nnmber  of  thèse  forms  in  f ull  aotivity.  What  is  the  explana- 
tion  of  this  fact?  It  was  soon  made  apparent  by  a  référence  to 
Pritohard's  fine  work  on  Infusoria.  At  plate  27,  Pritchard  gives 
several  figures  of  Vorticeîla  microstoma,  this  being,  I  hâve  no  doubt, 
the  form  whioh  was  so  plentiful  in  my  infasions.  On  plate  23, 
moreover,  several  forms  are  fignred,  whioh  I  at  once  recogfnized  as 
thoee  whioh  I  had  supposed  to  be  amœbal.  In  Pritchard,  thèse  are 
•daased  with  Acti/nophrya,  but  they  are  described  as  having  been 
iignred  by  Stein  as  phases  in  the  development  of  Vorticeîla  mirroatoma. 
Eight  of  thèse  phases  are  given  by  Stein,  and  of  thèse  Nos.  1  and 
2  in  Pcitehard  almost  perfectly  represent  the  forms  prodnoed  in  my 
inf osions.  In  addition,  however,  to  Vorticeîla  microstoma  were  several 
other  analogons  forms,  among  them  one  mnoh  resembling  Âcti^iophrys 
linçuifera  or  Acineta  (Pritchard,  pL  23,  fig.  17).  Sinco  I  noted  the 
above  faots,  moet  of  the  Vorticeîla  hâve  disappeared,  and  the  circnlar 
bodies  bave  increased  very  largely  in  nnmber,  the  smaller  ones  being 
eztremely  nnmerons.  Thèse  bodies  are  nearly  always  associated  with 
the  fungoid  matter.  They  evidently  increase  in  size,  and  seem  to  me 
to  be  phases  of  the  enoysting  prooess  of  Vorticeîla  microatoma,  as 
fignred  by  Dr.  Carpenter  in  his  work  on  the  microscope.  In  addition 
to  the  infusoria  referred  to,  the  infusions  now  oontain  several  other 
forma,  among  them  XbZpoda  eueullua. 

Along  with  the  development  of  infusorial  life  there  has  been  a 
rapid  înereaae  in  the  fnngoid  matter  formed  in  the  several  infusions, 
tbe  oolonr  of  whioh  agrées  well  with  that  of  the  paper  nsed  in  the 
'experiments.  The  daarkest  paper  has  tinted  the  water  the  most  highly, 
and  thifl  Infusion  présents  the  most  abnndant  fungoid  development. 
The  oolonr  of  the  fongns  olosely  agrées,  too,  with  that  of  the  fluid, 
«specially  in  the  oase  of  the  two  darkest  infasions.  The  gênerai  form 
taken  by  the  fongoid  matter  preeent  in  thèse  is  that  of  very  irregn- 
iarly  shaped  masses  of  apinkish  colour,  approachingred,  and  exhibiting 


but  slight  trace  of  fibrous  formation.  Mixed  np  with  this,  however,  is 
often  seen,  especially  in  the  darkest  infusion,  a  oorions  fongns  growth, 
the  pinkish  stems  of  whioh  are  curved  and  irregnlarly  branched,  pre- 
senting  a  beautiful  objoct  nnder  the  microsooi)e.  I  hâve  not  been  able 
to  détermine  the  relation  between  the  two  forms  thns  assooiated, 
neither  of  which  hâve  I  met  with  in  any  other  infusion. 

I  am.  Sir,  yours  obediently,  C.  Stanilamd  Waxe. 


MsTEOBOLcaY  OF  Afbil. — Frofti  Mb.  John  Jambs  Hall. 

SiB, — ^I  beg  to  send  you  a  few  particulars  of  the  weather  of  the 
past  month,  deduced  from  daily  observations  with  standard  instru- 
ments. 

The  barometer  is  a  standard  on  Fortin*s  prindple,  and  its  readings 
hâve  been  corrected  for  capiUarity  and  index  error,  determined  by 
comparison  at  tho  Royal  Observatory,  Greenwich,  and  reduced  to  32*" 
Fahr.  and  mean  sea  level. 

The  thermometrical  readings  hâve  been  corrected  for  index  orror, 
determined  by  comparison  at  tho  Kew  Observatory  of  the  British 
Association. 

The  dew  point,  relative  humidity,  tension  or  olastio  force  of  vapour, 
vapour  in  a  cubio  foot  of  air,  and  woight  of  a  cubic  foot  of  air,  are 
calculated  from  Glaisher's  hygrometriciU  tables  and  observations  of 
Mason's  (verified)  hygrometer. 

The  readings  of  the  "  self-registering  "  thormometers,  tho  rainfall, 
and  ozone,  are  inscrted  on  tho  actuol  daya.  The  rainfall,  e,  g.,  mea- 
surod  at  7h.  45m.  a.m.,  is  placod  to  the  préviens  day,  which  contains 
16h.  15m.  ont  of  twenty-four  hours. 

The  "maximum"  and  "minimum"  (ahade)  thormometers  aie  sos- 
pended  on  a  stand  similar  to  that  described  in  Drew's  Practical 
Meteorology,  Part  II.,  p.  82,  60,  and  plate  iv.  fig.  1.  The  stand  is  perma- 
nently  fixed,  and  the  instruments,  which  face  the  north,  are  proteoted 
from  the  rays  of  tho  son,  when  his  azimuth  is  north  of  east  or  west, 
by  louvre  boording  fixcd  clear  of  the  stand  on  the  north,  east  and  west 
sides.  The  stand  is  fitted  with  three  open  roofs,  allowing  the  air  to 
oiroulate  freely. 

The  instruments  from  which  the  readings  marked  *  are  taken  are 
situated  about  36  chnins  to  the  E.N.E.  of  the  other  instruments.  This 
is  essential  to  inaure  free  exposure,  and  thereforo  greater  aconracy. 

The  receiving  surface  of  the  rain-gange  (Glaisher's  improved)  is 
8  in.  in  diameter  and  is  12  ft.  above  the  gronnd. 

The  observations  of  the  26th  and  27th  were  unavoidably  omitted, 
but  in  some  particulars  no  différence  arises  from  this  source.  {Vide 
"  General  Besults,*'  io  which  thèse  remarks  onhj  refer. 

I  am,  Sir,  your  obedient  Servant, 

John  James  Hall. 
Mount  Ararat  aiid  St.  "Mary* a  Grove,  Richmond,  8.W.,  May  2. 

Genbbal  Results. 

The  following  mcans,  &c.,  for  the  twonty-five  days  (except  where 
otherwiso  noted)  ending  25th,  bave  been  deduced  from  the  aocompany- 
ing  table.  (A  close  approximation  to  the  true  monthly  means  may 
however  be  obtained  by  taking  the  following  quantitiea  twice,  i,  e.y 
for  both  days  on  which  tho  observations  were  omitted,  and  afterwards 
deducing  the  results.)  : — 

Mean  height  of  the  barometer  (corrected)    *. 30'  21 4  in. 

Highest  observod  reading  (April  4) 30*540  in. 

Lowest  observcd  reading  (April  9) 29*529  in. 

Observed  range  (25  daya) 1011  in. 

Mean  height  of  the  barometer  expresaed  in  millimétrés  . . .  767*4 

Mean  pressure  of  air  duo  to  gasea  separated  from  water 

inair  29*956  in. 

Mean  température  of  tho  air  (8  a.m.)  46*21* 

„  „  „        „  (centigrade  scale)  7'89° 

„  „        of  evaporation 43*11** 

„  „        of  dew  point    39*75* 

Mear  relative  humidity  (saturation  B  100) 79* 

Mean  pressure  of  vapour  of  water,  expressed  in  inches   of 

morcury   250  in. 

Mean  weight  of  water  in  a  cubio  foot  of  abr 2*8grs. 

Mean  weight  of  a  cubio  foot  of  air 553'3gTS. 

Highest  reading  of  maximum  thermometer  (April  20) 80*2* 

Lowest  reading  of  minimum  thermometer  (April  4)  24*7'* 

Range  for  22  days  (3rd  to  24th)  55*5* 

Mean  daily  range  (        to        inclusive  

Mean  force  of  wind  8  a.m.  (estimated  scale  0  to  6)  l'O* 

Total  rainfall 0*400  in. 

Meanamount  of  ozone  (0  to  10)î 1 

Marimum  of  ozone  (April  lOth,  a.m.)t    6 

Marked  thns  X  ^^^  approximate. 
The  weather  was  characterized  by  nnosnal  atmospheric  phenomena 
for  the  season.    The  maximam  température  exceeds  that  of  the  saase 
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month  laat  year  at  the  Kew  Observatory,  wliioh  is  Im.  Of.  5o.  distant, 
by  4*9°  ;  the  miDimum  température  wae  3-7°  lower  t  the  rainfall  is  lésa 
by  0*865  in.  Among  the  chief  modifications  of  the  oloads  may  be 
mentioned  onmolns  and  oirrooomalaa,  bat  at  times  the  sky  presented 


a  threatenin^r  appearanee  althongb  comparatiroly  Itttle  rain  fell.  The 
air  was  at  times  highiy  charged  with  moistnre.  The  wind  appears  to 
hâve  vcered  or  retrogradeâ  through  ail  the  points  of  the  oompass,  the 
preyailing  directions  being  on  the  western  side. 


Table  of  Mstbobolooical  Eléments  obbbbved  durino  the  Month  of  Apbil,  1870,  by  John  J.  Hall,  Bichmond,  Subbet. 

Latitude»,  61°  27'  S6  "  N.  ;  longitnde,  0°  18'  0"  W.  j  height  aboTe  aea,  64  feet.    Time  of  obierration  (7.46t),  8  a.m. 
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*  Barometer  station,    t  Approzimata  height  of  Terhmometer  itation  aboTe  lea,  35  ft. 
Ozone,  Ist  to  6th,  inclusives 8  to  24  honrs;  remainder  of  month,  average  12  hours. 
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Becretariet  of  Sooieties  will  oblige  as  by  regnlarly  forwarding  "Abstrscts  of 
Proceedings  ;  "  and  thej  wonld  do  mach  to  enfaance  the  interest  and  saccess 
of  their  meetings  if  <thej  wonld  enable  us  to  publish  in  anticipation  "  notices 
of  papers  to  be  read."  _«_«« 

EOYAL  SOCIETr. 

Thubsdat,  May  5th. — ^The  Bakerian  Lectnre. — "  On  the  Pre-Car- 
boniferons  Floras  of  North-Eastem  America,  with  especial  référence 
to  that  of  the  Erian  (Devonian)  Period,"  by  J.  W.  Dawson,  LL.D., 
F.B.S.,  &c.,  Principal  and  Yice-Chancellor  of  M'Gill  University,  Mon- 
tréal.— The  attention  of  the  aathor  was  first  dirocted  to  the  Deyonian, 
as  distingoished  from  the  Carboniferons  fiora,  by  the  diacovery,  on  the 
part  of  Sir  W.  E.  Logan,  in  1843,  of  some  remarkable  romains  of  plants 
in  the  sandstones  of  Gaspé,  Canada.  In  1859,  after  visiting  Gaspëto 
stady  those  plants  in  sitUy  descriptions  of  them,  and  more  particnîarly 
of  the  two  oharacteristic  Lower  Devonian  gênera  Prototfixites  and 
PsHojgihyton^  were  pnblished  in  the  Journal  of  the  Geological  Society. 

Subseqnently  additional  material  was  obtained  by  personal  investi- 
gation of  the  Devonian-of  Maine  and  New  Brunswick,  and  through 
the  kindnesB  of  Prof  essor  James  Hall,  from  that  of  New  York.  Thèse 
additional  planta  were  also  published  in  the  Journal  of  the  Geo- 
logical Society. 

Still  more  recently,  a  thorough  re-examination  of  the  Gaspé  beds, 
the  sjstematic  exploration  of  the  plant-boaring  beds  near  St.  John  by 
Professer  Hastt,  and  frosh  collections  made  by  Professer  Hall,  hâve 
enabled  the  aathor  to  prépare  a  catalogue  of  121  speoios,  and  to  attempt 
a  thorongh  revision  of  the  Erian  flora,  and  an  investigation  of  its  con- 
ditions of  growth  and  relations  to  the  Carboniferons  floni. 

The  term  "  Erian  "  is  applie^l  to  the  formatioQa  induded  betweon 
the  top  of  the  TJpper  Silorian  »t^^  ^^^  base  of  the  Carboniferons,  on 


aooonnt  of  the  unoertainties  which  hâve  attended  the  snbdiTÎsion  and 
limitation  of  the  Devonian  of  Europe,  and  also  on  aooonnt  of  the  im> 
mense  area  occupied  by  thèse  beds  on  the  sonth  and  west  of  Lake 
Erie,  and  their  admirable  development  with  regard  to  subdivisions  and 
fossils.  The  name  "  Erie  Division  "  was  also  that  originally  i^>plied 
to  this  typical  séries  by  the  geolog^sts  of  the  Survey  of  New  YoHe. 

A  large  part  of  the  paper  was  occupied  with  the  révision  ol  the 
Erian  flora,  including  the  description  of  twenty-three  new  spedes,  and 
more  ample  descriptions  of  others  previously  known  only  in  fragments. 
Large  trunka  of  Prototaxites^  from  the  base  of  the  Lower  Devonian, 
were  described,  and  fnll  détails  given  of  the  form,  structures,  and 
fructification  of  two  species  of  Psilophyion.  The  new  genna  Ormory- 
Ion  wae  described.  The  genus  Cyclostigma  was  notioed,  as  repreaented 
by  two  speoios  in  America,  and  its  f oliage  and  fruit  described  for  the 
first  time.  The  gênera  of  the  Erian  femswere  examinedand  correeted, 
and  several  interesting  trunka  and  stipes  bélonging  to  tree-fems  were- 
described.  The  fruits  of  the  genus  Cajrdwcarpwn  were  illnstrated 
with  référence  to  their  structure.  The  occurrence  of  LepidopkloioSy 
Calamodemîron,  and  other  forme  in  the  Middie  Devonian  was  noticed  for 
the  first  time. 

The  third  part  of  the  memoir  was  occupied  with  comparîsona  and 
gênerai  conclusions.  At  the  close  of  the  Upper  Silurian  period  there 
was  a  great  subsidence  of  the  land  in  Eastem  America,  plh>ved  by  the 
wide  extent  of  the  marine  beds  of  the  Lower  Helderberg  (Ludlow) 
gronp.  It  was  on  the  small  areas  of  Lower  Silurian  and  Idinrentian 
land  remaining  after  this  subsidence  that  the  oldest  land  plants  known 
in  the  région  flourished.  Be-elevation  oocurred  early  in  the  Devonian 
period,  and  the  known  flora  reçoives  considérable  extension  in  the 
shallow-water  beds  of  the  Lower  Erian,  The  subsidence  indioated  by 
the  great  Carboniferons  limestone  interrupted  thèse  conditions  on  the 
west  side  of  the  Appalachians,  but  not  on  their  eaatem  aide.  At  the 
close  of  thii  we  find  the  rich  Middie  Devonian  flora,  whioh  diminishes 
toward  the  close  of  the  period  ;  and  after  the  physioal  diatarbanoes 
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whioh  on  the  eaat  aide  of  the  AppaJaohianB  terminated  the  Erian  âge, 
it  is  foUowed  by  the  meagre  and  qnite  dissimilar  flora  of  the  Lower 
Carboniferons  ;  and  this,  after  the  sabsidenoe  indioated  by  the  Car- 
boniferous  limestone,  is  f oUowed  by  the  ooal-formation  flora. 

If  we  compare  the  Erîan  and  Carboniferons  floras,  we  find  that  the 
leading  gênera  of  the  latter  are  represented  in  the  former,  bnt  for  the 
most  part  nnder  distinct  spécifie  forme  ;  that  the  Erian  posaesses  some 
gênera  of  its  own,  a^d  that  many  Carboniferons  gênera  hare  not  yet 
been  reoognized  in  the  Erian.  There  is  also  great  local  diversity  in 
the  Erian  flora,  oonyeying  the  impression  that  the  conditions  affecting 
the  growth  of  plants  were  more  Taried,  and  the  faoilities  foi^  migra- 
tion* of  8i)eoies  less  extensive  than  in  the  Carboniferons. 

In  oomparing  the  Erian  flora  of  America  with  the  Devonian  of 
Europe,  we  meet  with  the  diffionlty  that  little  is  known  of  the  plants 
of  the  Lower  and  Middle  l>eyonian  in  Europe.  There  are,  howeyer, 
spécimens  in  the  Mnsenm  of  the  Geologioal  Surrey  whioh  show,  in 
connection  with  facts  which  can  be  gleaned  f rom  the  works  of  conti- 
nental writers,  that  PHlophyton  oconpied  the  same  important  place  in 
Europe  which  it  did  in  America;  and  in  the  Upper  Devonian  the 
generic  forme  are  very  similar,  though  the  species  are  for  the  most 
part  différent. 

In  Eastern  America  no  land  flora  is  known  below  the  Upper  Silurian  ; 
and  even  in  that  séries  the  plants  found  are  oonfined  to  the  genns 
Psilophyton.  Independently,  howerer,  of  the  somewhat  donbtful 
Lower  Silurian  plants  stated  to  hâve  been  found  in  Europe,  there  are 
indications,  in  the  Lower  Erian  flora,  that  it  must  hâve  been  the  suc- 
oessor  of  a  Silurian  flora  as  yet  almost  unknown  to  us  ;  and  the  Une  of 
séparation  between  this  old  flora  and  that  of  the  Devonian  proper, 
seems  to  be  at  the  base  of  the  Middle  Devonian. 

In  applying  thèse  facts  and  considérations  to  the  questions  relating 
to  the  introduction  and  extinction  of  species,  and  the  aotual  relations 
of  successive  floras,  it  was  proposed  to  compare  what  might  be  called 
spécifie  iyi>e8 — ^that  is,  forma  which  in  any  given  period  oould  not  be 
rationally  supposed  to  be  genetlcally  related.  Of  thèse  spécifie  ^ypes, 
at  least  fifty  may  be  reckoned  in  the  Erian  flora  ;  of  thèse,  only  three 
or  four  are  represented  in  the  Carboniferons  by  identioal  species,  while 
about  one-half  are  represented  by  allied  species.  The  remainder  hâve 
no  représentatives. 

A  table  of  speoiflo  types  of  the  Erian  was  given,  and  its  bearing 
shown  on  the  questions  above  referred  to  ;  and  the  hoi)e  was  expressed 
that,  by  separating  such  types  from  doubtful  species  and  vaiietal 
forms,  some  procfress  might  be  made  towards  understanding,  at  least, 
the  times  and  conditions  in  which  speoiflc  types  were  introduced  and 
perished,  and  the  range  of  varietal  forms  through  which  they  passed. 

The  following  paper  was  omshed  ont  in  our  last  nnmber. 

"  On  Supra-annual  Cycles  of  Température  in  the  Earth's  Surfaoe- 
crust,"  by  Prof.  C.  Fiassi  Smyth,  F.B.S.-— The  anthor  in  this  paper 
présents  and  discnssee  hère  the  oompletely  reduced  observations,  from 
1837  to  1869  inclusive,  of  the  four  great  earth-thermometers  sunk  i&to 
the  rock  of  thé  Calton  Hill,  at  the  fioyal  Observatozy,  Edinbnrgh,  by 
the  late  Fkincipal  Forbes,  pursuant  to  a  vote  by  the  British  Associa- 
tion for  the  Advaacement  of  Science. 

Leaving  on  one  side  the  several  natoral  -  philosophy  data  which 
hâve  been  investigated  from  smaller  portions  of  the  same  séries  of 
observations  both  by  Principal  Forbes  and  Sir  William  Thomson,  the 
anthor  i^plies  himself  solely  to  trace  the  ezistenoe  of  other  eydse 
than  the  ordinaiy  annual  one  in  the  rise  and  fall  of  the  différent 
thermometers. 

Of  sudh  cycles,  and  of  more  than  one  year's  duiation,  he  considère 
that  he  bas  disoovered  three  ;  and  of  thèse  the  most  marked  bas  a 
period  of  11*1  years,  or  praotically  the  same  as  Sohwabe's  numbers  for 
new  groupe  of  solar  spots.  Several  numerioal  oircnmstanoes,  however, 
whi(À  the  author  détails,  show  that  the  sun-spots  cannot  be  the  actual 
cause  of  the  observed  waves  of  terreetrial  température,  and  he  snggests 
what  may  be  ;  conduding  with  two  examples  of  the  practical  use  to 
whioh  a  knowledge  of  the  température  oycles  as  observed,  mayat  once 
be  tumed,  no  matter  to  what  oosmioal  origin  their  existence  may  be 
owing. 

"  On  a  Cause  of  Error  in  Ekotroeoopio  Expérimente,"  by  Sir  Charles 
Wheatstone,  F.B.S.-^To  arrive  at  aocurate  oondusions  from  the  indi- 
cations oi  an  eleotrosoope  or  electrometer,  it  is  neoessaxy  to  be  aware 
of  ail  the  sources  of  error  which  may  occasion  thèse  indications  to  be 
misinterpreted. 

In  the  oonrse  of  some  expérimenta  on  eleotrical  conduction  and  in- 
duction which  I  hâve  recently  resnmed,  I  was  f requently  delayed  by 
what  at  filrst  appeared  to  be  very  puzzling  results.  Ocoasionally  I 
found  that  I  could  not  discharge  the  electrometer  with  my  flnger,  or 
only  to  a  certain  degree,  and  that  it  was  necessary,  before  oommenoing 
another  experiment,  to  place  myself  in  communication  with  a  gas-pipe 
which  entered  the  room.  How  I  became  charged  I  oould  not  at  that 
time  explain  ;  the  following  chain  of  observations  and  expérimente, 
however,  soon  led  me  to  the  true  solution. 

I  was  sitting  at  a  table  not  far  from  the  fireplaoe,  with  the  electro- 
meter (one  of  Peltier's  construction)  before  me,  and  was  engagea  in 
expezinienting  wiUi  disks  of  varions  substances.    To  insnre  that  the 


one  I  had  in  hand,  whioh  was  of  tortoiseshell,  should  be  perfectly 
dry,  I  rose  and  held  it  for  a  minute  before  the  flre  ;  retuming  and 
plaoing  it  on  the  plate  of  the  electrometer,  I  was  surpriaed  to  flnd 
that  it  had  apparently  acquired  a  strong  charge,  deflecting  the  index 
of  the  electrometer  beyond  90"^.  I  found  that  the  same  thing  took 
place  with  every  disk  I  thus  presented  to  the  fire,  whether  df  métal  or 
any  other  substance.  My  first  impression  was  that  the  disk  had  been 
rendered  eleotrical  by  beat,  though  it  would  hâve  been  extraordinary 
that,  if  so,  such  a  resnlt  had  not  been  observed  before  ;  bnt  on  plaoing 
it  in  contact  with  a  vessel  of  boiling  water,  or  heating  it  by  a  gas-lamp, 
no  such  effect  was  produced.  I  next  ooajectured  that  the  pheno- 
menon  might  arise  from  a  différence  in  the  deotrical  state  of  the  air  in 
the  room  and  that  at  the  top  of  the  ohimney  ;  and  to  put  this  to  the 
proof,  I  a4Joumed  to  the  adjacent  room  where  there  was  no  fire,  and 
bringing  my  disk  to  the  fireplaoe  I  obtained  predMly  the  same  resuit. 
That  this  conjecture,  however,  was  not  tenable  was  soon  évident,  be- 
cause  I  was  able  to  produce  the  same  déviation  of  the  needle  of  the 
electrometer  by  bringing  my  disk  near  any  part  of  tiie  wall  of  the 
room.  This  seemed  to  indioate  that  différent  parts  of  the  room  were 
in  différent  eleotrical  states  ;  but  this  again  was  disproved  by  finding 
that  when  the  positions  of  the  electrometer  and  the  plaoe  where  the 
disk  was  supposed  to  be  charged  were  interohanged,  the  charge  of  the 
electrometer  was  still  always  négative.  The  last  resonroe  was  to 
assume  that  my  body  had  beoome  charged  by  walking  across  the  car- 
peted  room,  though  the  effect  was  produced  even  by  the  most  careful 
treading.  This  nltimately  proved  to  be  the  case  ;  for,  resuming  my 
seat  at  the  table  and  scraping  my  foot  on  the  rug,  I  was  able  at  wiU 
to  move  the  index  to  its  greatest  extent. 

Before  I  proceed  further  I  may  state  that  a  gold-leaf  electrometer 
shows  the  phenomena  as  readily. 

When  I  first  observed  thèse  effects  the  weather  was  frosty  ;  bnt 
they  présent  themselves,  as  I  hâve  subsequently  found,  almost 
equally  well  in  ail  states  of  the  weather,  provided  ^e  room  be  per- 
fectly dry. 

I  will  now  prooeed  to  state  the  conditions  which  are  necessary  for 
the  complète  suooess  of  the  expérimente,  and  the  absence  of  whioh 
has  prevented  them  from  being  hitherto  observed  in  the  striking 
manner  in  which  they  hâve  appeared  to  me. 

The  most  essential  condition  appears  to  be  that  the  boot  or  shoe  of 
the  expérimenter  must  hâve  a  thin  sole  and  be  perfectly  dry  ;  a  surface 
polished  by  wear  seems  to  augment  the  effect.  By  rubbing  the  sole  of 
the  boot  against  the  carpet  or  rug,  the  eleotricities  are  separated,  the 
carpet  assumes  the  positive  state  and  the  sole  the  négative  state  ;  the 
former  being  a  tolerable  insulator,  preventa  the  positive  electricity 
from  running  away  to  the  earth,  while  the  sole  of  the  foot,  being  a 
much  better  condnotor,  readily  allows  the  charge  of  négative  electricity 
to  pass  into  the  body. 

So  effective  is  the  excitation,  that  if  three  persons  hold  each  other 
by  the  hands,  and  the  first  rubs  the  carpet  with  his  foot  while  the 
third  touches  the  plate  of  the  electrometer  with  his  finger,  a  strong 
charge  is  communioated  to  the  instrument. 

Even  approaching  the  electrometer  by  the  hand  or  body,  it  beoomes 
charged  by  induction  at  some  distance. 

A  stronger  effect  is  produced  on  the  index  of  the  instrument  if,  after 
rubbing  the  foot  against  the  carpet,  it  be  immodiately  raised  from  it. 
When  the  two  are  in  contact,  the  eleotricities  are  in  some  degree 
ooerced  or  diseimulated  ;  but  when  they  are  separated,  the  whole  of 
the  négative  electricity  beoomes  free  and  expands  itself  in  the  body. 
A  single  stamp  on  the  carpet,  followed  by  an  immédiate  removal  of 
the  foot  causes  the  index  of  the  electrometer  to  advance  several 
degrees,  and  by  a  réitération  of  such  stamps  the  index  advances  30* 
or  40'. 

The  opposite  eleotrical  states  of  the  carpet  and  the  sole  of  the  boot 
were  thus  shown  :  after  rubbing,  I  removed  the  boot  from  the  carpet, 
and  placed  on  the  latter  a  proof -plate  (t.  e.  a  small  disk  of  métal  with 
an  insulating  handle),  and  then  transferred  it  to  the  plate  of  the  elec- 
trometer; strong  positive  electrieity  was  manifested.  Performing  the 
same  opération  with  the  sole  of  the  boot  a  very  small  charge  was 
carried,  by  reason  of  its  ready  escape  into  the  body. 

The  négative  charge  assumed  by  sole-leather  when  rubbed  with 
animal  hair  was  thus  rendered  évident.  I  placed  on  the  plate  of  the 
electrometer  a  disk  of  sole-leather  and  brushed  it  lightly  with  a  thick 
camers-hair  pencil;  a  négative  charge  was  communioated  to  the 
electrometer,  which  charge  was  principally  one  of  conduction,  on 
aocount  of  the  very  imperfect  insnlating  power  of  the  leather. 

Varions  materials,  as  india-mbber,  gutta  percha,  &c.,  were  substi» 
tuted  for  the  sole  of  the  boot  ;  métal  plates  were  also  tried  ;  ail 
oommunicated  négative  electricity  to  the  body.  Woollen  stockinga  are 
a  great  impediment  to  the  transmission  of  electricity  from  the  boot  ; 
when  thèse  expérimente  were  made  I  wore  cotton  ones. 

When  I  Bubstituted  for  the  electrometer  a  long  wire-galvanometer, 
such  as  is  usually  employed  in  physiological  expérimente,  the  needle 
was  made  to  advance  several  degrees. 

At  the  meeting  of  the  British  Association  at  Dublin  in  1857,  Pro- 
fesser Loomis,  of  New  York,  attraoted  great  attention  by  bia  aooonnt 
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ol  101116  remarksble  eleoirieal  pheBomen*  obserréd  in  otrtain  hontes 
in  thAt  oitj.  It  appean  tluit  in  nnnBnftUy  oold  and  àry  winterB,  in 
looma  pvoTÎdtd  with  thièk  earpctte  and  bêaiad  by  «toTMi  or  hot-aîr 
•ppazttfciia  io  70**,  alaotrioal  phenomona  of  great  Intanaitj  are  aoine- 
timea  prodnoed.  ▲  lady  walÛng  along  a  oarpeted  floor  drew  a  sparic 
one  qnarter  of  an  inoh  in  lengtli  between  two  netal  balle,  oneattaohed 
io  a  gas-pipe,  the  other  tonohed  hy  her  hand  ;  ebe  aleo  flred  eiher, 
ignited  a  gae-light,  oharged  a  Leyden  jar,  and  xepeUed  and  attraoted 
pii^-balls  iômlajrly  or  ^aaimilarly  electiiiled.  Some  of  tbeee  etate- 
nenta  were  reoelyed  with  great  inorednlitj  at  the  time,  both  hère  and 
abroad,  bnt  they  hare  ainoe  beau  abondant^  oonfirmed  by  the  profeaeor 
hinwelf  and  by  othera.— (See  Silliman'a  America/ti  Jonmal  of  Bcim^e, 
Jnly  1858.) 

My  ezpMÎmenta  ahow  that  theee  phenomaBa  are  ezoeptioBal  only  In 
degree.  The  atrUdng  affecta  obeerred  by  Profeaeor  Loonia  weve  feiÂ>le, 
niJeea  the  thermometer  waa  below  the  freesing-point,  and  moat  ener- 
getie  when  near  lero,  the  themometer  in  the  room  atanding  at  70*. 
Thoae  obaerred  by  myaelf  anooeed  in  almoat  any  weather,  when  ail 
the  neeeaaary  oonditiona  are  fnliUled.  Some  of  theee  oondiàons  ninat 
freqoently  b«  preaent,  and  experimentaliata  oannot  be  too  anieh  on 
theb  gnwd  against  the  ooonrrenee  of  theee  abnormal  efibcta.  I  think 
I  hâve  doue  a  aervioe  to  then,  eepeoially  to  thom  engaged  in  the  déli- 
eate  inveetigatloBS  of  animal  éleotiieity,  by  drawing  their  attention  to 
theanbjeet 
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Afbil  27th.»-B.  a.  C.  Godwin-Aneten,  Esq.,  F.B.S.,  Tice-president, 
in  the  ohair.  Bobert  Logan  Jaok,  £aq.,  of  aie  Oeologioal  Snrrey  of 
Sootland  ;  George  Alezander  Lebonr,  Esq.,  of  the  Geological  Surrey  of 
England  and  Wales  :  Coles  Child,  Eaq.,  of  the  Palaoe,  Bromley,  S.E., 
and  Harry  Bivington,  Esq.,  22,  Finsbury-sanare,  N.,  were  cJected 
fellowB  of  the  Bodety;  and  Profeesor  Joseph  Ssabo,  of  Peeth,  was 
eleoted  a  f oreign  oorrespondent. 

The  follewing  oommnnicationa  were  read  : — "  On  the  Speoiea  of 
Bhinooeroa,  whose  remains  were  diaoovered  in  a  Fissure-caTern  at 
Oreston  in  1816,"  by  George  Bnsk,  Esc}.,  F.B.S.,  F.G.S.— The  objeot 
of  thia  paper  waa  to  show  that  the  rhinooeroa  whose  remains  were 
disooverâd  by  Mr.  Whidbey  in  a  fisenre-caTem  at  Oreston,  near  Ply- 
moath,  in  the  year  1816,  and  deeoribed  by  Sir  Everard  Home  in  the 
Philosophical  Transokctions  for  1817,  belonged,  not  aa  hae  hitherto 
been  snpposed  by  every  one  ezcept  the  late  Br.  Falconer,  to  Rhinocéros 
Uchorhinus,  bnt  to  Rh.  Itptorhmv^t  Guy.  {R,  megorhintUt  Christ.). 

The  rcmains  in  question  are  in  the  Mnsenm  of  the  Boyal  CoUege  of 
Surgeons,  and  consista  of  between  thirty  and  forty  more  or  lessbroken 
portions  of  the  teeth  and  of  nnmerona  bonea  of  the  skeleton.  The 
greater  nnmber  being  hardly  in  a  condition  to  afford  satisfactory  dia- 
gnostic spécifie  charaoters,  the  remarks  in  the  paper  were  Hmited  to 
aie  teeth  and  to  a  perfeot  metacarpal  bone,  which  appeared  amply 
anfficient  for  the  pnrpose. 

The  teeth  mainly  relied  upon  were  the  first  or  second  npper  mdars 
(m}  or  m*)  of  the  right  and  left  sides.  Both  the  teeth  were  broken, 
but  what  was  wanting  in  one  was  snpplled  by  the  other.  The  cha- 
raotera  exhibited  were  shown  to  be  nnlike  tiioae  of  R.  tiehorhinus,  and 
qnite  in  aocordanoe  with  thoae  of  B.  leptorhinus.  Thèse  were  the 
thinness  and  smoothness  of  the  enamel,  the  configuration  of  the  dorsal 
surface,  the  form  and  sise  of  the  oolumns,  and  the  disposition  and  re- 
lations of  the  "nncus"  and  "jpecten"  {** crochet"  and  "anterior 
oombing-plate  "),  and  the  conséquent  absence  of  the  characteristic 
"  iichorhine  pit  "  or  fossette,  The  less  strongly  marked  charactersby 
which  the  teeth  could  be  distinguished  from  those  of  R,  hemitœch'uSf 
Falc,  and  R,  etruscus,  Falc,  were  also  pointed  out. 

The  metacarpal  bone  selected  for  the  illustration  of  the  diagnosis  ia 
9}  in.  long,  and  remarkable  for  the  compression  of  the  shaft  and  ita 
comparative  slendemess,  as  contrasted  with  the  same  bone  in  R.  ticho- 
rhinust  spécimens  of  which  were  exhibited  on  the  table,  and  which,  in 
no  case  within  the  author's  knowledge,  ever  exceeds  7^  or  8  inches  in 
length,  and  is  proportionately  much  thicker  than  in  R,  leptorhinus  or 
any  other  extinct  species.  llie  sise  and  form  of  the  bone  also  showed 
that  the  species  could  not  be  either  R.  hemxtœchus  or  R,  etruscus,  for 
although  the  meana  of  direct  oomparison  with  the  third  metacarpal  of 
thoae  species  did  not,  to  the  author's  knowledge,  exist  in  London,  its 
probable  gênerai  dimensions  and  proportions  could  be  deduced  trom 
those  of  the  corresponding  metatarsal,  of  which  bone  numerous  spéci- 
mens were  available.  It  was  f  urther  shown  that  the  Oreston  meta- 
carpal exaotly  corresponded  with  tboee  of  R,  leptorhinus,  from  Graya 
Thurrock,  in  the  British  Muséum. 

The  détermination  of  the  species  appeara  to  be  of  considérable  in- 
terest,  inasmuch  as  it  affords  an  additional  instance  of  the  occurrence 
in  England  of  the  great  southem  rhinocéros.  Thia  is  also  the  only 
eoounple  of  the  disooTery  of  that  species,  ezcept  in  river  or  other 
depoeite,  either  in  this  oonntzy  or  on  the  Continent. 

Discussion, — The  ohalrman  remarked  that  at  «yiie  time  the  Oieaton 
Bhinooeroa  was  refeired  to  B.  tichorhinus,  bnt  thaf  Bnekland,  although 
n«ntioaingtheB2uaooanM^iiev«rgaroit«gp^>^       ^^^    The  ohair- 


man  also  aaid  that  the  Oreston  fiaanrea  were  not  oares^  but  van  fia' 
Burea  which  had  been  filled  in  ;  an  entire  akéleton  ooonrred  at  one 
Bpot,  and  the  animal  muât  hâve  f  alleu  in. 

Mr.  Boyd  Dawkins  had  been  stmck  by  the  non-tiohorine  chaneter 
of  the  Oreston  spedmena  aome  years  ainee.  He  eonfirmed  IVof essor 
Bnak*s  detorminatioo,  and  remarked  that  ^y^  British  spedea  of  Bhi- 
nooeroa axe  known,  namely  :-^l.  JR.  BchleiemukeikeTi^  from  the  Bed 
Crag  of  Snffolk  (in  the  Miooene  at  Dannatadt).  2.  R,  etruseus,  trom 
the  Foreat  Bedi^B.  Merékii  (Von  Meyer).  8.  R,  megarhinus  (ChiiBUS) 
■>  leptorhifiMs  (Car.)  ;  but  the  latter  name  indudea  also  R.  etnueus  and 
B.  hemitœchuSf  ao  that  the  adoption  of  De  Christora  name  geta  zid  of 
a  diiBculty.  4,  B.  hêmitœchus,  and  5.  R,  tiehorhinus^R.  antiquiiatis 
(Blnnu). 

Profeaeor  Bnsk,  in  reply,  stated  that  Oreaton  was  a  fleaure-caTem, 
and  noticed  the  sueceaaiTe  oi>eningB  in  1816, 1881,  and  1886.  He  did 
not  agrée  with  Mr.  Boyd  Dawkins  in  preferring  the  name  megttrhimu 
to  Cuvler'a  leptorhinus,  He  did  not  know  of  the  ooenrrenoe  of  two 
apeoiea  of  Bhinooeroa  at  Oreston. 


"On  two  Chieiasoid  séries  in  Kova  Scotia  and  New 
snpposed  to  be  the  équivalents  of  the  Huronian  (Cambrian)  and  Lan- 
rentian,"  by  H.  Toule  Hind,  Esq.,  M.A.;  communioated  by  IVof. 
Bamsay,  F.B.S.,  F.G.S. — This  paper  descrîbed  the  relationa  of  two 
Gneissoid  séries  in  Nova  Scotia  and  New  Brunswick,  which  Kave 
hitherto  been  regarded  as  intrusive  granités  and  eyenites,  and  hâve 
been  thus  represented  on  the  published  geological  mapa  of  thoae  pro- 
vinces. The  author  considered  that  thèse  gneiaaea  were  in  the  main 
of  Laurentian  âge,  the  Huronian  or  Cambrian  rocks  occuning  only  in 
patches  over  a  vast  area  of  Laurentian  porphyroid  gneiss. 

The  old  gneias  waa  stated  to  be  brought  to  the  surface  by  three  great 
undulations  between  the  Atlantic  coast  of  Nova  Scotia  and  the  Laoren- 
tian  axis  of  America  nortii  of  the  St.  Lawrence.  Thèse  axea  wwe 
ruddy  parallel  to  one  another,  and  in  the  trougha  which  lay  between 
them  aie  Silurian,  Devonian,  and  Carboniferoua  séries  ooenrred  in 
regular  séquence,  the  New  Brunswick  coal-field  ocoupying  the  central 
trough.  On  the  line  of  section,  in  the  troughs  to  the  north-weat  and 
south-east,  the  lower  carboniferous  waa  stated  to  be  the  highoat  rœk 
séries  which  has  escaped  denudation. 

The  gdd-bearing  rocks  of  Nova  Sootia  are  of  lower  aîhirian  âge,  and 
rest  either  on  Huronian  strata,  or,  where  thèse  had  been  removed  by 
denudation,  on  the  old  Laurentian  gneiss.  The  gold  ia  found  chiefly 
in  beds  of  auriferous  quartz  of  contemporaneous  âge  with  the  aktei 
and  quartzitea  compoaing  the  maae  of  the  sériée,  which,  in  Nova 
Scotia,  is  12,000  ft.  thick  ;  and  the  auriferona  beds  are  worked,  iu  one 
district  or  another,  through  a  vertical  space  of  6,000  ft.  Beaides 
auriferous  beds  of  quarts,  interoalated  beds  and  tme  veina  are  found 
to  yield  gold,  and  are  worked. 

A  séries  of  sharp  and  well-defined  antidinala  ridge  the  pvovinee  of 
Nova  Sootia  from  eaat  to  weet,  while  another  seriea  of  low  broad  anti- 
dinala of  much  later  date  hâve  a  méridional  course.  At  the  intereeo* 
tion  of  theee  antidinals  the  gold  distrieta  are  aituated,  beoanae  thers 
denudation  haa  beet  expoeed  the  uptuhied  edges  of  the  anriferwiabeda 
of  quartz,  and  rendered  them  accessible,  sometiniea  expoaing  also  the 
underlying  gneiaa.  Flans  of  Waverley  and  Sherbrooke  gold  distrieta 
were  côhibited,  showing  the  outorop  of  the  edges  of  the  dates  and 
auriferous  beds  of  quarts  in  serai-elliptieal  forma,  with  the  gMaa  at 
the  base  of  the  ellipse.  On  this  grounditwas  suggeetedthat  aooneet 
mapinng  of  the  gneisses  of  Nova  Scotia  wonld  hâve  an  important 
influence  on  the  development  of  the  minerai  resouroes  of  the  province. 

A  plan  of  some  of  the  lodea  in  the  Waverley  gold  district  éhowed 
the  reeuH  of  operationa  in  1869,  subeequmitly  to  aie  pnUioatîoB  of  a 
geological  map  and  aectiona  of  the  district  fnmished  to  tte  Depart- 
ment of  Minée  by  the  author  in  1868.  Citations  were  made  trom  the 
annuel  reporta  juat  issued  of  the  Chief  Coramissioner  of  Minée  and  of 
tiie  Inspecter  of  Mines,  confirming  the  eoRectneaa  of  tiie  aathor'fl 
plana  exhibiting  the  geological  atmcture  of  Waverley,  which  îa  a  type 
of  ail  the  Nova  Scotian  gold  districts. 

Discussion. — Prinmpal  Dawson  spoke  in  oonfirmation  of  the  laot  that 
the  PalsBozoic  rocks  are  underlain  by  Laurentian  gneiss,  &o.,  qnite  to 
the  eastem  coast  of  British  North  America,  and  stated  iiiat  the  same 
relation  ooourred  in  Newf  oundland,  and  had  been  traeed  aonthwaids 
into  Masaachnaette.  He  eonfirmed  Mr.  Hind'a  viewa  geoenUy,  and 
atated  that  the  lower  ailurian  of  Nova  Scotia  ineludea  no  great  f  oaaili- 
ferous  limestone,  like  that  of  the  interior  of  North  Amerioa.  The 
auppoeed  Soaoon  discovered  by  Dr.  Honc^yman  waa  probably  diatinct 
from  B.  canadense,  but  waa  certainly  a  Foraminifend  organîsm  allîed 
to  Sotoon  ;  but  aa  Sozoon  hohemicum  ia  of  later  date  than  S.  eanadensef 
the  preaenoe  of  Sozoon  did  not  necesaarily  indicate  LaorentÎBn  âge. 

Prof.  Bamsay  auggeated  that  other  organiama  beddea  Woaoon 
in  building  up  thèse  great  oalcareona  maaaes.  He  inquired  aa  to  the 
mode  of  oecurrence  of  grold,  and  auggested  that  the  gdd  ia  obtained  at 
the  antidinala  merdy  because  the  exposuze  ia  botter,  and  that  it  wiU 
be  found  to  pervade  the  syndinals  also. 

Mr.  Henry  Bobinaon  had  vidted  the  Waveriey  disiriot  in  oorapany 
with  Prof.  Hind,  in  the  winter  of  1868,  at  which  time  the  mining  on 
the  lodea  referred  to  in  the  map  beforo  the  aooiety  waa  at  a  atand-etil]. 
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fthe  lùàm  littring  been  loit  hj  veMoa  of  a  Imiilt.  He  thoaght  it  wu 
voiy  utiafaotoi^  io  flnd  that  the  ezplomtions  of  Prof.  Watd,  aad  the 
ibeoTCdîoal  poniion  whioh  lie  asaigned  io  the  Iodes,  had  h&tai  oom- 
pletelj  yerifled.  M?.  Bobiiiion  aleo  stated  that  gold  ia  being  mined  in 
the  qmoUiiaU  by  sinking  shaf ta  aad  driTing  croai'Oiita. 

Mr.  HÎKd  xemarked  that  ail  the  lower  BUiiriaa  in  Nora  Bcotia  was 
annfeKiQi,  and  that  the  gold  was  derived  from  the  nnderljing  Lanren« 
tian  roeka.  He  etated  that  Sir  W.  £.  Logan  had  indioated  an  anri- 
leioaa  aone  in  the  Lanrentian  of  Oanada.  Gold  wai  finelj  diatribated 
in  the  alatea  of  NoTa  Sootia,  as  in  Viotoria,  in  the  neighboorhood  ai 
Iodes,  aoooiding  to  Mr.  K  Broagh  Smyth. 

The  foUowing  spécimens  were  exhibited  to  the  meeting  : — Teeth  and 
boaee  of  rhinoeeros  from  Oreston  ;  exhibited  b7  G.  Bush,  Bsq.,  F.R8., 
F.O.8.,  ia  illustration  of  his  paper. 


ZQOLOGICAL  SOCIETY. 


ÂPBIL  96th.— John  Qonld,  Esq.,  F.B.S.,  Y.P..  in  the  ohalr.  The 
secretary  read  some  notes  on  the  principal  additions  to  the  society's 
ménagerie  dnring  the  month  of  Maroh,  aad  oalled  partionlar  attention 
to  fonr  bnrrowing  owls,  presented  by  G.  Wilks,  Esq.,  G.M.Z.S.,  and  to 
a  wood'loving  antélope  {Cephalophus  ayhncuUriœ),  obtained  by  pur- 
èhase. 

Mr.  J.  £.  Harting,  F.Z.9.,  exhibited  an  nnnsnally  fine  spedmen  of 
the  dnsky  redshank  (Totanus  fuscus)  in  snmmer  plnmage,  reoently 
Idlled  near  London. 

The  Ber.  H.  B.  Tristram  exhibited  two  skins  of  8àHca/ria  mélano^ 
poffcin)%  a  rare  Enropeaa  warbler,  obtained  near  Ettawah,  north  of 
Agtm,  being  the  first  reoorded  ocoorrenoe  of  this  species  in  Central 

Pr.  E.  Hamilton  commnnioated  an  extraot  from  a  letter  addreosed 
to  hûn  by  his  nephew,  Captaia  Hamilton,  lately  oommanding  a  detaoh- 
ment  at  Port  Blâir,  conoeming  the  tnie  locality  of  the  so-oalled  Anda- 
man  monkey,  now  in  the  Sodety's  (tardons,  whioh  was  stated  to  bave 
been  imported  into  the  AnHaman  Islands  from  Burmah. 

A  letter  was  read  from  Dr.  John  Andersen,  F.Z.S.,  of  the  Indian 
Mnseom,  Calcutta,  annonncing  that  he  had  obtained  a  spécimen  of  the 
dolphin  of  Irrawaddi,  whioh  tnmed  ont  to  be  a  species  of  the  genns 
Globlocephains. 

Mr.  St.  George  MiTsrt  lead  a  memoir  on  the  axial  skeleton  of  the 
tailed  Batraohians,  oontaining  obserrations  of  the  development  and 
mode  of  formation  of  the  spinal  oolamn  of  thèse  animais. 

A  oommnnioation  was  read  from  Mr.  Gérard  Krefft,  C.M.Z.S.»  oon- 
taining the  description  of  a  new  and  Tery  remarkable  animal,  allied  to 
Lepidosiren,  reoently  disooyered  in  the  freshwaten  of  Qneenslaad. 
Mr.  EreflPt  oonsidered  this  animal  to  be  an  amphibian,  and  referred  it 
io  the  genns  Ceratodos  of  Agassis,  proposing  to  call  it  Ceratoâ^AS 
forgterif  after  Ifr.  Wm.  Forster,  its  disooTerer. 

Mr.  B.  Swinhoe,  F.Z.S.,  read  a  paper  on  the  mammals  of  Hainan, 
as  obserred  dnring  his  récent  Tisit  to  this  island.  The  nnmber  of 
species  ennmerated  was  twenty-one,  amongst  which  was  a  hare, 
beUered  to  be  nndescribed,  and  proposed  to  be  called  Lepus  ^ainamtf . 

A  seooad  commnnication  was  read  by  Mr.  Swinhoe,  being  a  list  of 
reptiles  aad  batraohians  coUected  in  the  same  island,  with  notes  on 
their  habits.    The  species  had  been  determined  by  Dr.  Gûnther. 

Mr.  D.  G.  Elliot,  F.Z.S.,  read  a  paper  on  some  new  gênera  aad 
speoies  cf  birds  belonging  to  the  familios  Formicariidœ,  Paohyce- 
phalid»,  aad  Sylyiid».  Thèse  were  proposed  to  be  oalled  XeTio- 
rhyncKuB  pacKyctfhaloides  (from  New  Caledonia),  Clytoctantes  aXixii 
(f^ram  Eonador),  and  Calamoher^  aubjUweseens  (from  Dahonria). 

Messrs.  Sharpe  and  Dresser  read  a  paper  on  some  new  or  little-known 
points  in  the  eoonomy  of  the  oommon  swallow  (Bvnmdo  rustica).  The 
anthors  drew  spécial  attention  to  the  changes  of  phunage  throngh  which 
this  speoies  paÂsed  dnring  its  résidence  in  Sonthem  Afrioa. 

Mr.  G.  B.  Howerby  commnnioated  descriptions  of  forty-elght  new 
speoieB  of  sheUs  from  Tarions  looalities. 


AITTHBOPOLOGICAL  SOCIETT  OF  LONDON. 

Mat  Sud. — ^Dr.  B.  S.  Ohamock,  Y.P.,  in  the  chair.    Moore  A.  Cnife, 
Esq.,  LL.D.,  9,  Camden-orescent,  Bath,  was  elected  a  fellow. 

A  paper  was  read  by  Major  W.  Boss  Eing,  F.B.G.S.,  F.SA.S.,  on 
the  ^  Aborigmal  Tribee  of  the  Nilgiri  Hills,*'  namely,  the  Todas, 
Khotas,  Ernlas,  and  Knmmbas,  especially  notioing  the  former,  as  being 
the  most  singnlar  aad  importaat.  The  anthor,  who  was  three  years 
among  thèse  tribes,  described  in  tnm  the  charaoteristio  featnres  and 
pecnliarities  of  each,  with  detailed  information  as  to  their  yery  onrions 
social  onstoms,  and  religions  rites  and  ideas  ;  sbowing  the  marked  dis- 
tinctions existing  in  erery  point  between  tribes  occnpying  one  and  the 
same  azea,  aad  h&  constant  communication  with  eaoh  other  ;  pointing 
ont  the  faot  that  eaoh  people  retained  its  own  language  ;  aad  their  re- 
markable isolation  from  the  surrouading  eaormous  population  of  the 
plains.     The  striking  similarity  between  the  rites,  praotioes,  aad 


monuments  of  the  Todas  and  those  of  the  aaoieat  Oelts  of  Britain  was 
shown;  a  passing  allusion  was  made  to  the  eTÎdenoee  of  an  early 
western  migration  as  traoeaUe  throngh  interrening  oountries  in  the 
existence  of  similar  rites  and  customs  ;  and  the  presenee  on  the  Nilgiri 
hiUs  of  Dmidieal  drôles,  oromleohs,  kistraens,  and  tumnli,  was  de- 
scribed, preeisely  similar  to  those  so  well  known  in  our  own  conntry. 
While  commenting  on  the  analogies  thus  apparent  between  theaament 
Oelts  and  some  of  thèse  hill  tribes,  the  author  took  oocasion  also  to 
remark  on  their  similarities  in  other  respects  to  the  Jews  of  old,  to  the 
Eaffirs,  aad  to  the  aadeat  Bomans,  not  as  being  Ukely  to  lead  to  any 
theory  of  origin  in  those  quarters,  but  as  possibly  qualifying  the 
reUanoe  to  be  plaoed  on  erery  point  of  Celtic  Tosomblanoo.  In  oon- 
elnsion,  the  anthor,  who  Ulustrated  his  paper  by  the  exhibition  of 
soTeral  drawings,  aad  of  some  iateresting  natÎTS  ornaments,  A»., 
summed  up  the  Tarions  théories  prevailing  as  to  tiie  probable  origin  of 
thèse  tribee,  of  whose  history  we  aie  stiU  so  ignorant,  and  recommended 
the  snbjeot  to  the  sodety  as  one  worthy  of  their  inyestigation. 

A  discusdon  ensued,  in  whidi  the  following  gentlemen  took  part  :— « 
Mr.  Lewis,  Mr.  Bouyerie-Pnsey,  Captain  Blair,  Dr.  Seemann,  Mr. 
Dendy,  and^the  diairman. 

At  the  next  meeting  a  paper  wUl  be  read  by  Mr.  Henry  F.  Chorley 
on  '*  Musio  oonsidered  as  a  radal  oharacteristic." 


ENTOMOLOGICAL  SOCIETY  OF  LONDON. 

Mat  2in>. — ^Mr.  A.  B.  Wallaoe,  preddent,  in  the  chair.  After 
some  interesting  exhibitions  of  Irepidpptero,  by  Mr.  Hewitson;  of 
JETymenopiem,  by  Mr.  F.  Smith  ;  of  NeuropUra^  by  Mr.  M^Laohlan  ; 
aad  of  CoUopiera^  by  Mr.  Bâtes  aad  Mr.  G.  B.  Crotch,  the  following 
papers  were  read  ^-***  On  Equatorial  LûpiâopUra"  by  Mr.  Hewitson  ; 
"  Descriptions  of  new  Gênera  and  Spedes  of  OâMMta^**  by  Mr. 
M*Laohlan;  **0n  new  Oopridœ,"  by  Mr.  Bâtes;  and  " On  Australien 
OuroultonidflB,"  by  Mr.  Pasooe. 

*'  A  Catalogue  of  British  Neuroptera,"  oompiled  by  Mr.  M*Laohlan 
for  and  published  by  the  society,.wa8  on  the  table. 


BOTAL  INSTITUTION. 


ANMt7ÂL  Mbitino,  Monday,  May  2nd. — Sir  Henry  Holland,  Bart., 
M.D.,  D.C.L.,  F.B.S.,  président,  in  the  chair.  The  annaal  report  of 
the  eommittee  of  yisitors  for  the  year  1869  was  read  and  adopted. 
The  books  and  pamphlets  presented  in  1869  amounted  to  355  Tolumes, 
making,  with  those  pnrohased  by  the  managers,  a  total  of  888  Tolnmes 
added  to  the  library  in  the  year,  exdusiTe  of  periodicals.  Forty-soTen 
new  members  were  elected  in  1869.  Sixty-three  lectures  and  nineteen 
erening  disoonrses  were  delivered  during  the  year  1869.  Thanks  were 
▼oted  to  the  preddent,  treasnrer,  and  secretazy,  to  the  committees  of 
managers  and  ridtors,  and  to  the  professors,  for  their  services  to  the 
institution  during  the  past  year.  The  following  gentlemen  were 
unaaimonsly  elected  as  offioers  for  the  ensuing  year  : — Président,  Sir 
Henry  HoUand,  Bart.,  M.D.,  D.C.L.,  F.B.S.  ;  treasnrer,  William  Spot- 
tiswoode,  Esq.,  M. A.,  F.B.S.  ;  secretary,  Henry  Bence  Jones,  M.A., 
M.D.,  F.B.S.  Managers  :  John  J.  Bigaby,  M.D.,  F.B.S.,  F.G.S.  ;  the 
Earl  of  Derby,  M.A.,  LL.D.,  F.B.S.  ;  William  Bowman,  Esq.,  F.B.O.S., 
F.B.S.  ;  Charles  Brooke,  Esq.,  M.A.,  F.B.S.  ;  George  Bosk,  Esq., 
F.B.C.S.,  F,B.S.  ;  Warren  De  la  Bue,  Esq.,  Ph.D.,  F.B.S.  ;  John  Peter 
Gasdot,  Esq.,  F.B.S.  ;  John  Hall  Gladstone,  Esq.,  Ph.D.,  F.B.S.  ;  Sir 
John  Lubbook,  Bart.,  M.P.,  F.B.S.,  F.G.S.  ;  (ïeorgo  Madlwain,  Esq., 
F.B.C.S.  ;  Sir  Boderick  I.  Muzohison,  Bart.,  K.C.B.,  F.B.S.  ;  William 
Pôle,  Esq.,  M.A.,  F.B.S.  ;  Lieut.-Gen.  Sir  Edward  Sabine,  B.A., 
K.C.B.,  Près.,  B.S.;  the  Marquis  of  Salisbury  ;  Sir  Charles  Wheat- 
stone,  D.C.L.,  F.B.S.  Yidtors  .—William  Ernest  Browning,  Esq.  \ 
John  Charles  Burgoyne,  Esq.  ;  William  Dell,  Esq.  ;  Thomas  Williams 
Hdps,  Esq.,  M.A.  ;  Thomas  Hyde  Hills,  Esq.  ;  Alfred  Latham,  Esq.  ; 
WUliam  Martin,  Esq.  ;  Thomas  Lee,  Esq.  ;  Edward  Henry  Mosorop, 
Esq.  ;  Bev.  Cyril  W.  Page,  MA.  ;  Edmond  Fepys,  Esq.  ;  the  Lord 
Josceline  W.  Fercy  ;  Basil  Woodd  Smith,  Esq.  ;  Thomas  Spenoer 
WelU,  Esq.  Michad  Wills,  Esq. 


GEOLOGISrS  AS80CUTI0N. 

Mat  6tb. — ^Professor  J.  Morris,  F.S.S.,  preddent,  in  the  chair. — 
Notes  on  the  Geology  of  the  Conntry  in  the  neighbourhood  of  Swaa- 
âge,  by  T.  D.  Bott,  F.  G.  S.  The  author  described  the  Tarions  strata 
betweea  Durlstone  Head,  S.W.,  and  Handfast  Point,  N.E.  The  Port- 
land  beds  were  the  first  notioed,  they  dip  N.E.,  and  form  the  oUffs  at 
Durlstone  Head.  They  were  shown  to  be  capped  by  the  dirt-bed 
dmilar  to  that  of  Lulworth  and  Portland.  The  author  went  on  to  de- 
scribe  the  Tarions  beds  of  Pnrbeck  strata,  which  extead  from  the 
Point  to  Swanage,  whence  they  pass  up  into  the  Hastings  sands. 
Qoarries  worked  in  the  Purbeck  beds  were  described,  aad  th»  Teriona 
buUding  stones  and  marbles  were  mentioned.    The  beds  in  Durlstone 
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Bay  were  ahown  to  be  mnoh  f anlted.  Toaohiiig  lighUj  on  the  Hastings 
BandB,  the  anthor  then  prooeeded  to  tnoe  the  passage  io  the  Wealdôo, 
passing  np  into  the  Keooomian,  the  Ganlt,  the  Upper  Oreensand,  and 
thenoe  to  the  Chalk  of  Ballard  Downs.  The  beds  of  chalk  at  Ballard 
Downs  were  shown  to  be  in  a  nearly  rertioal  position,  and  an  extensire 
ftkvlt  at  Handfast  Point  was  indioated.  lîie  anthor  concluded  by 
speonlating  on  the  oanees  of  the  upheaval  of  this  séries  of  beds,  and 
showed  the  similaiity  of  beds  at  Handfast  Point  with  those  in  the 
Isle  of  Wight  and  Whitenore  Bay.  The  anthor  gave  a  list  of  the 
fossile  whioh  he  had  worked  ont,  indnding  part  of  a  small  crocodile. 

"Isleof  Thanet  Chalk,"  by  G.  Dowker,  F.G.S.  Beferring  to  Mr. 
Phillips's  description  of  the  ohalk  of  Kent  as  the  ohief  aooonnt  given 
of  the  ohalk  of  East  Kent,  sinoe  whioh  little  had  been  added  exoept 
Mr.  Whitaker's  paper  of  the  ohalk  of  Thanet,  Mr.  Dowker  pointed 
ont  that  the  ohalk  there  desoribed  was  présent  between  Kingsdown 
and  Wingham,  presenting  the  same  featnies  as  the  Margate  ohalk, 
which,  as  Mr.  Whitaker  had  shown,  was  snperior  to  the  ohalk  of  Bams- 
gâte.  Mr.  Dowker  then  gave  a  detailed  description  of  this  bed  of 
ohalk,  pointing  ont  the  oharaotenstio  absence  of  flints,  which  had  led 
Mr.  Conybeaie  erroneoosly  to  oonsider  it  an  eqniyalent  of  the  lower 
ohalks.  The  chalk  of  Thanet  being  on  an  anticlinal,  reaching  from  St. 
Kicholas  to  Bamsgate,  a  section  showing  the  troe  position  of  this 
chalk  was  given,  and  an  idéal  section  (the  heights  [above  the  sea-level 
being  taken  from  the  Ordnanoe  snnrey)  was  exhibited,  from  Folkstone 
to  Foreness  in  Thanet.  In  this  section  Mr.  Dowker  dassified  the 
chalk  of  Kent,  beginning  with  the  lowest  beds,  as — Ist,  grey  chalk  ; 
2nd,  flintless  chalk;  3rd,  Dover  chalk;  4th,  St.  Margaret's  chalk; 
5th,  Bamsgate  chalk  ;  6th,  Margate  chalk  ;  the  oharaoteristic  f  eatnres 
of  each  of  thèse  divisions  being  best  ezamined  at  the  diff  sections 
there  exhibited.  Thèse  divisions,  compared  with  Phillips's  coast 
sections,  correspond  with  his — Ist,  grey  chalk  ;  2nd,  dhaik  withoat 
flints  ;  3rd,  ohalk  with  f  ew  flints  ;  4th,  chalk  with  interspersed  flints  ; 
5th,  part  of  the  same  with  few  organic  remains  (possibly  a  part  of  the 
Margate  chalk),  which  he  had  not  desoribed,  owing,  donbtless,  to  the 
faot  that  this  bed  is  mnch  dennded  in  the  coast  section  near  Walmer  ; 
for  this  reason  Mr.  Dowker  had  thonght  best  to  give  a  section  in  a 
direct  line  from  Folkstone  to  Foreness  Point.  It  was  shown  that 
the  chalk  of  Canterbnry  differed  somewhat  from  the  highest  bed  of 
chalk,  thongh  capped  by  the  Tertiaries,  in  having  more  nnmerons  flints 
in  it.  The  Margate  chalk  was  oharaoterized  by  the  présence  of  Âncm' 
ehyies  ovo^us,  Â,pyramidaî%8  ;  Qalerites  albogalerus,  several  va^ties  ; 
Ammonites  leptophyUus  (?)  ;  and  another  large  ammonite,  Bélemnitea 
vltimMSf  B.  mucronatus  and  Millepora^  very  abnndant.  In  the  Bams- 
gate chalk  several  spedes  of  Cidaris  are  abnndant,  also  8ponàylas 
8pvno8U9,  Fossils  from  the  npper  part  of  the  Bamsgate  chidic  corre- 
spond with  those  obtained  frôm  Qravesend  and  Korthfleet.  The 
apparent  conformity  of  the  Margate  chalk  with  the  Tertiaries  was 
notioed,  bat  the  tabuler  layer  of  flint  generally  présent  at  the  top  of 
the  former,  was  acconnted  for  by  its  subséquent  formation  to  the  de- 
position  of  the  Tertiaries.  A  gênerai  comparison  was  given  of  the 
chalk  sections  of  Dover,  Norwioh,  Dise,  Lyme  Begis,  and  the  Isle  of 
Wight,  and  it  was  shown  that  the  différence  in  tiieir  thiokness  was 
not  due  altogether  to  the  denndation  of  the  npper  beds,  but  that  the 
lower  had  thinned  ont,  consequently  the  relative  total  thiokness  of  the 
strata  could  not  be  taken  as  a  guide  to  the  denndation  to  which  they 
had  been  subjeoted.  Mr.  Whitaker's  subdivisions  of  the  ohalk  and  a 
well  section  at  Margate  were  given,  showing  that  the  chalk  rock  had 
been  pierced  to  marly  cha&  below.  A  list  of  the  fossils  of  the 
Margate  ohalk  colleoted  by  the  auUior  was  appended. 


VIGTOBIA  INSTITUTE. 


Ak  ordinary  meeting  was  held  on  Monday  evening  laet,  at  8,  Adelphi- 
terraoe  ;  Bev.  Dr.  Thomton,  vice-président,  in  thd  chair.  A  paper  was 
read  on  "Comparative  Psychology,"  by  Mr.  C.  J.  Morshead.  The 
foUowing  gentlemen  took  part  u^  the  discussion  : — ^Bev.  C.  A.  Bow, 
Bev.  J.  B.  Owen,  Dr.  C.  Haughton,  Mr.  Beddie,  Bev.  J.  James,  Bev. 
Sir  Tilson  Marsh,  Bev.  C.  GnJiam,  and  the  chairman. 


MANCHESTEB  LITEBABY  AND  PHILOSOPHICAL  SOCIETT. 


Annual  MBETTva,  Apbil  19th«— j.  P.  Joule,  D.C.L.,  LL.D.,  F.B.S., 
&o.,  président,  in  the  chair.  Mr.  Charles  Lowe  was  dected  an 
ordinary  member  of  the  Society.  The  Beport  of  the  Counoil  was  read 
by  one  of  the  secretaries. 

Mr.  Binney,  F.B.S.,  on  behalf  of  Mr.  Mortimer  L.  Tait,  exhibited 
Bome  spécimens  of  Coprolites  from  a  quany  at  Ashwell,  near  Baldook, 
Herts. 

"  On  Infant  Mortality  in  Manchester,"  by  Joseph  Baxendell,  F.B.A.S. 
— ^It  has  been  repeatedly  and  very  oonfidently  stated  that  the  high 
death-rate  of  Manchester  and  other  towns  in  the  cotton-manufacturing 
districts  is  due  to  the  mortality  among  infants  and  young  children 
being  relatively  mnch  greater  than  in  large  towns  in  other  parts  of 
the  oonntry  ;  and  writers  in  newspapers  and  sériais  hâve,  at  varioua 


timea,  taken  np  ihe  statement  and  commented,  in  very  aervare  ienis, 
npon  the  négligent  and  nnf eeling  oondnot  of  Laneaahire,  and  eepe- 
dally  Manchester,  mothers,  in  b^g  tempted  by  the  higher  wages  they 
oan  eam  in  the  cotton  mills,  to  leave  their  children  dnring  working 
hours  to  the  tender  meroiee  of  careless  nurses,  and  thns  deprive  thera 
of  the  natural  sustenanoe  and  motherly  care   which  th^  ao  modi 
require.    A  few  months  ago  this  serions  charge  againat  Manobeater 
mothers  waa  repeated  in  a  lecture  delivered  by  a  gentleman  holding  an 
officiai  position,  who  moreover  added  that  it  was  the  principal  reaaoB 
why  the  'efforts  of  health  oommittees  and  sanitary  officialB  in  Maa- 
cheater  and  other  cotton-manufacturing  towns  had  been  altended  wità 
Bo  little  Buocess,  and  had  f  ailed  to  màke  any  rédaction  in  the  death- 
rate.    As,  however,  no  facta  were  adduced  by  the  lectazer  in  soppoct 
of  the  statement,  it  occurred  to  me  that  it  had  probably  onginated  in 
a  hasty  and  imperfect  examination  of  the  mortidity  rétama,  and  that 
it  might  be  usef  ul  and  instructive  to  ascertain  the  exact  amoont  of 
infant  mortality,  and  the  effect  it  had  on  the  gênerai  death-rate  of 
Mancheater  and  aeveral  other  large  towna  where  little  or  no  ootton- 
manufaoturing  ia  carried  on.    From  the  form  in  which  the  mortality 
retuma  are  given  in  the  Begistrar-General's  Beports,  this  ooold  randily 
be  doue,  and  adecting  the  towns  of  Birmingham,  Bradford,  Diidl<7, 
Sheffidd,  Wolverhampton,  Leeds,  NewcasUe-upon-Tyne,  NottinghaA, 
Stoke-on-Trent,  Stourbridge,  and  Ldoester,  for  compariaon  with  Man- 
chester ;  and  taking  the  retums  for  the  seven  yeara  1861-67,  I 
surprised  to  find  that  the  portion  of  the  total  death-rate  whioh 
due  to  infant  mortality  waa  relativdy  leaa  in  Mancheater  than  in  aay 
of  the  other  towns.    Thus  ont  of  every  1,00^  deatha  of  malea  at  aQ 
âges,  the  number  due  to  infants  under  one  year  of  âge 

Dndley  347 

Ldoester   841 

Bradford   322 

Stoke-on-Trent 309 

Nottingham 307 

Wolverhampton  304 

And,  induding  young  children  np  to  flve  years  of  âge,  the  nnmban 


Stourbridge  29% 

Sheffidd    S96 

Leeds S85 

Birmingham S77 

Newoastle-npon-Tjrne 274 

Manchester   %SZ 


Dndley  591 

Wolverhampton   526 

Stourbridge  518 

Leicester  517 

Stoke-on-Trent 516 

Birmingham 508 


Bradford   507 

Sheffidd 505 

Leeds 485 

Nottingham  475 

Kewcastle-upon-l^e 471 

Manchester  465 


I  hâve  also  compared  Manchester  with  the  flve  large  ootton- 
manufacturing  towna  of  Aahton,  Bolton,  Blaokbnm,  Oldham,  and 
Preaton.    The  reaults  are  : — 

Under  Under 

1  Year  of  Age.  5  Years  of  Age. 


Preaton 312 

Aahton 297 

Oldham 287 

Bolton 276 

Blackbum    272 

Manchester 253 


593 
485 
499 
493 
487 
465 


In  ail  the  lists  the  numbers  for  Manchester  are  much  less  than  thœa 
f  or^  any  of  the  other  towns,  and  in  some  cases  the  différences  ara  reiy 
striking.  It  is  dear  therefore  that  the  stigma  whioh  has  been  caat 
upon  the  mothers  bdonging  to  the  workinîg-dassee  of  Hanciheat« 
is  most  undeserved  ;  and  that,  in  fact,  infants  and  young  diildrea  are 
better  oared  for  and  attended  to  in  Manchester  than  in  any  othar 
leading  manufacturing  town  in  England.  It  ia  also  évident  that  ex- 
cesnve  infant  mortality  is  not  the  cause  of  the  alarmingly  high  death- 
rate  of  Manchester,  sinoe  a  much  larger  proportional  number  of  deaths 
of  infants  and  young  children  takes  place  in  other  towna  whete  th« 
gênerai  death-rate  is  deddedly  lower.  Some  other  oause  muât  thsre» 
fore  be  sought  ont  to  aooonnt  for  the  failure  of  the  attempta  ™<^  by 
the  sanitary  authorities  to  reduce  the  death-rate  of  Manchester. 

Mr.  Baxendell,  ref erring  to  the  paper  he  had  read  at  the  last  meet- 
ing, said  that  as  oondderable  surprise  had  been  expreased  at  the  faots 
he  had  given,  showing  that  the  carrying  ont  of  the  echemea  of  tha 
sanitary  anthoritiee  throughout  England  had  produced  no  jJî—tTmHnB 
in  the  gênerai  rate  of  mortality,  he  had  sinoe  examined  the  mortality 
retums  for  Scotland,  for  the  ten  yeara  1859-68,  and  foond  that  tiie 
average  annual  death-rate  dnring  the  flrst  flve  yeara  1859-63  was 
21*5  per  1,000  persons  living;  and  dnring  the  last  flve  years,  1864-68, 
it  had  risen  to  22-5.  It  appeared,  therefore,  that  so  far  as  ten  yeara* 
expérience  extended,  onr  présent  sanitary  system  had  failed  qoite  as 
signally  in  Scotland  as  in  England  to  produoe  any  improvement  in  the 
state  of  the  public  health. 


BBIGHTON  AND  SUSSEX  NATUBAL  HISTOBY  SOdETY. 
Apbil  14th. — Mr.  Glaiayer,  vice-preddent,  in  the  chair.    The  reodpt 
of  the  Proceedings  of  the  Easthoume  Natural  History  Bodety^  and 
of  SoiBNTiFio  Opiniok,  from  the  éditer,  was  announced. 


uv  Ut  un.] 
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The  olaims  of  the  "  Sors'  "  testimonial  fond  were  brovght  before 
the  meeting  bj  the  président,  and  a  snbscription  made  among  the 
mombers  présent,  the  socioty  not  haying  power  to  Yote  money  for  the 
pnrpose. 

The  président,  Mr.  T.  H.  Hennah,  read  a  report  **  On  Sonndings 
made  by  Sir  E.  Farry  in  1818.' ' — ^These  soondings  were  pnrohased 
Bome  years  since  among  the  geologioal  spécimens  of  Sir  E.  Parry  from 
his  widow,  by  Mr.  J.  Cordy  Bnrrows,  of  Brighton,  who  deposited  the 
geologioal  speoimena  in  the  Brighton  Mnsenm,  and  gave  the  sounding^s 
to  Mr.  Peto.  Attention  being  direoted  to  sea-sonndings  by  the  dis- 
ooyeries  of  last  year,  they  were  plaoed  in  Mr.  Hennah's  hand  in 
Jannary  to  examine  miorosoopioally  and  report  to  the  sooiety  on  their 
contents. 

The  soondings  were  taken  in  Davis's  Straits  and  Laaoaster  Sound 
between  68*"  K.  and  71**  15'  N.  Ut,  and  73°  W.  and  78*"  34'  W.  long., 
at  depths  between  22  fathoms  and  1,058  fathoms.  Those  nnder  58 
fathoms  oontained  nothing  bat  stones  and  corals.  Some  of  the  stones 
had  evidently  been  mbbed  by  the  action  of  a  strong  carrent  ;  those 
from  201  fathoms  were  mach  less  distarbed,  and  oonsisted  of  maoh 
sandy  material.  From  674  fathoms  there  was  an  almost  absence  of 
inorganic  débris^  and  plenty  of  the  testa  of  arenaoeoas  foraminiferœ. 
In  sîl  the  deep  ones  Diatomaceœ  were  very  plentifal  ;  sponge  spionles 
and  arenaoeoas  f oraminif eras  also  aboanded  ;  bat  Polycystin»  and  ore- 
taœoas  foraminiferœ  were  bat  sparsely  foand.  Casts  similar  to  those 
foond  in  the  c^reensand  were  also  to  be  met  with.  In  some  from  Laa- 
oaster Soand  were  lamps  foand  with  borings  of  annelids.  He  had  also 
foxmd  some  highly  organized  spionles,  which  he  had  not  yet  identified. 
At  one  of  the  microsoopical  meetings  the  slides  woald  be  exhibited.  He 
mach  regretted  they  were  not  examined  earlier,  as  they  wonld  then 
haTe  preoeded  not  sncceeded  the  disooveries  of  Carpenter  and  others, 
who,  by  the  àeep-sea  soandings  recently  made,  had  opened  ont  new 
îdeas  of  life  at  great  depths.  Beferenoe  was  then  made  to  what  had 
been  done  by  Carpenter,  Jeffreys,  Thomson,  and  others  in  adding  to 
onr  knowledge  of  the  conditions  of  existence  at  fir^at  depths,  and 
allnsion  was  made  to  the  natnre  of  the  animais  and  their  economy, 
together  with  the  chemical  oonditiona  at  great  depths,  and  the  faot 
pointed  ont  tbat  changes  of/auna  depended  not  onlatitade,  bat  on  the 
variations  in  the  bottom  temperatnre. 

Mr.  Wonfor,  hon.  sec.,  annonnced  thatthe3foss  Flora  of  Sussex  was 
ready  for  distribution  among  the  members,  and  that  daplicate  copies 
oonld  be  had,  at  a  nominal  priée,  by  applying  to  him  at  38,  Baoking- 
ham-plaoe,  Brighton. 

BOSTON  (U.S.)  SOCIETY  OF  NATUBAL  HISTOBY. 

Apbil  20TH.-^Mr.  B.  Bliss  exhibited  a  copy  of  a  steel-plate  engravingi 
made  by  Mr.  W.  Holden,  of  Charleaton,  by  means  of  the  ordinary 
sensitive  paper  of  photographers.  The  paper  is  laid  npon  the  engraving 
to  be  copiedr  oovered  with  a  glass  plate,  and  the  whole  exposed  to  the 
direct  light  of  the  snn  for  one  honr,  and  the  paper  afterwards  tho- 
îonghly  washed,  to  remove  the  nitrate  of  sîlrer.  A  perfeot  copy  of  the 
engraving  is  thns  prodaoed,,  which  being,  of  course,  in  the  négative, 
must  be  re-copied  if  a  positive  is  desired. 

Mr.  W.  T.  Brigham  stated  that  he  had  obtained  the  same  resuit  in 
a  mnch  cheaper  manner,  by  making  a  sensifive  paper  by  means  of  a 
solution  of  bichromate  of  potash  and  snlphate  of  oopper,  which  is 
plaoed  upon  the  engraving,  as  in  the  former  experiment,  and  exposed 
to  the  sunlight  for  fif teen  minutes,  the  surface  to  be  afterwards  washed 
with  a  solution  of  nitrate  of  silver.  He  had  in  his  possession  copies 
of  engravings  made  in  this  way,  which  had  kept  perfeotly  for  ten 


Mr.  W.  T.  Brigham  explained  to  the  sooiety  the  phenomenon  of 
geysers,  illustrating  the  action  of  the  famous  Strokkur  Geyser  of 
loeland,  by  an  experiment  performed  with  a  large  shallow  métal  dish, 
having  a  pipe  extending  from  it  beneath  the  fioor  of  the  auditorium,  in 
which  the  water  was  heated.  On  plaoing  a  cork  in  the  mouth  of  the 
tube  the  tension  of  the  steam  soon  violently  ^ected  it,  and  a  oolunm 
of  water  and  steam  shot  up  to  the  ceiling  of  the  room. 

Professor  N.  S.  Shaler  gave  an  acoount  of  a  disoovery  he  had 
recently  made  of  what  he  oonsidered  to  be  the  terminal  moraine  of  an 
anoient  glacier  near  the  Charles  Biver  in  Watertown,  about  six  miles 
from  Boston.  One  end  of  the  moraine  rests  npon  the  flank  of  the 
ridge  of  rock  which  deflnes  the  valley  of  the  Charles  Biver;  the  other 
end  is  eut  by  the  road  which  runs  along  the  bank  of  the  river.  Aoross 
the  river  is  another  moraine,  or  a  continuation  of  this  one,  which  ends 
against  the  rooky  ridge  bounding  the  valley  of  the  river  on  the  other 
Bîde.  A  section  of  the  moraine,  made  by  a  railroad  eut,  exhibits  the 
naoal  moraine  structure  of  brolrén  rooks  imbedded  in  fbier  material. 
Professor  Shaler  consideied  it  as  the  terminal  wall  of  a  great  ioe-sheet 
which  had  once  fiUed  tiie  valley  of  the  Charles  Biver.  The  speaker 
then  oalled  attention  to  the  drift  material  which  ci^m  most  of  the  low 
hills  lying  around  Boston,  and  showed  that  it  diffisrsfrom  the  moraine 
juat  described,  in  that  the  imbedded  stones  lie  with  their  major  axis 
more  or  less  dosely  paxallel  to  the  horizon.  He  believed  ihîat  thia 
drift  material  resulted  from  the  melting  of  the  gladers,  when  the  dé- 
tritus waa  washed  down  and  deposited  in  a  semi-itratified  condition. 


Mr.  W.  H.  Niles  remarked  that  he  had  not  seen  the  moraine  re- 
ferred  to  by  Professer  Shaler,  but  he  did  see  how  it  was  possible  for  a 
moraine  to  be  found  in  this  position,  when  the  whole  surface  of  the 
country  about  Boston  showed  suoh  unmistakable  marks  of  the  post- 
glaoial  action  of  water.  He  instancedthe  case  of  a  hill  in  Summerville, 
where  the  regularly  rounded  top  was  quite  bare  of  drift  material,  and 
whoee  eastem  dope,  for  at  least  50  ft.  àbove  water-level,  bore 
undeniable  évidence  of  aqueous  érosion.  The  speaker  also  ref erred  to 
tiie  stratified  gravels  in  the  valley  of  the  Charles  Biver,  which  could 
not  hâve  retained  their  stratified  structure  had  the  ice  filled  the  valley 
of  the  river  as  Professor  Shaler  snpposed.  He  stated,  moreover,  that 
the  boulders  in  the  neighbourhood  of  the  moraine  were  not  Uthologi- 
cally  différent  from  the  rock  in  the  vioinity,  and  had  not  theief ore  been 
brought  from  a  distance. 

Professor  Shaler,  in  replying  to  Mr.  Niles,  said  that  he  believed 
there  had  been  two  periods  of  ice  action.  At  the  end  of  the  first 
glacial  period  the  semi-stratified  depoùt  upon  the  Summerville  and 
Chelsea  hills  had  been  laid  down  ;  after  which  the  land  had  subsided 
and  the  sea  had  f ormed  the  stratified  gravel-beds  in  the  river  valley, 
and  eroded  the  side  of  the  hill  referred  to  by  Mr.  Niles.  Then  the 
land  had  risen  and  another  period  of  glaciation  had  foUowed,  which 
left  the  moraine  he  had  observed  at  Watertown.  He  did  not  think 
this  secondnoe  period  had  been  long,  and  referred  to  some  rocks  in  a 
quarry  near  Boston,  where  it  was  évident  that  the  ice  could  not  hâve 
wom  the  rock  down  more  than  a  few  inches. 

After  some  further  discussion,  the  sooiety  proœeded  to  the  business 
of  the  meeting,  which  waa  to  take  final  action  upon  the  proposed  con- 
stitutional  amendment,  substituting  a  committee  of  three  for  single 
curators  in  each  department  of  the  muséum,  the  différent  committees 
together  forming  the  managing  board  or  counoil.  After  some  discus- 
sion the  amendment  waa  unanimously  adopted. 


FOREIGN  ACADEMIES. 


THE  FBENCH  ACADEMY. 

Paris,  Mat  2ni>. — ^M.  liouville  informed  the  meeting  of  the  death  of 
M.  Lamé,  one  of  the  most  eminent  members  of  the  Academy.  M. 
Lamé  was  Chainnan  of  the  Section  of  Geometry,  and  had  been  elected 
in  1843  in  place  of  M.  Puissaint. 

The  oorrespondenoe  of  the  day  was  opened  by  M.  Dumas,  who 
brought  forward  some  papers. 

M.  Morren,  Professor  in  the  Faculty  of  Science  at  fifarseilles,  made 
some  interesting  remarks  on  the  combustion  of  the  diamond  in  varions 
gases.  When  the  diamond  has  been  heated  in  a  platina  tube,  through 
which  some  hydro-oarburetted  gas  has  passed,  the  diamond  becomoa 
oovered  witii  an  adhering  black  layer,  which  does  not  alter  the  diamond, 
and  can  easily  be  removed  by  a  simple  élévation  of  the  température. 
This  élévation  should  not  be  carried  too  far,  however,  as  it  wonld 
change  the  polish  of  the  stone  and  its  briUiancy  ;  but  if,  instead  of  such 
a  gas  as  the  above,  pure  dry  hydrogen  is  passed  through  the  tube,  the 
diamond  may  be  submitted  to  a  higher  température  without  in  any 
way  altering  its  appearance.  If  carbonic  acid  be  used,  this  gas  is  de- 
composed,  and  oxygen  and  carbonic  oxide  are  formed  in  the  tube. 
But  this  décomposition  takes  place  when  there  is  no  diamond  in  the 
tube,  and  is,  therefore,  merdy  an  effect  of  the  température.  When 
the  diamond  is  heated  in  oxygen,  it  bums,  being  surrounded  by  a  sort 
of  halo  ;  and  after  a  certain  time  it  completdy  diaappears.  If  the 
diamond  be  examined  with  a  microscope  before  it  has  entirely  disap- 
peared,  it  is  seen  that  the  faces  of  the  crystal  instead  of  being  a  plane, 
are  oovered  with  a  number  of  small  dementary  facettes. 

M.  Weil  brought  forward^a  note  on  the  estimation  of  oopper  i)y 
means  of  the  volumetrio  method  ;  M.  Béchamp  a  paper  on  the  pré- 
paration of  pyrotartric  add  ;  M,  Deeains  a  note  on  ealorific  spectra  ; 
M.  Leooq  de  Boisbaudran  a  note  on  luminous  spectra  of  metallio  com- 
pounds,  and  espedally  of  the  alkaline  iodides  ;  M.  Duprë  a  note  on 
the  dissolving  power  of  the  salts  of  mercury. 

M.  Duchemin  made  a  oommunioatioa  on  the  mortality  of  carp,  duo 
to  the  attacka  of  toad.  He  brought  lorward  a  number  of  observa- 
tions in  support  of  what  he  advanoed. 

M.  Menuet,  Director  of  the  Waters  of  Contrasoeville  (Vosges), 
meotioned  a  pièce  of  water  in  whioh  it  waa  formerly  imposable  to 
préserve  aay  oarp  on  acoouat  of  the  présence  of  toads. 

M.  Poitevin,  a  ohemiat  wdl-known  to  the  Academy,  mentioned  an 
aquarium  in  the  department  of  Sarthe,  where  carp  are  attaoked  eaoh 
year  by  the  reptile. 

M.  Sauvalle  also  asserted  the  hoetili^y  of  the  toad.  He  said  that 
the  Abbé  Caillot,  Curé  of  Boeoy  (Haute  Marne),  wrote  to  him  in- 
forming  him  that  he  had  been  witneas  to  some  faots  analogous  to 
those  already  mentioned  by  M.  Sauvalle. 

M.  £.  Beoquerd  presented  a  paper,  in  the  name  of  M.  Boudiotte,  on 
the  relation  of  the  dynamioal  work  to  the  deotridty  prodaoed  in  a 
Hdts-maohine. 


SOIBNTIFIO    OPINION. 


H.  Damjril  uMljrMd  tvImIIj  the  rwnUta  of  loniB  uiatomioBl  obnr- 
Tstioni  DMda  b7  H.  Emile  Hoiean  on  k  Twty  tmtil  fi(h,  of  tha  otgMl- 
Uktion  of  whioh  ver;  Uttk  la  knoim.  This  Bih  ii  Ui*  AmjMimuë 
Umemlatui,  and  H.  Mocwn  haa  demoutrwtod  tt  to  be  a  Teitsbnta. 

H.  BnmgiiiaTt  prswnted  k  papn,  b;  H.  Arthur  GrU,  on  tba  p«i- 
■IiteuM  of  the  madolla  la  Tegstaible*. 

M.  Dm  Clufnuu  nonunotiiakUd  ths  daUili  of  >  crytaiïogrvfhie 
and  optioal  enuniiiatioD  irhloh  h«  hkd  m»de  on  aoma  new  plaUnaa 
duiTatiTn  of  the  pbocplionu  basai,  on  wUoh  H,  Cahonn  ipoke  at 
the  latit  tneetliig'. 

H.  Daa  CloUaaux  praaeutad  a  papai,  bj  H.  Plvmi,  on  oatiain 
■ûnaiala  wfalcb  hâte  bâen  (oniid  mlied  witb  tha  bine  and  gnen  car- 
bonata  of  ooppei,  in  tha  minea  ot  tha  department  dn  Var. 

H,  I«  Verrier  plaoed  on  the  bnreaa  of  tbe  Aoadamf  wme  pi^m, 
ona  bjr  M,  Bivtoa  da  Cbamp,  and  anothu  by  tlie  Abb4  Aooct. 


NOTES  AND  MEMORANDA. 

ArtlAcial  Produotlon  of  loe  In  India. — II.  JanueD,  in  a  papar  in 

CoimoB,  Âpril  23,  reUtea  tbat,  in  mAn;  parU  ot  the  Indîan  Continent, 
the  nativea  dîg  ahollow  piti  in  luch  localitie*  vhiah  ara  qnite  fieelj 
op«n  to  the  akj  luid  distant  from  treei.  The  pit«  ors  lined  wiUl  atraw, 
ûd  npoQ  the  ittaw  are  plaoed  dinhea  (mada  of  a  ver;  poioni  earUten- 
wara)  filled  with  water.  Doring  the  ealm  and  oUar  nighta  piaTailing 
dnring  tbe  period  from  NoTember  to  the  end  of  Febmaiy,  tha  watai 
plaoad  in  the  diahea  freezee,  jialding  a  aolid  oaka  ot  ioe,  while  tha 
temparatote  of  the  air  is  +10°.  Dr.  JaoMen  hu  ïnTOaÙgatad  thia 
onriona  «nbjaot  eiperimentallj,  and  haa  fonnd  that  tha  fteeiing  ii 
prinaipall^  due  to  the  radiation  dnring  tbe  nigbt  ;  bnt  tlie  sTaporation 
o(  the  watar,  aided  hf  the  pocomit;  of  the  earthgnwaie  eiDploj«d,  ia 
not  to  bs  OTerlooked  at  the  lama  time. 

Flulda  ta  Oryatala. — Speetrom  anii];aU  baa  been  appUed  b;  Yogel- 
aang  aud  Geieeler  to  tbe  ^ffieolt  question  of  detenniuïng  tha  obemioal 
natnra  of  the  flnid  fonnd  inoloaed,  in  minute  qnantit;,  in  the  eaTitiea 
of  oertain  qnarti-orTatala.  Fragments  of  qnarti,  aaya  the  Chemical 
News,  wara  placed  in  a  amall  retort,  wbiob  waa  connaoted  with  on 
ait-pnmp  and  eibaïuted  )  then,  b;  tha  application  of  beat,  tha  qoaitx 
deorepttated,  and  the  eToWed  vapoor  waa  eiamined  in  a  Geiaaler-tabe. 
Hé  preeenoe  of  oarbonio  aoid  waa  thna  abnndantlf  ptoved,  and  ihia 
waa  confirmed  by  tha  tcrbidïty  whiab  it  prodaoed  in  lime-watei. 

Siaaov'err  of  the  moat  Anoleat  Monumeat  of  Paila. — With- 
ont  antaring  into  dalaila,  whioh  oor  teadera  niaj  hara  aeen  from  the 
dailj  paperg,  conoeming  the  diacovar;  reoantl;  mada  at  Farii  ot  a 
Ter;  weÙ  praserTod  amphithéâtre  of  anoiaDt  Lntetia,  wa  only  deelra. 
Baya  tbe  CJiemiixil  Setvi,  to  raotî^  an  arror  lome  of  onr  dail;  oon- 
teraporeriae  hare  made  on  thia  topio,  by  itating  that  the  boildinf 
alladed  to  il  of  latei  dat«  than  the  TbermK  of  Julian,  in  tha  Citd  of 
Paiia.  The  faot  ia  tbat  the  Amphithaatia  ia  at  leaat  two  oentntiea 
oldei  than  the  Tharm». 


SCIENTIFIC  DIARY. 

WEDNESDAY,  May  llth. 

Royal  Uicreecoploal  âoidaty,  S  p.m.  "Od  £arly  Baminieeenoea  of  Uie 
Microaoope,"  by  Dr.  BuwerbÂnk.  "Oa  a  New  BiDOCular  and  Stareo- 
scopio  Mlcrosoope,"  by  Mr.  Samuel  Hehn«. 

Epldamlological  SoclotT,  S  p.m.  Spécial  Meeting  to  eonalder  further 
ReBDlutiuna  of  the  Medlco-Ctiirorgicil  Society  respeoting  the  Amalga- 
mation ot  Sooietiea. 

Sodety  of  Arta,  S  p.m.     "  R^wayi  for  Indfa,"  by  Mr.  W.   P.  Andrew. 

Royal  Owilogioal  Booiety,  6  p-m.  "Structure  and  Afflnltlae  ot  SisiUarla, 
CaluDlt«,  and  Calâôiodendnin,"  by  Dr.  Dawion.  "  Lowir  Silurian 
THlobitea,"  bv  Mr.  E.  Billingi.  "  NatM  on  tha  Qeolagj  of  Arieaig, 
Nova  Scotia,   by  Rot.  D.  Uoneyman. 

Royal  LiCerary  Fiind,  3  p.m. 

Royal  Booiety  of  Litanture,  4.1G  p.m. 

Arohsologiaal  Âasoclatlon,  8  p.m. 

THUR3DAY,  12tli. 

Royal  Sodety,  8.S0  p.m.  Dr.  A.  Waller,  F.R.S.,  wlll  deUrer  tbe 
"Croonian  Leotura,"  on  the  Rsaulta  ot  the  Metbod  (introduced  by 
the  leoturer)  of  IiiTeetJnliiig  the  Nervoui  Bjetem,  more  Bipeoially  aa 
appliad  lo  tha  ËlucidaUoa  ot  the  Funstioni  of  tha  Pnemnogaatrio  and 


BrâpaLhetio  Nerrea  in  Mai 
mdon  InetitutioD,  7.30  p.m. 


K)  p.  m.   "  Reoeut  DiacoTarlea  at  Bom^"  by  Ht. 


Zoolwioal  Boniaty,  B.SO  p.m.  "Anatomy  of  CarUn  KingBihera,"  by  Dr. 
Cunningham.  "TaioQomlo  Cbanôtani  aCbrded  bf  the  MoMnilar 
Bheath  of  tha  CEaophagua  In  Sauropdda,  feo^"  by  Prof.  Q.  OulllTer. 
"HvolMTof  Pk^dattgt%'  JaporiK^;'  byUr.  A.  Bandata.  "Hl- 
ruDdiDidK>ortbe.£thiDi>ianIf«ëioa,"bylj&,  R.  B.  Shacpe. 


Royal  Sodety  CluK  fl  p.m. 

Royal  lottitudoD,  a  p.m.    "  Eleotridty,"  bj  Prolaaaoi  TyodalL 

Matbematioal  Soiàety,  8  p.m.    "  Meohuiloal  Detcription  ot  a  Kodal  K- 

ciroular  QuarUc,   bj  Prot  Cayley.    "Concermiig  the  Orali  of  Daa 

Cartel,;'  by  Hr.  S.  fioberta. 

FRIDAY,  IMfa. 
Aatronomioal  Sodety,  8  p.m. 

Royal  InatltatioD,  8  p.m,     "  On  Daaoent  of  Oladen,"  by  C*Mn  Hoedl^. 
Quekatt  Hioroaoopioal  Club,  B  p.m. 
Clinioal  Society,  S  80  p.m.    ''On  Injory  ta  the  Urar,"  by  Dr.  John 

ilarley.  "  Oo  Btrioure  of  the  Œaopba^ua,"  by  Dr.  Hetell  lladuDsa. 

With  othar  papera.    The  Meeting  wiU  alterwaida  be  made  SpMial,  t» 

coDBider  the  Amalgamation  Schéma  Reeclutiona. 
United  Service  TnitituUon,  3  p.m.    "  UiUlary  Talegraphy  and  BignaUlng,'' 

by  Cant.  R  H.  Htothard,  R.E. 
Quekatt   HloroaoopAoal   Club.    Exeuidon   to  Canhalbm.    Ta  BMet  at 

Loudon  Bridge  StatloD,  (Soath  London  Une)  at  3  o'dook. 


SATURDAY,  14tb. 


nie  Soolety,  3.M  p.oi 
tutian,  S  p.m.     "Aa' 


Aatronomy  of  Ceueti^"  by  Prot.  Graui. 

SUNDAY,  IBth. 
Sunday  Lecture  Society,  S  p.m.    "On  Sooratea,  hia  Ethioa  and  mu- 
ology,"  by  Profeaaor  J.  B.  Blackia. 

MOHDAT,  ISth. 
Initllutlon  ot  Britiah  Arcblteeta,  8  p.m. 
Iiondon  Inatitutlon,  4  p.n. 

TUBBDAY,  17th. 

Institution  of  Civil  Eogineen,  S  p.m. 
Statietioal  Society,  8  p.  m. 
Pathological  Society,  8  p.m. 
Anthropologioal  Sodety,  8  p.m. 


"  noua  on  me  raevieniaiy  oi  norway,    uv  nmt.  n.  n.  ^.n^ 
Royal  InatituUOD,  S  p.m.     "  Honl  niiloaa[di]r,''  bj  Prof.  Blaolda. 

WEDNESDAY,  ISlh. 


PsoToaBiPBB  or  New  Zkai.aj(d.— "  A.  K." — Tliey  shall  be  lait  at  tbe 
ofBce,  and  may  thao  be  callêd  for.  It  il  not  UEual  lo  retnm  spedmeca  ot 
the  kind,  but  luckily  thoy  wera  not  givec  away,  aud  so  we  diall  bar* 
muiÂ  pleaiure  In  rastoring  them  to  our  correapoodent. 

Mit.  Pboctor's  LECTaiLB.~Our  antmymoua  oerrespondant  ahall  be 
gratified.    It  ahall  appeor  in  due  course. 

MiCROBOOPB  AMD  ACTJNOPHBTS.— "  C.  S.  W."— Tbanka,  Seod  tb« 
MS.  by  ail  meana.    You  shall  reoslve  a  proof  In  diia  oouraa. 

iBiaH  Nucta.— Messn.  M'Glashan  &  UiU'a  oommnnication  il  to  haod. 
The  work  shall  be  noUced  In  an  early  number. 

Two  LrviNO  CoRiLS.— "H.  E."— Go  to  Mr.  King'a  (natunlM),  190, 
Oreat  Portland -Street.  He  haa  lome  beautiful  spednmia  ot  twe  ceeala 
In  full  bealtby  lifo  lu  eue  ot  hia  aquaria. 

Nàiur&libt.— "  G.  H.  K."— Gard  haa  been  raceired,  and  aball  b« 
attended  to.  We  cannot,  however,  ongrave  the  bloolc  If  "  Q-  H.  E." 
WiU  aend  the  block,  a  notice  will  be  glven. 

tLLUSnUTKD  HlNDBOOK  Qt  ClLIFOBHU. — "A.  K"— AppljtolIeSBI. 

Blnipkin  &  ÛonhaJI,  hi  Fatercoiterrow. 
PoTATO  CcLTUBE. — K  "W."  would put his observationa  iutotLaoom- 
*    moderately-aiiad  paragrapb,  we  wlll  gladly  do  «hat  wa  ean  foc 


h^ 


ScNDAT  LïQTtlBK  SoclETT.— "  W,  H.  D."— Tha  omiiBioB  waa  rimply 
MOidentaL  The  day  and  aubjeet  wera  inserted  hi  our  last  diary.  If  yw 
wish  a  apedal  notice,  you  ahould  aend  an  abatnut  of  tha  leotura,  whkh 
we  ahall  hare  mUch  pleaaate  In  publishing. 

CoMWTHus  CtDB. — "  Inqulref."— ThÎB  ia  to  be  opaned  In  Tanghaia- 
place,  andialikolyto  tneet  thewMitaattbeae  Whopniectad  thaSdaolik 
Club. 


r  BoTànt.— "W.  : 


LDKax  OKAinna.— 


W.  B.  B.'— Yonr  Mtaf  and  eOdoaar*  naah  m 
jost  aa  we  DO  ta  pnaa,  and  too  lata  for  InaarUon  in  thlt  bmak  Yoor 
reqoMt  ihall  b*  «ompliad  with.    Tha  Mtai  in  onr  naît. 
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WEDNJSBDAY,  MAY  18,  1870. 


THE  BUNDAY  LEOTUEE  SOCIETY. 

|E  bave  hitfaerto  abttained  from  anj  gênerai  com- 
ment on  the  condoot  of  this  newlj  established 
inetitntion,  partly  becanse  of  its  sapposed  connec- 
tion with  wbat  were  known  as  "  Becreative  Be- 
ligionists/'  and  partlj  because  tbe  Society  was  on 
its  trial,  and  we  wisbed  to  wait  ère  we  offered  any  définitive 
opinion.  Itis  now,  boweyer,  onr  pleasant  duty  to  speak  of  tbe 
labonrs  of  tbe  new  body,  and  to  epeak  of  tbem  in  very  favonr- 
able  terme.  Wbatever  may  bave  been  tbe  motiTe  of  tbose  \rbo 
originally  projected  tbe  Snnday  lecture  movement  it  is  not  for 
ne  to  inqnire.  Even  tbe  beat  acbievements  are  often  tbe  frnit 
of  nnwortby  influences  ;  and,  be  tbe  intentions  of  tbe  Sunday 
Lecture  Society  wbat  tbey  may,  tbere  is  no  longer  a  doubt  tbat 
tbe  moTement  bas  been  productive,  so  far  as  we  can  judge,  of 
▼exy  satisfactory  results.  Tbe  subjects  of  tbe  lectures  bave 
been  chosen  witb  discrimination,  and  tbe  names  of  tbe  lecturers 
bave  been  a  suffîcient  guarantee  of  tbeir  ability  to  discbarge 
tbe  task  allotted  to  tbem. 

At  first  it  was  imagined,  especially  by  tbose  opposed  to  tbe 
scbeme»  tbat  it  was  tbe  intention  of  tbe  promoters  to  évade 
tbe  Sunday  statutes  by  giving  a  sort  of  pseudo-religions  cbarac- 
ter  to  tbe  meetings,  by  opening  tbem,  in  fact,  witb  a  prayer  or 
a  bymn,  or  sometbing  of  tbat  kind.  But,  tbougb  a  few  of  tbe 
Sunday-movement  people  were  in  favonr  of  tbis  false  compro- 
mise, we  are  glad  to  find  tbat  tbe  ideabas  been  abandoned,  and 
tbat  tbe  Society  bas  constituted  itself  into  a  scientîfic  institu- 
tion, sometbing  on  tbe  plan  of  tbe  Boyal  Institution,  but 
baving  tbe  peculiarity  of  doing  its  work  on  tbe  Sabbatb. 

A  great  many  people,  too,  supposed  tbat  tbe  aim  of  tbe 
Society  was  tbe  spread  of  eitber  atbeism,  deism,  or  materialism, 
in  some  sbape  or  form.  And  tbe  fact  tbat  certain  well-known 
men  of  science,  wbose  religions  ideas  are  not  regarded  as  ortbo- 
dox,  were  selected  to  give  tbe^earlier  lectures,  lent  some  counte- 
nance  to  tbis  notion.  But  it  is  perfeetly  dear,  botb  from  tbe 
ezpressed  views  of  tbe  Society  and  from  tbe  toneof  tbe  lectures, 
tbat  tbis  bas  not  been  tbe  désire  of  tbe  Society.  Us  object 
bas  ratber  been  to  afford  to  tbose  of  tbe  public  wbo  may  not 
care  to  spend  tbe  Sabbatb  evening  in  a  bouse  of  worebip,  an 
opportunity  of  leaming  tbe  great  trutbs  of  science,  wbicbUieir 
occupations  on  week-day  erenings  preclude  tbeir  bearing.  In 
tbis  respect  we  tbink  tbe  Society  bas  proved  itself  successfnl  ; 
and  if  snccess  is  to  be  estimated  by  numbers,  tbe  crowded 
audiences,  especially  of  working  men,  are  sufficient  testimony 
to  ibis. 

But  if  we  wanted  a  still  fnrtber  example  of  ibe  bonest  in- 
tentions of  tbe  Society,  if  we  desired  to  sfaow  tbat  tbe  Society 
was  determined  to  sélect  its  lecturers  in  sucb  a  manner  as  to 
give  botb  tbe  Spiritualists  and  Matérialiste  tbe  means  of  bearing 
tbe  arguments  on  tbeir  respective  sides  in  Science  and  Mental 
Pbilosopby,  we  need  only  point  to  tbe  lecture  of  Sunday  evening 
last  as  a  striking  illustration.  Snrely  an  Association  wbicb 
engages  tbe  services  of  tbat  somewbat  bot-beaded  orator,  Pro- 
fesser Blackie,  witb  a  view  to  ezpound  tbe  principles  of  meta- 
pbysics,  and  to  discnss  tbe  mental  cbaracter  of  Socrates, 
cannot  be  accnsed  of  any  bias  toward  eitber  atbeism  or  sny 
otber  {gm  (nnless  Patriotism)  of  an  objectionàble  cbaracter  î 
It  would  be  impossible  for  tbe  Snnday  Lecture  Society  to  bave 
selected  any  lecturer,  tbe  wbole  ténor  and  tone  of  wbose  pbilo- 
sopby are  more  opposed  to  modem  psycbology  tban  tbe  Scotcb 
Professer.  Most  people  would  admit  tbis  à  priori  ;  but  even 
tbose  wbo  knew  notbing  of  Professer  Blackie*s  pbilosopby, 
and  wbo  beard  bim  on  Snnday  last — in  tbe  intervais  of 
bis  beer-drinking — lanncb  ont  into  abnse  of  Stnart  MDl 
and  ail  wbo  belong  to  bis  scbool,  mnst  bave  been  convinoed 
tbat  tbe  Society  wbicb  permitted  bim  to  lecture  was  one  wbose 
most  prominent  motto  ia  Audi  altérant  fortem,    It  may  be 


tbat  tbe  shrewd  men  of  tbe  Society  said  to  tbemselves,  let  tbe 
audience  hear  tbe  otber  side,  let  tbem  see  it,  let  tbem  realize 
its  dogmatism,  its  imperiousness,  its  intolérance,  its  détermina- 
tion to  ridicule  every  belief  not  its  own,  and  tben  tbe  cause  of 
rationalism  will  appear  to  ail  tbe  more  advantage.  We  are 
not  bebind  tbe  scènes,  and  can  only  ventnre  a  conjecture,  wbich 
after  ail  may  do  tbe  Society  an  injustice.  But  in  any  case  we 
are  certain  of  tbis,  tbat  tbe  greatest  benefit  ever  conferred  on 
tbose  wbo  are  forwarding  modem  metapbysics,  was  tbat  wbicb 
muet  resuit  from  tbe  amusing,  ridiculous,  abusive,  and  irrational 
tirade  wbicb  tbe  Scotcb  Professer  delivered  on  Sunday  evening. 
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Sinee  ooêiÛBg  tliif  d«p»rtmeat,  we  bave  reoeired  %o  smeh  Aniitaace  from 
frienaly  corre*poiidentB  in  dinVrest  puta  of  the  world,  that  we  are  led  to 
beliere  tbat  cor  r^aderi  may,  with  very  little  trouble  to  themselTea,  aid  va 
in  making  "  The  Week  "  a  mo«t  oomprehenaiTe  record  of  cnrrent  erenti  in 
the  acientiilo  world.  We  tberefore  appeal  to  ail  onr  Mends  to  lend  ne,  not 
merely  tbeir  *'eart/'  bnt  thcir  banda,  and  to  wnd  ni  any  weekly  "  jottin^" 
of  intereit  relatire  to  nattera  ocoorrisg  in  tbeir  nei^bbonrhood.  **Tb« 
amalleat  contribution"  will  be  aooeptcd,  and,  aerioniljy,  tbe  briefer  and  more 
terae  tbe  notée  are  tbe  better.  Secretariea  of  iooietiei,  metropobtan  and 
provineial,  Ubrariane,  euraton,  leoturen,  and  teachera,  may  ail  do  iomething 
in  their  tnm.  


B.  W.  B.  BIBT,  wbo  continues  bis  valuable  seleno- 
grapbical  researcbes,  bas  just  sent  us  some  observa- 
tions to  accompany  "  Lunar  Map  YIII."  and  wbicb 
refer  cbiefly  to  tbe  spots  on  Plato.  A  séries  of 
diagrams  accompany  tbe  printed  remarks,  and  contains  several 
curves  indicating  tbe  "  degrees  of  visibility,"  of  tbe  spots.  On 
glancing  at  tbe  curves  we  see  at  once  tbat  tbey  vary  consi- 
derably  amongst  tbemselves,  botb  in  form  and  range;  also  tbat 
tbe  increase  and  decrease  are  too  irregnlar  to  warrant  tbe 
référence  of  tbe  pbenomena  presented  by  tbe  spots  to  apparent 
cbanges  produced  by  variations  in  tbe  angle  of  incident  ligbt. 
Tbe  most  efficient  agent  capable  of  afiecting  tbe  visibility  of 
sucb  délicate  objecte  is  tbe  eartb's  atmospbere,  wbicb  we  know 
to  be  continually  varying  in  transparency  ;  and  witbont  doubt 
tbose  spots  wbicb  bave  very  low  degrees  of  visibility  are  seen 
only  wben  tbe  eartb's  atmospbere  is  in  its  finest  states.  Tbere 
are,  bowcver,  features  in  tbe  curves  tbat  cannot  be  explained 
by  variations  in  tbe  transparency  of  tbe  eartb's  atmospbere, 
wbicb  must  affect  tbe  same  spots  in  tbe  same  way,  and  tbere- 
fore occasion  a  similarity  in  tbe  curves.  Tbese  features  are 
tbeie  described  in  détail. 

The  Britiah  Médical  Journal  of  Saturday  contains  an  élo- 
quent sketcb  of  tbe  life  of  Sir  James  Simpson,  and  publisbes 
as  a  supplément  an  admirable  engraving  of  Uie  well-known 
Scotcb  professer.  Tbe  Journal  also  fumisbes  tbe  foUowing 
inieresting  particulars  in  regard  to  tbe  brain  of  tbe  late 
baronet  : — Tbe  weigbt  of  Sir  James's  brain,  including  tbe 
cerebellum,  was  54  ounces.  Wbilst,  as  is  well  known,  tbe 
ratio  between  intellect  and  size  of  brain  is  by  no  means  cloee, 
y  et  tbere  can  be  no  doubt  tbat  it  is  very  important.  Most  of 
our  great  men  bave  bad  large  crania.  Tbe  maie  brain  ranges 
cbieây  between  46  and  53  ounces,  its  average  being  49^  (Quain 
and  Sbarpey.  Tbat  of  Cuvier  is  stated  to  bave  weigbed  64 
ounces,  and  tbat  of  tbe  late  Dr.  Abercrombie  63  ounces  ;  but  it 
is  possible  tbat  some  errer  may  bave  crept  in  tbrougb  tbe  use 
of  weigbts  of  differing  standards.  If  not,  Sir  James*s  brain, 
wbilst  mucb  above  tbe  average,  did  not  nearly  reacb  tbose  of 
tbe  celebrated  men  we  bave  mentioned  ;  but,  at  tbe  same  time, 
tbe  convolutions  were  remarkably  numerous.  "  Tbey  were,"  says 
a  correspondent,  "  twisting  and  twining  round  on  eacb  otber  as 
if  tbey  could'not  find  room  witbin  tbe  bead.  Tbe  '  island  of 
Beir  was  very  wonderful." 

A  Y£W  of  tbe  scientific  societics  are  trying  to  carry  ont  tbe 
plan,  Buggestcd  by  us  some  twelve  montbs  since,  of  unitiag  to 
erect  a  comnaon  building  wberein  to  bold  tbeîr  meetings  and 
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place  their  colleotions.  It  is  a  pity  it  shoald  hare  taken  80 
long  to  convinoe  the  aooieties  of  the  usofolness  of  our  soheme  ; 
bat  we  trust  that,  now  the  matter  has  been  taken  np,  as  it  iras 
at  the  meeting  of  the  StaUstioal  Society  the  other  daj,  some 
good  will  corne  of  it.  We  told  the  societiee,  who  expeoted  maoh 
at  the  handa  of  the  Ohancellor  of  the  Ezohequer,  that  thej 
woald  get  nothing;  and»  lo  I  onr  prédiction  is  folfilied. 

Mb.  a.  Ernst,  onr  correspendent  at  Caracas,  has  jost  for- 
warded  to  as  a  Report  of  the  Engineering  Collège  of  Venezaela, 
dated  March  23,  1870,  from  whîoh  we  learn  that  oar  corre- 
spondent presented  to  the  Collège  a  Talaable  set  of  meteoro- 
logical  records.  Thèse  are  comparative,  and  represent  two 
separate  observations  made  simaltaneoasly,  the  one  on  the 
heights  of  Caracas  and  the  other  at  the  level  of  the  sea.  The 
readings  of  the  barometers  (Negretti  &  Zambra's)  and  the  other 
instruments  are  given  in  détail  ;  and  from  thèse  it  resnlts  that  a 
correction  has  to  be  made  in  the  estimate  of  the  height  of  the 
cathedral  of  Caracas  above  the  sea,  M.  Ernst's  result  being 
920  mètres. 

The  nomber  of  the  American  Entomoîogist  for  April,  now 
receîved,  appears  with  an  expansion  of  its  title  ;  it  will  hence- 
forth  be  styled  the  American  Entomologiat  and  Botanist,  The 
condnctors  verj  jastl/  consider  that  Botanj  and  Entomology 
should  go  hand  in  h  and,  and  hence  they  hâve  opened  a  new 
department  in  their  colamns.  A  séries  of  entomo-botanical 
papers  has  been  commenced  in  this  namber,  and  will  be  found 
of  much  interest. 

The  revenue  retnms  for  1869  show  that  the  catch  of  pearls 
and  shell  for  the  past  year  on  the  Gulf  coast  of  the  territory 
granted  to  the  *'  Lower  California  Company  "  amounted  to  the 
large  sum  of  $78,000.  This,  of  course,  is  the  valuation  of  the 
pearls  given  by  the  divers  and  speculators,  and  is  conseqnently 
very  much  below  the  actual  value  of  the  catch.  A  pearl  is  sold 
frequently  for  $20,  which,  re-sold  at  Panama,  at  $200,  brings 
$1,000  in  Paris,  and  in  many  cases  much  greater  profits  hâve 
been  made  on  very  fine  gems.  Not  one-half  the  catch  is  ever 
reported  to  the  Grovemment,  and  the  yield  of  the  Qulf  for  1869 
may  be  safely  estimated  at  $300,000  in  gold. 

We  learn  from  an  American  oontemporary  that  the  New 
York  Historical  Society  proposes  to  establish  in  the  Central 
Park  a  Muséum  of  History,  Antiquities,  and  Art.  By  an  aot 
of  the  législature  of  the  state  of  New  York,  the  Central  Park 
commissioners  are  authorised  to  set  apart  and  appropriate  to 
the  Historical  Society  such  portion  of  the  grounds  lying  near 
the  fifbh  avenue,  between  eighty-first  and  eighty-fonrth  streets, 
as  may  be  reqoired  for  the  érection  of  suitable  buildings  for 
this  muséum.  The  plan  contemplâtes  the  removal  of  the  rich 
treasnres  of  the  society  from  the  building  in  the  second  avenue, 
which  has  long  been  too  small  for  their  proper  disposition  and 
display,  to  a  new  and  larger  building  in  the  Park,  where,  nnder 
proper  restrictions,  they  shall  be  readily  accessible  to  tbe  public. 
In  the  department  of  history,  the  collections  of  mannscripts, 
maps,  charts,  newspapers,  coins,  and  medals,  will  make  a  most 
conspicnous  and  interesting  feature.  In  the  department  of 
antiquities  the  Abbott  collection  of  Egyptian  memoriaU,  the 
Nineveh  scnlptures  presented  by  Mr.  James  Lenox,  and  the 
numerous  relies  of  the  aborigines  of  the  American  continent, 
will  attract  great  attention.  Thèse  valuable  curiosities  hâve 
long  remained  packed  in  the  society's  présent  buildings,  for 
want  of  space  to  open  them  for  exhibition. 

Pbopessob  Ttndaxl,  like  Professer  Huxley,  is  nothing  if  not 
éloquent,  but  his  oratory  is  of  a  bolder  type.  At  the  annual 
dinner  of  the  Institution  of  Civil  Engineers  on  the  4th,  he 
made  some  remarks  apropoe  of  an  allusion  to  his  visit  to  the 
Alps,  and  they  are  so  fnll  of  brilliancy  of  thought  and  noble 
feeling,  that  we  quote  them  in  full  : — '*  My  friend,  Mr.  Fowler," 
said  Professor  Tyndall,  "  has  referred  to  my  visit  to  the  Alps.  I 
hâve  Bometimes  gone  there,  and  hâve  found  the  atmosphère  in 
a  pecnliar  state  of  opalescence»  which  disgQî^ed  the  monntains. 


This  was  not  due  to  any  opaqae  body  scattered  in  the  atmo- 
sphère, but  entirely  to  the  brilliancy  of  the  atmosphère  itaelf, 
which  80  bewildered  the  eye,  that  yon  could  not  aee  the 
bodies  embraoed  by  it.  By  such  an  atmoaphere  do  I  now  find 
myself  Burronnded.  I  am  lost  in  the  golden  haze  generated 
within  me  by  the  eloqnenoe  which  I  hâve  heard  to-night.  I 
hâve  heard  the  admirable  speech  of  the  leamed  Solieitor- 
Gteneral.  I  hâve  heard  him  describe  the  House  of  Commons  ; 
and  after  hearing  that  description,  I  fear  I  shall  go  home  to 
my  modest  rooms  discontented  with  those  pursuits  that  h&ve 
given  me  pleasnre  hitherto,  and  with  a  hunger  and  thirst  to  be 
a  member  of  that  hoase  which  contains  and  illustrâtes  those 
high  qualities.  The  name  of  science,  sir,  oovers  an  area  of 
intellectnal  action  so  large  and  so  diverse  that  no  one  man  is 
compétent  to  answer  for  it  ;  and,  I  suppose,  the  reason  yon 
hâve  done  me  the  hononr  of  oonpling  my  name  with  this  toast 
is,  that  the  pursuits  of  the  engineer  interlace,  more  or  less, 
with  those  of  the  physioal  inquirer.  The  knowledge  of  nature 
and  the  progressive  mastery  over  the  powers  of  nature, 
imply  the  interaction  of  two  things,  namdy,  thonght  oon- 
oeived  and  thought  exeouted  ;  the  conceptions  of  the  brain  and 
the  realization  of  those  conceptions  by  the  hand.  The  history 
of  tbe  human  intellect  hardly  f umishes  a  more  striking  illustra- 
tion of  this  interaction  of  thonght  and  fact  than  that  furnished 
by  the  association  of  physics  and  engineering.  Take^-  for 
instance  the  case  of  steam.  Without  knowing  its  proper- 
ties,  the  thought  of  applying  steam  could  not  bave  ariaen; 
hence  the  first  step  was  physical  examination.  Bat  that 
examination  suggested  practice,  and  the  steam-engine  at 
length  saw  the  light;  thus  expérimental  physics  was  the 
seedling  from  which  the  steam-engine  sprang.  But  the  matter 
did  not  end  hère;  the  positions  of  debtor  and  creditor  wm 
Boon  reversed.  For  the  stnpendons  opérations  of  the  steam- 
engine  forced  men  of  thoughtful,  philosophie  minds  to  inquire 
into  the  origin  of  the  power  of  Bteam.  Quees  saoceeded  gaess  ; 
inspiration  suceeeded  inspiration.  The  ever-present  faets  of 
our  railways,  and  onr  power-looms,  and  onr  steam-ships,  gave 
the  mind  no  rest  antil  it  had  answered  the  question — how  an 
beat  and  Bteam,  its  instrnments,  related  to  meohanical  power  f 
Had  the  work  of  the  engineer  not  preceded  the  work  of  the 
natural  philosopher,  this  question  would  never  hâve  been  asked 
with  the  emphasis,  nor  pursaed  with  the  vigoar,  nor  answered 
with  the  Buocess  which  bave  attended  it.  It  was  the  intellectual 
activity  excited  by  the  work  which  the  civil  engineers  of  Eng- 
land  had  accomplished  that  gave  to  philosophy  the  theory  of 
the  conservation  of  energy,  indading  the  dynamical  theory  of 
beat.  Nor  is  the  play  of  action  and  reaction  between  thooght 
and  practice  likely  to  end  hère.  For  every  gentleman  in  this 
great  assembly,  whose  bent  or  vocation  has  led  him  to  reflect 
on  thèse  things,  well  knows  that  the  engineering  genias  of 
the  future  is  cortain  to  dérive  from  this  theory  strength  and 
guidance.  Thus  necessarily  has  thonght  originated  fact^  and 
faot  originated  thought.  In  the  development  of  science  thèse 
two  powers  are  ooeqnal  ;  eaoh  in  tum  oeasing  to  be  a  oonse- 
qnence  and  becoming  a  créative  cause.  The  Atlantic  cable 
also  had  its  small  beginnings  in  the  laboratoxy  of  the  physical 
inquirer.  Hère,  as  before,  expérimental  physics  led  the  way  to 
engineering  feats  of  astonnding  magnitude  and  skilL  Bat  hère, 
aJso,  the  positions  of  debtor  and  créditer  bave  been  reversed  ; 
for  the  work  of  the  engineer  has  caused  the  physical  inquirer  to 
parsae  his  investigations  with  a  thoroughness  and  vigoar,  and 
bas  given  to  those  investigations  a  scope  and  magnitade  which, 
without  the  practical  stimulus,  would  bave  been  impossiUe. 
The  conséquence  is,  that  the  practical  realization  of  sending 
electric  messages  along  the  bottom  of  the  Atlantic  bas  been  an 
immense  augmentation  of  onr  knowledge  regarding  electrioity 
itself.  Thus,  sir,  does  the  human  intell^ence  osoiUate  between 
Sound  theory  and  sound  practice,  gaining  by  eveiy  contact  with 
each  an  accession  of  strength.  Thèse  two  things  are  the  sool 
and  body  of  science  as  far  as  you  and  I  are  oonneoted  with  it 
Sever  sound  theory  from  sound  practice,  and  both  die  of 


Hlj  18, 1870.] 


SOIENTIFIO   OPINION. 


439 


atrophj.  The  one  becomes  a  gliost  and  the  other  becomes  a 
corpse.  Long,  sir,  maj  tbey  oontinne  nsited  in  a  liying  and 
organic  wbole.  Long  may  îhe  powers  of  tbeir  brains  and  tbe 
cnnning  of  tbeir  fingers  enable  tbe  engineers  of  Britain  to 
oppose  to  Nature  tbe  force  of  trained  intelligence,  and  to  cover 
tbe  world  witb  works  condocive,  not  only  to  tbe  bettering  of 
man'e  pbyBical  condition,  bat  to  tbe  élévation  and  purification 
of  bis  intellectnal  and  moral  estate." 

Thx  poet  lanreate  bas  signiGed  '  to  tbe  conncil  of  tbe  Astro- 
nomical  Society  bis  ^visb  to  accompany  any  expédition  tbat 
may  proceed  to  tbe  soutb  of  Spain,  to  observe  tbe  Solar  Eclipse 
of  December  22nd  next.  We  bope,  perbaps  we  may  expect, 
tbat  be  vill  "  improve  tbe  occasion,"  and  tbat  ''  tbe  Eclipse 
Idyll  "  will  be  one  of  tbe  fruits  of  tbe  expédition.  Tbere  are 
many  pbenomena  attendant  npon  a  total  cclipse  tbat  call  for 
description  beyond  tbe  powers  of  tbose  aocnstomed  to  tbe  dry 
cbroniding  of  facts. 

Bt  tbe  time  tbis  appears  in  type,  Mr.  W.  S.  Kent, 
FJft.M.S.,  will  bave  started  on  bis  proposeddredging  expédition 
in  tbe  Spanisb  waters. 

Fbotessok  J.  W.  Pltmptoh,  Professer  of  Natnral  Pbilosopby, 
of  tbe  Cooper  Union,  U.S.,  was  tbe  récipient  of  a  bandsome 
testimonial  of  a  silver  pitcber  and  cnp,  from  tbe  members  of  bis 
classes,  on  Monday  evening,  April  18th,  after  an  appropriate 
address  by  Mr.  J.  Pearson,  on  bebalf  of  tbe  classes,  to  vbicb 
tbe  Professer  responded  in  a  bappy  manner. 

The  non-appearance  of  competitors  for  tbe  Higbland  Sooiety's 
agrionltnral  diploma  at  tbe  late  annual  occasion,  wben  a  staff 
of  distingnisbed  examinera  in  tbe  science  and  practice  of  agri- 
cnltnre  assembled  for  tbe  détermination  of  competency,  pro- 
ficieney,  or  excellence  of  agrionltnral  stndents,  bas  been  foUowed 
by  more  disastrons  expérience  on  tbe  part  of  tbe  Boyal  Agri- 
onltnral Society  of  England,  wbose  examinera,  baving  assembled 
to  deal  witb  only  two  competitors,  were  constrained  to  disqnalify 
tbem  botb.  Wbat,  asks  tbe  AgricuUural  Gazette,  is  tbe  reason 
of  tbis  failnre  P  Are  tbere  no  agricnltnral  scbools  among  ns  P 
Are  tbere  no  agricnltnral  stndents  in  tbe  conntry  P  Are  none 
of  tbem  fit  for  an  examination  of  tbe  kind  proposed  P  Is  tbere 
no  advantage  derivable  from  snccess  before  tbe  examiners  P 
Are  tbe  conditions  of  tbe  examination  sncb  as  practically  to 
forbid  success  P  Tbese  questions  seem  to  ns  to  exbanst  tbe 
subject.  It  is  only  some  of  tbem  to  wbicb  we  çan  confidently 
give  answers.  Tbere  are  scbools  and  stndents  of  agriculture 
at  botb  ends  of  tbe  island;  and  we  look  for  answers  to  our 
questions  from  tbem.  Possibly  some  one,  wbetber  student  or 
professer,  Nortb  or  Soutb,  may  be  able  to  explain  tbe  mystery 
to  our  satisfaction. 

Db.  w.  Goxbos,  tbe  founder  of  tbe  Univeraal  Language 
Society,  bas  already  oompleted  tbe  grammar  of  bis  proposed 
language  for  facilitating  tbe  nomenclature  of  science  and  inter- 
courae  among  nations.  He  is  now  actively  engaged  witb  bis 
âictîonary. 

Mb.  Jomt  Hampden  is  making  an  effort  to  get  back  bis  £500. 
He  bas  sent  us  a  printed  document,  signed  by  two  savane  as 
yet  nnknown  to  famé— Messrs.  J.  B.  Gutteridge,  of  Brigbton, 
and  Alfred  Bull,  of  Swindon — in  wbicb  tbese  gentlemen  state 
tbat  tbey  bave  demonstrated  tbat  Mr.  Wallace's  démonstration 
of  tbe  oartb's  rotnndity  is  absurd.  Wben  sball  we  bear  tbe 
last  of  tbis  foolisbness  P 

Thb  Britisb  Muséum  was  open  to  tbe  public  up  to  eigbt  p.m. 
for  tbe  first  time  on  Monday  week.  Tbe  total  number  of  men, 
women,  and  cbildren  wbo  entered  tbe  Muséum  in  tbe  extra  boura 
being  six  and  eigbt  was  on  tbe  first  day  75. 

Thb  last  meeting  of  tbe  Newcastle-on-Tyne  Natural  History 
Society  was  next  made  spécial,  to  consider  tbe  position  of  tbe 
Aider  Mémorial  Fnnd.  Mr.  Brady  stated  tbat,  since  Marcb, 
1867,  about  £300  bad  been  snbscribed.     Originally  it  was  in- 


tended  to  raise  £600  to  carry  ont  the  mémorial  scbeme.  After 
some  discussion  it  was  agreed  to  make  efforts  to  raise  an  addi- 
tional  £100,  wbicb  was  considered  a  sufficient  sum  to  carry  ont 
tbe  objecte  proposed.  We  trust  our  readers,  wbo  are  familiar 
witb  Mr.  Alder*s  valuable  laboura,  will  lend  a  band  in  tbis  matter. 
Mr.  Aider  was  not  merely  a  naturalist  of  local  eminence,  but 
one  of  European  réputation. 

Last  Wednesday  moming  an  interesting  opération  was  per- 
at  tbe  Boyal  Albert  Hall  of  Arts  and  Sciences,  Kensington 
Gore.  It  will  be  remembered  tbat  tbe  roof  of  tbis  building  is 
of  unusnal  span  and  cbaracter,  and  tbat  it  bas  exdted  considér- 
able interest  in  tbe  engineering  profession.  It  is  of  wrougbt 
iron,  and  covera  an  elliptical  area  of  220  ft.  by  185  ft.,  witb  a 
rise  of  33  ft.  On  striking  tbe  wedges  between  tbe  crown  of  the 
roof  and  tbe  massive  scaffolding  wbicb  bad  bitherto  supported 
it,  tbe  resuit  proTcd  bigbly  satisfactory,  the  total  defiection  on 
tbis  immense  span  of  220  ft.  being  only  five-sixtcenths  of  an 
inch. 

The  Birmingham  Bose  Show  for  tbe  cnrrent  year  will  be 
held  in  tbe  Town  Hall  on  Thuraday  and  Friday,  July  7tb 
and  8th.  The  Brigbton  Bose  and  Fruit  Show  will  be  held 
on  Jnne  28tb. 

Last  week  the  Savilian  Professer  of  Astronomy  at  Oxford, 
Bev.  W.  Pritchard,  delivered  bis  inaugural  lecture  at  tbe  New 
Muséum,  iaking  as  bis  subject  "  Tbe  Modem  Astronomical 
Discoveries."  After  referriug  to  the  distinguisbed  ability  of  bis 
predecessor,  tbe  learned  professer  proceeded  to  show  tbe  neces- 
sity  tbere  was  for  every  one  to  bave  some  aoquaintance  witb 
tbis  science.  Tbe  several  discoveries  of  astronomera  within  the 
last  150  years  were  alluded  to,  more  especially  tbose  of  Bradley 
and  Herscbel.  Tbe  popular  idea  tbat  tbis  science  was  of  no 
practical  value  was  opposed,  numerous  examples  of  useful  in- 
ventions arising  from  seemingly  abstract  investigations  being 
instanced.  Tbe  lecture  was  attended  by  the  Yice-Cbancellor 
and  a  large  nnmber  of  ladies  and  gentlemen,  and  occnpied  fully 
one  bour. 

Mb.  j,  s.  Lawbie,  wriUng  to  the  Times,  gives  tbe  foUowing 
amusing  anecdote  in  connection  witb  tbe  opposition  received  by 
tbe  late  Sir  J.  Simpson  wben  introducing  the  use  of  cbloroform 
in  surgical  and  obstetric  opérations  :— "  Dr.  Simpson,  on  firat 
propounding  tbe  theory  of  tbe  application  of  cbloroform  to 
patients  requiring  surgical  aid,  was  stontly  opposed  by  certain 
Galvinistio  objectors,  wbo  held  tbat  to  check  tbe  sensation  of 
pain  in  connection  witb  '.visitations  of  Grod  '  was  to  contravene 
the  decrees  of  an  All-wise  Greator.  Wbat  was  bis  answer  P 
Tbat  tbe  Greator,  dnring  tbe  process  of  extracting  the  rib 
from  Adam,  must  necessarily  bave  adopted  a  somewhat  corre- 
sponding  artifice — '  for  did  not  Qoà  throw  Adam  into  a  deep 
sleep.'  Tbe  pietists  were  satisfied,  and  the  discoverer  trinmpbed 
over  ignoble  and  ignorant  préjudice." 

Tbe  Prince  of  Walee  presided  on  Thursday  at  Marlborougb 
House,  at  a  meeting  of  Her  Mi^esty's  Gommissioners  for  tbe 
Exhibition  of  1851,  bdd  for  the  purpose  of  reoeiving  the  Prési- 
dent and  Yiee-President  of  tbe  Gommission  appointed  by  tbe 
Emperor  of  the  Frenob  to  co-operate  in  carrying  ont  the 
International  Exhibition  of  1871.  Tbere  were  présent  at  the 
meeting — M.  Ozeme  (tbe  président)  and  M.  du  Sommerard  (tbe 
vice-président),  of  tbe  French  Gommission  ;  Earl  Granville,  Mr. 
Gladstone,  Sir  Gbarles  Lyell,  Sir  Boderick  Murchison,  Sir 
Francis  Qrant,  Sir  Francis  Sandfbrd,  Mr.  T.  Baring,  Mr.  E. 
Bowring,  Mr.  T.  Fairbaim,  Mr.  Gibson,  Dr.  Lyon  Playfair,  Mr. 
Thring,  Mr.  YignoUes,  and  Lientenant-Golonel  Scott  (secretary). 
Mr.  Gole  attended  tbe  meeting. 

Thb  Gommissioner  of  the  General  Land  Office  at  Washington 
bas  received  from  Bookingham  Gounty,  Ya.,  spécimens  of 
oiystallized  Iceland  spar.  Tbey  possess  nnusual  transparenoy. 
Tbis  minerai,  wben  quite  dear,  bas  a  higb  vaine,  on  account 
of  its  refracting  qualities,  wbicb  are  sncb  tbat  it  gives  a  double 
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image  of  anytbing  seea  throagh  it,  and  it  is  used  ia  the  oon- 
straotîon  of  polariziag  instraments.  Hitherto  it  has  alwaya 
been  imported  bj  Amerioan  optieianB.  The  extensiTe  ase  made 
of  it  in  sagar  refining  for  testing  hj  polaritj  the  strength  of 
saooharine  solntions,  and  in  the  Tarions  soientific  and  mannfae- 
tnring  procegees  in  whioh  the  NicoFfl  pria  m  is  emplojed,  need 
not  be  detailed.  The* Virginia  qnarry  is  said  to  afford  abon- 
dant yield  of  most  excellent  qnalitj. 

The  delegates  of  the  leamed  societies  of  France  held  their 
annnal  meeting  at  the  Sorbonoe  a  few  days  ago.  As  nsnal, 
the  assembly  was  divided  into  three  sections — science,  archsB- 
ology,  and  history.  There  were,  says  the  Paris  correspondent 
of  the  Lcincet,  bnt  few  médical  contributions.  M.  Simonin,  of 
Nancy,  recorded  the  resnlts  of  surgical  opérations  performed 
dnring  thirty-foar  years  at  the  hospital  of  the  town,  and  which 
showed  the  benefit  of  the  employment  of  ansesthetics  ;  M.  Ghas- 
sagny,  of  Lyons,  stated  the  necessary  means  for  faoilitating 
▼accinal  inocnlation,  the  gathering  of  vaccine,  and  its  proper 
préservation  in  tubes,  &o.,  the  means  consisting  in  the  use  of  a 
peculiar  instrument,  which,  when  once  dipped  into  the  lymph, 
may  be  employed  for  three  or  four  punctures  withont  any  fresh 
provision  of  vaccioe,  and  in  the  use  of  capillary  tubes  arranged 
in  séries  of  ten,  and  which  may  be  dosed  by  a  mixture  of  starch 
and  gum.  MM.  Feltz  and  Bitter,  of  Strasburg,  commnnioated 
the  résulte  of  several  expérimenta  connected  with  the  action  of 
the  varions  principles  of  bile  on  the  organiam,  and  serving  to 
elucidate  the  pathogeny  of  bœmorrhagio  jaundice.  Lastly, 
M.  Chervin  read  a  note  on  atuttering,  in  which  he  showed  the 
easy  cure  of  this  infirmity. 

P&0FE8S0&  Challis  has  been  elected  a  Fellow  of  Trinity 
Collège,  Cambridge.  This  is  the  first  élection  by  that  Collège 
nnder  the  Statute  enabling  them,  by  a  vote  of  the  Maater  and 
aixteen  Feilows  whose  names  atand  first  on  the  boarda,  to 
elect  as  Fellow  a  Professer  of  the  University.  Professer  Challis 
bas  laboured  long  in  the  cause  of  Science.  How  faithfully 
and  patiently  he  discharged  the  duties  of  Superin tendent  of  the 
Observatory  entrusted  to  him  for  many  years  by  the  University 
the  published  volnmes  of  hia  observations  amply  testify,  and 
Trinity  Collège  eould  not  hâve  bestowed  its  honoura  and 
emolumenta  upon  one  who  had  more  fairly  eamed  them. 

The  excavationa  that  are  being  made  in  Bath  for  the  con- 
struction of  the  new  Pump  Boom  Hôtel  hâve  brought  to  light 
aome  very  interesting  Boman  remains. 

The  names  of  candidates  for  the  several  spécial  examinationa 
at  Cambridge  in  moral,  natnral  and  applied  Bcience,  are  to  be 
aent  in  through  the  prselectora  of  their  oollegea  on  or  before 
Monday,  May  23. 

Ma.  T.  T.  CoopEB,  the  enterprising  traveller,  who  haa  been 
engaged  for  the  last  year  or  two,  first  from  China  and  then 
from  India,  in  exploring,  as  far  as  he  found  it  possible,  the 
Thibet  roate  between  Indfa  and  China,  haa  left  Bombay  for 
England,  where  the  Geographical  Society  ia  deairons,  with  hia 
aaaistanoe,  to  organise  another  expédition. 

Mb.  Busk  haa  written  to  the  Atheivœum  to  state  that  the 
friends  of  the  late  Captain  Brome,  whose  death  was  some  time 
aince  announced  in  thèse  pages,  bave  commenced  a  subscription 
for  the  benefit  of  the  late  Captain's  family.  The  case  is  one 
deserving  the  sympathy  of  ail  scientific  men,  and  especially  of 
palseontologists,  and  we  trust  that  a  goodiy  collection  wilî  be 
made.  Subscriptions  will  be  received  by  Mr.  Bask,  32,  Harley 
Street,  W.,  and  by  Mr.  W.  S.  Dallas,  Geological  Society, 
Somerset  House. 

The  lovera  of  new  and  curioas  plants,  says  the  Gardenei's* 
Chronieh,  may  be  glad  to  learn  that  they  will  find  jnat  now 
bloomiog  în  the  Yictoria  Norseriea,  Highgate,  aapecimenofthe 
beaotifal  blne-flowered  IHUandsia  Lindenia/nat  aa  well  aa  tbe 
noble  CoMioHema  Jaeobkmum,  of  whioh  a  fall  acoonnt,  with  a 
woodcnty  W80  gJven  in  car  roJatue  for  18^   at  pp.  264,  323. 


Both  thèse  plants  ara»  we  believa,  fiowering  for  the  flrat  time  ia 
England.  Tbe  choice  coUectionB  of  utove  and  greenhonae  plants, 
and  of  auocolent  planta,  afford  fnrther  induoementa  for  a  viait 
to  Mr.  WilUama'a  establishment,  while  at  thia  aeaaon  the  apeci- 
men  azaleaa  and  orchida  alone  anffice  to  farniah  a  rich  floral 
treat. 

We  are  given  to  nnderatand  that  the  late  Mra.  Appold  has 
left  to  the  Inatitntion  of  Civil  Engineera  a  legacy  of  £1,000, 
payable  at  the  aama  time  aa  the  legacy  for  a  aimilar  amoant 
from  her  hnaband,  the  late  Mr.  J.  G.  Appold,  F.B.8.,  Aaaoe. 
Inst.,  CE.  It  ia  underatood  that  both  bequeata  are  made  for 
the  gênerai  use  and  benefit  of  the  aociety,  withont  being  fettered 
with  oonditiona. 

The  uae  of  the  zircon  or  oxygen  lighta  on  the  pasaenger  car  of 
the  Broadway  Pnenmatic  Undergronnd  Bailway,  in  New  York, 
haa  been  discontinned,  and  common  gaa  aubstituted.  The  gaa 
ia  compressed  in  cylinders,  and  is  made  to  pass  through  a  soda- 
water  bottle  containing  benzine  ;  the  brillïancy  of  the  light  ia 
thoa  greatly  improved,  owing  to  the  carbon  which  the  gaa  takea 
np  in  paaaing  through  the  liquid. 

A  COLOSSAL  atatue  of  the  illnstriona  anatomiat  Morgagni  ia 

to  be  aolemnly  inaugnrated  at  Forli,  on  the  cantenary  of  hia 

death,  December  7th,  1871.  The  statue  haa  been  modelied  by 
the  aoulptor  Salvini. 

The  Chair  of  Physiology  in  the  University  of  Pragne,  vacant 
by  the  death  of  the  celebrated  Parkioje,  haa  been  fiUed  by  the 
appointment  of  Dr.  Hering,  of  Yienna.  It  was  offered  to  Pro- 
fessor  Helmholtz,  who,  however,  preferred  to  remain  at 
Heidelberg. 

The  Briti8h  MediccU  Journal  aayif  that  the  Scotch  lady 
médical  atndenta  are  attending  the  Natnral  History  ooone 
being  delivered  by  Dr.  AUeyne  Nicholson,  along  with  the  maie 
atndenta.  Thia  the  latter  nnanimonaly  agreed  to,  when  reqneeted 
by  Dr.  Nioholaon  to  give  their  opinion. 

Pbofessob  Lamé,  whose  death  waa  announced  in  our  report 
of  the  French  Academy  last  week,  was  a  very  celebrated  phy- 
sicist  and  mathematician,  and  was  born  in  1795,  educated  at 
the  Ecole  Polytechnique,  and  was  for  some  time  engineer  in  the 
Bassian  service.  On  bis  return  to  France  he  was  appoiated 
Professor  of  Physics  at  the  above-named  school,  and  remained 
in  that  capacity  nntil  the  year  1845,  when  he  waa  elected 
Examiner  of  the  achool.  In  the  year  1848  he  waa  appoiated 
Prof  essor  of  the  Faculty  of  Sciences  at  Paris.  Among  hia  very 
many  published  works  those  on  mathematics  and  on  the  elas- 
ticity  of  bodies  are  the  most  celebrated. 

The  Trustées  of  the  British  Masenm  bave  pnrchaaed  from 
the  executora  of  the  late  Mr.  Toulmin  Smith  the  beat  part  of 
his  large  collection  of  fossils,  induding  the  unique  séries  of  the 
ventricttlidiB  of  the  chalk,  gathered  together  and  described 
by  him. 

Db.  Matthews  Duncan  will,  it  is  rumoured,  aucoeed  to  tbe 
professorial  chair  in  the  University  of  Edinbnrgh,  vacant  by 
the  death  of  the  late  lamented  Sir  Jamea  Simpson. 


Working  of  Plaster  of  Paris. — When  two  to  font  per  cent,  of 
finelj  palyerized  althea  root  (marsh  mallow)  is  mûced  with  plaster  of 
Palis,  it  retards  the  hardening,  which  begîns  only  after  an  koar's 
time.  When  dry,  it  may  ho  filed,  ont,  or  tomed,  and  thas  beoome  of 
use  in  making  domino^stones,  dies,  brooohes,  snnff-boxes,  êto.  £if  ht 
per  cent,  retards  the  hardening  for  a  longer  time,  bat  inonaees  tbe 
tenacity  of  the  mass.  The  latter  may  be  roUed  ont  on  window  glaas 
into  thin  sheets,  which  uever  crack  in  drying,  may  be  eaaUj  detached 
from  the  glasa,  and  take  on  a  poUsh  readilj  bj  rabbing  them.  This 
material,  H  incorporated  with  mineval  or  other  painta,  and  pxoperly 
kneaded,  givea  very  fine  imitations  of  marble,  and  can  be  ooloored 
when  dry,  and  oan  be  made  wate^proof  by  poliahing  and  vamiahing. 
The  ohemist  and  ohemioal  mannf aotorer  will  find  it  an  excellent  hiting 
for  veaaels  of  eveiy  kmd. 


Iby  18,  1870.] 
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ADDITIONS  TO  THE  MENAGEBIE  OF  THE  ZOOLOGICAL  GABDENS,  BEGENTS  PABK. 

From  May  Ist  to  lith,  1870. 


If  une. 


1  Diamond  Snake  (Morelia  spilotoB) 

1  Long-necked  Chelodine  (Chelodina  longricollis) ... 
1  Black-necked  Stork  (XenorbynchuB  Aaatralis)  ... 

8  Variable  lizards  (Trapelna  ruderatus)    

6  Cuming^B  Octodons  (Ootodon  Cnmingi) 

1  Bennett'B  Wallaby  (HalmatnroB  Bennetti)    

1  Sooty  Monkey  (Ceroocebna  fnliginoBus)  S    

1  Anstralian  Tbicknee  (Œdicnomaa  graDarioB)    ... 

4  Scarlet  Ibises  (Ibis  rabra)    

2  Dîtto  

2  White-throated  8eed-eater8   (Oithagra  albogn- 

Iaxis)  

l  Pfcince  Alftced'B  Deer  (CePTua  Alfredi)  ^* 

1  Fat-tailed  Sbeep  (Ovis  aries)  (var,)  S    

1  Great  Eagle  Owl  (Babo  maximas) 

8  Sarns  CranoB  (Grns  antigone) 

50  Yonng  Salmon  (Salmo  Baktr)  

50  YonngSwiBB  Cbarr  (Salmo  umbla) 

50  Tonng  SwIbb  Lake  Trout  (Salmo  laoustris)    

100  Toting  Common  Tront  (Salmo  fario) 

10  Amencan  Trout  (Salmo  frontenalis)  

1  Oi^eenland  Seal  (Phooa  Greenlandica)  ^    

3  Bladder-xioeedSeal8(Cystopbox«.oriBtata)2^  1$ 

1  Tellow-footed  Bock  Kangaroo  (Petrogale  zan- 

tbopas)  9  

5  Chestnut-bt^eaKtod  Ftnches  (Donacola  caataneo- 

thorax)   

4  AuBtralxan  Qtiails  (Symscas  AnBtraliB)  l  ^  B  ^ 

3  Langbiiig  KingfiBherB  (Daoelo  gigantea) 

2  EmoB  (DromseaB   Noyœ-HoUairdâD)  

1  Stripe-thighed  Wallaby  Halmatnlras)  ^* 

2  Yeireanz'B  Gninea  Fowls   (Knmida  Yerreanzi) 

^  A  ?   

7  Pin-tailed  SazidOK>nBe(PterocleB  alchata)  2^5$ 
1  Siamese  Pbeasant  (Enplocamas  prœlataB)  ^    ... 

1  Canada  Crâne  (GraB  Canadensia)    

2  Bemier^s  Ibisoa  (IbÎB  Bemieri)    

1  Blaicflc-beaded  Connre  (Connms  nandaya)  

1  Vaiying  Connre  (ConnrnB  versicolor) 

2  VinaoeouB  Pigeons  (Colnmba  yinacea)    

1  Javan  Pea-Fowl  (Pavo  mations)  ^ 

1  Bed-throated  Francolin  (Francolinns  rubiooUis)  . 

2  Brown-headod  ParrotB(PœocepbalasfoBcicapilla8) 

8  Half-oollared  Doves  (Tnrtnr  semitorqnatns) 

2  Bronze-spotted  Pigeons  (Cbaloopelia  afra)    

6  Upland  Geese  (Cbloëphaga  magellanica)    

1  Bedwing  (Tnrdna  iliacns) 

1  Black-backod  Porphyrio  (Porphyrio  melanotns)  . 
8  Dwarf  ChamelioDB  (Cbamœlion  pnmilna)    

2  Garganey  Teal  (Qnerqnednla  oircia)  2  $  

1  Common  Teal  (Qnerqnednla  creoca)  ^  f 

4  Pnddy-headed  Geeae  (Chloèphaga  mbidioepa)  ... 

2  Cape  Hyrax  (Hyrax  capeneia) 

2  Tnberoulated  Lizarda  (Ignana  tnberonlata)    

2  Gracef ni  Gronnd  Dovea  (Geopelia  cuneata)   

1  Painted  Mnd  Tortoise  (Èmys  amata)    

1  Hezioan  Box  Tortoise  (Cinoatemon  maonlatnm). 

1  Tropical  Sqnirrel  (Scinms  destnane)  

1  Brown  Capnchin  Mookoy  (Cebns  apella)    

1  Crab-cating  Bcusoon  (Procyon  cancrivoms)    

]  Gniana  Partridge  (Ortyx  gnianensia) 

1  Tree  Boa  (CoraJlns  hortnlanna)  

1  Gxey  Ichnenmon  (HerpeBtcB  grisenB) 


Conntry. 


New  Sontb  Wales  . 
Biver  Yara,  Anstrl. 

Malacca    

Egypt   


West  Afrioa.... 

Australia 

South  America. 
Ditto 


West  Africa , 
East  Indiea  , 


Ditto. 
Ditto. 


Ditto 

British  Watera    ... 
Lakea  of  Switzerld. 

Ditto 

BriUabFrt^ahWaten 

North  Amerioa 

Rndaon^BBay 

Ditto 


>  Qneenslaad  ...   \ 

Ditto 

Ditto 

Ditto 

Ditto „ 


Eastem  Afrioa. 
North  Afrioa    . 

Siam 

North  America. 
Madagascar  .... 
Sonth  America. 

Ditto 

Amerioa    

Bnrmah    

Zanzibar  

Ditto 

Ditto 

Ditto 


Enrope 

Anstralia  .... 
Sonth  Africa. 

Enrope  

Ditto 


Sonth  Africa. . . . 
Barbadoos     .... 

Auatrulia  

Nicaragua 

Ditto 

Sonth  Amerioa. 

Ditto 

Ditto 

Ditto 

West  Indies .... 
India 


How  obtûndd. 


Pnrohased 
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«%  ▲  portion  of  the  shore  reached  ui  too  late  for  pnblicAtion  in  our  last.—  [Ed.  S.  O.] 


Existence  of  Tin  in  Califomia. — At  an  exhibition  of  the  agricnl- 
tnre,  and  mannfaoturing  and  minerai  resonrces  of  Califomia,  held  last 
year  at  San  Francisco,  sacka  of  ore,  bara  of  tin-plate,  of  the  heaviest 
qnality,  and  ntensils  of  every  sort,  for  domestic  use,  which  wero  manu- 
faotnred  from  Califomian  ore,  were  there  coUected.  Many  doubted 
and  ahook  their  heade  at  this  display  of  a  long-desxred  but  nnnsnal 
manifestation  of  riches  ;  but,  sinoe  then,  additional  information  and 
additional  speoimena  of  ore  hâve  been  forwarded  to  the  United  States 
General  Land  Office  at  Washington,  and  an  average  sample  of  the 


same  bas  been  submittcd  for  analysis  to  the  able  and  distingnished 
chemist  and  mineralogist  Dr.  F.  A.  Genth,  who  reports  that  it  cou- 
tains  18*37  per  cent,  of  tin.  The  black  minerai  in  the  ore  is  tourma- 
line (it  containa  boracio  acid),  and  the  brownish  red  is  the  oassitterite. 
It  is  a  highly-intereating  occurrence,  and  the  yield  of  tin  ia  almoat 
twioe  as  muoh  aa  the  nsnal  working  orea  of  the  tin-minea  of  Comwàl], 
England.  The  property  is  said  to  oonsist  of  50,000  acres  of  mining 
lands,  and  over  twenty  openings  bave  been  eifeoted,  from  ail  of  whioh 
the  ore  is  extraoted. — Journal  of  the  Franklin  Institute, 
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ON  OZONE  AND  ANTOZONB.     . 

BY  B.  H.  ALLNÀTT,  X.D. 

In  Two  Pabts. — Pabt  I. 

||HE  spécifie  forma  of  Ozone  and  Antozone  wbieh  I 
hâve  chosen  for  the  snbject-matter  of  onr  considéra- 
tion tbis  evening,  are  essentially  the  atmospherical 
prodnots  ;  and  it  may  aid  the  elacidation  of  a  very 
obecnre  and  difficalt  problem,  if,  at  tbe  ontact  of  onr  inqniry, 
we  take  a  brief  survey  of  the  constituents  of  the  atmosphère 
wbicb  snrronnds  onr  globe. 

We  lire,  you  know,  in  tbe  profandity  of  an  atmoepberic  océan 

of  some  30,  40,  or  60  miles  in  depth — ^it  may  be  more  ;  bnt 

'obsenrers  are  arrested  almost  at  the  very  threshold  of  their  in- 

qniries  by  the  impossibility  of  existing  beyond  a  certain  very 

moderate  altitude. 

A  few  ycars  ago,  you  may  remember,  that  Mr.  Glaisher,  Mr. 
Goxwell,  and  two  or  three  other  aspiring  physioists,  nearly 
lost  their  lives  by  trespassing  too  far  upon  the  boundary  of 
space.  A  few  miles  from  the  earth's  surface  the  raréfaction 
of  the  air  is  so  great  as  to  prodnce  death  in  a  few  minutes. 

The  chief  constituents  of  this  gaseous  atmospheric  envelope 
are  oxygen  and  nitrogen,  in  definite  quantities,  mechanically 
mixed— noe  chemically  blended.  The  least  divergence  from 
their  normal  proportions  appears  to  be  productive  of  a  more  or 
less  peatilential  médium,  which  engenders  disordered  action  in 
the  animal  economy.  The  great  aim  of  the  pathological  mete- 
orologist  is  to  bring  a  mass  of  facts  to  bear  npon  this  important 
subject  ;  and  to  elicit  from  the  darkness  that  sarroands  it,  the 
dynamics  of  atmospherical  combinations  ;  or,  in  other  words,  to 
test  the  elemental  aberrations,  and  deduce  from  them  a  rational 
theory  of  the  origin  of  dieease. 

At  the  présent  moment,  it  is  one  of  the  most  difficnlt  thîngs 
imaginable  to  attempt  to  détermine  what  modifications  shall 
oonstitute  a  healthy,  what  an  nnhealthy,  atmosphère.  Althongh 
pathologists  are  surrounded  by  tangible  facts  which  lie  on  the 
8uri»jr;  ^^  ^^^^^  moment  by  moment  at  every  period  of  their 
lives,  no  theoij  ^as  erer  yet  been  attempted  of  thèse  vital  dy- 
namics.  We  speak  of  the  spread  of  zymotic  disease  and  the 
propagation  of  morbific  poisons  by  aîr-power,  but,  in  reality,  we 
know  nothing  whatever  of  the  action  of  the  elemental  principle 
which  bas  been  educed  by  a  combination  that  utterly  escapes 
the  grasp  of  onr  reason,  and  baffles  the  power  of  onr  appré- 
hension. It  reminds  one  of  that  mystery  of  mysteries — flint  in 
ohalk  (a  subject  which  was  discussed  by  the  members  of  this 
Society  a  few  meetings  ago),  which  everybody  can  see,  but  the 
origin  of  which  no  one  can  comprehend.  The  object  of  the 
pathologist  shonld  be  to  form,  from  concurrent  events,  a  séries 
of  observations,  as  little  intermpted  as  the  nature  of  tbe  occu- 
pation will  permit,  that  may  exhibit  in  the  record  of  physical 
facts  some  data  whereon  to  found  a  rational  theory  of  the  in- 
fluence of  atmosphère  in  the  production  of  human  disease. 
And  this  bas  been,  for  the  last  five  or  six  years,  my  own  con- 
stant aim. 

The  question  is  frequently  asked,  What  is  ozone  P  Let  me 
answer  the  inquiry  by  a  brief  snmmary  of  facts. 

It  probably  gave  rise  to  feelings  of  considérable  surprise  in 
the  minds  of  most  people  when  they  leamed  for  the  first  time 
that  a  molécule  of  ordinary  atmospheric  oxygen,  which  they 
had  been  taught  to  regard  as  a  simple  elementary  substance, 
when  breathed,  and  thns  presented  to  the  surface  of  the  Inngs, 
became  split  np  into  two  oppositely  electric  atome,  and  entered 
the  circulation  as  ozone  and  antozone.  It  will  be  interesting 
to  follow  the  process  of  reasoning  which  led  to  this  indnctive 
conclusion. 

About  the  year  1838,  M.  Schônbein,  Professer  of  Obemîstry 
at  Bâle— whose  name  became  snbsequently  nniversally  known 
in  connection  with  the  discovcry  of  gun-cotton — in  making 
experiments  on  the  décomposition  of  water  by  the  voltaic  pile, 
was  struck  by  the  perfeot  analogy  which  existed  between  the 
pecaliar  smeii  that  is  evolved  when  ordinary  electricity  passes 


from  the  point  of  a  oondactor,  and  that  which  is  diseogaged 
when  water  is  decomposed  by  a  voltaic  cnrrent. 

AU  that  time  Schônbein  snpposed  the  odoroaa  principle  to 
be  a  simple  elementary  body,  and  he  characterized  it  by  tbe 
name  of  "  ozone.*'  The  ter  m  does  not  convey  any  definite 
idea  of  its  nature,  but  the  désignation  bas  now  become  familiar 
by  lengthened  usage,  and  bas  been  admitted,  without  cavil, 
into  the  nomenclature  of  science. 

From  certain  indications  which  had  been  pointed  ont, 
Schônbein  suspected  that  ozone  existed  natnrally  in  the  atmo- 
sphère. But  this  conjecture,  or  I  shonld  rather  say,  perhaps, 
the  decided  récognition  of  the  principle,  had  been  formed 
twelve  years  before,  in  or  about  1826,  by  Dr.  John  Davy, 
brother  of  Sir  Hamphry  Davy,  and  Yan  Mamm,  abont  the 
close  of  the  last  centnry,  npwards  of  seventy  years  ago  ;  the 
latter  of  whom  had  observed  that  oxygen,  resting  npon  plain 
water,  was  not  affected  by  electricity,  except  that  it  acqnired  a 
strong  smell,  that  seemed  evidently  to  be  identical  with  that 
produced  by  the  matter  of  electricity.  Dr.  John  Davy  had 
pointed  ont  not  only  the  minute  facts  attending  the  production 
of  atmospheric  ozone,  but,  in  bis  Lectures  on  Agricultural 
Chemistry^  snggested  the  précise  formula  of  the  chemical  tests» 
which  was  subseqnently  adopted  by  Schônbein. 

The  fact  of  this  novel  condition  of  oxygen,  when  first 
pnblicly  announced,  created  no  small  stir  in  the  scientific 
world,  and  it  was  predicted  that,  as  the  handmaid  of  science 
and  the  arts,  the  new  agent  wonld  oonfer  important  benefits  on 
mankind.  To  the  médical  man  and  the  pathologist  its  action 
was  deemed  of  paramount  importance,  for  it  was  found  that 
the  air  in  its  normal  condition  contained  one  ten-thonsandth 
part  of  ozone,  and  that  in  one  two-thousandth  part  it  occa« 
sioned  death  by  asphyxia. 

Ozone  is  produced  in  the  atmosphère  by  a  variety  of  causes» 
and,  according  to  M.  Scoutetten,  who  first  published  a  work  on 
the  subject,  it  is  not  a  mère  chemical  agent,  but  is  an  instru- 
ment in  the  hands  of  the  Oreator  of  the  universe  for  the  pro« 
dnction  of  the  g^andest  phenomena  of  natnre.  By  it,  he  say  s» 
can  be  explained  the  laws  of  atmospheric  electricity,  the  forma- 
tion of  aqueous  meteors,  the  periodical  and  dinmal  oscillationa 
of  the  barometer,  and  the  means  of  restoringto  the  atmosphère 
the  oxygen  coutaminated  by  respiration,  by  natural  oxidation^ 
and  by  combustion. 

The  fact  did  not  escape  our  anthor  that  ozone  is  invariably 
absent  from  close,  ill-ventilated  dwellings.  Slips  of  ozonoecopic 
paper  were  kept  in  the  wards  of  the  military  hospital  at  Meta 
^— of  which  he  was  chief  physician — ^several  days,  without 
affording  the  slightest  trace  of  discoloration,  whilst  the  testa 
exposed  to  the  full  influence  of  the  external  atmosphère  gave 
7°  to  10°  of  the  ozonometric  scale.  Other  expérimente,  prose» 
cuted  by  Dr.  Berigny,  at  Versailles,  were  attended  with  identical 
results.  Several  others,  made  in  this  conntry,  also  satisfieustorily 
prove  that,  beyond  the  qnantity  of  ozone  which  entera  a  dwell- 
ing-house  with  the  external  atmosphère,  no  further  manifesta- 
tion of  increase  occnrs.  And  it  cannot  be  wondered  at  when 
we  consider  that  ozone,  being  the  product  of  elementary  com- 
motion, sncb  as  that  produced  by  thnnderstorms,  oonflicting 
wind-cnrrents,  and  such-like  natural  phenomena,  can  never  be 
engendered  in  a  quiescent  or  stagnant  air.  M.  Scontetten 
winds  up  this  part  of  bis  report  by  stating  that  it  is  impossible, 
therefore,  to  avoid  the  conclusion  that  a  due  is  thus  given  to 
the  différent  effects  produced  npon  the  health  by  in-door  exer- 
cise and  out-door  exercise,  by  town  life  and  by  conntry  life,  by 
labour  in  the  crowded  workshop  and  labour  in  the  open  fieldâ. 
We  shall  see,  by-and-by,  that  this  estimate  of  facts  ia  oon- 
siderably  exaggerated. 

In  the  year  1851,  at  a  meeting  of  the  members  of  the  Boyal 
Institution  of  Great  Britain,  Professer  Faraday  gave  a  brief 
Bummary  of  the  then  existing  state  of  the  question  on  this 
interesting  subject.  He  reviewed  the  ancient  facts  which 
belong  to  it,  and  the  high  hopes  of  prog^ess  which  it  ofiers  for 
the  future.     He  stated  the  soarces  of  ozone  to  be — when  the 
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electric&l  bnisfa  passes  from  a  moist  wooden  point  into  tbe 
atmosphère,  and,  indeed,  in  almost  every  case  of  electrical  dis- 
cbarge  in  tbe  air  ;  or  wben  water  ie  electrolyzed,  as  in  tbe  case 
of  a  dilate  solntion  of  snlpburic  acid  or  snlpbate  of  zinc  ;  or 
wben  pbospborns  acts  at  common  températures  on  a  moist 
portion  of  tbe  atmosphère. 

Ozone,  wben  obtained  bj  tbese  tbree  essentially  difièrent 
processes,  is  identical  in  every  respect  ;  its  properties  are  as 
follows  : — 1.  It  is  a  gaseoas  bodj  of  a  very  penetrating  nan- 
seons  odoar  ;  wben  concentrated  tbe  odonr  approaobes  tbat  of 
cblorine  ;  wben  dilnted,  it  cannot  be  distingnisbed  from  wbat 
is  called  tbe  electric  smell.  2.  Common  atmospberic  air 
strongly  cbarged  witb  it  renders  respiration  difficnlt,  causes 
nnpleasant  sensations,  and  by  its  powerfnl  action  on  tbe  air- 
passages  prodnces  catarrbal  effects.  Sacb  air  speedily  kills 
small  animais  plnnged  in  it,  so  tbat  in  its  pnre  state  ozone  is 
bigbly  deleterions  to  tbe  animal  economy.  3.  It  is  insoluble 
in  water.  4.  Like  cblorine,  bromine,  and  tbe  metallic  perox- 
ides,  it  is  a  powerfnl  electromotive  substance.  5.  It  discbarges 
vegetable  colours  witb  a  cblorine-like  energy.  6.  It  couverts 
pbospborns  into  pbospboric  acid.  7.  At  common,  and  eren 
low,  températures,  it  acts  powerfoUy  upon  most  metallic  bodies, 
produoing  tbe  bigbest  degree  of  oxidation  of  wbicb  tbey  are 
capable.  8.  It  transforms  many  of  tbe  lower  oxides  into  peroz- 
ides.  9.  It  décomposes  rapidly  tbe  proto-salts  of  manganèse, 
tbe  solution  of  tbe  tribasio  acétate  of  lead,  and  rapidly  couverts 
tbe  proto-salts  of  iron  and  tin  into  persalts.  It  destroys  many 
bydrogenated  gascons  componnds  and  compounds  of  bydrogen. 
By  its  continued  action  iodide  of  potassium  becomes  converted 
into  iodate  of  potassa,  and  it  produces  ozidizing  effects  upon 
most  organic  compounds,  causing  a  variety  of  cbemical  changes  ; 
tbus  guaiacum  is  tumed  blue  by  it. 

From  tbe  above  wide  range  of  enumeration  (wbicb  I  bave 
considerably  curtailed  to  aToid  tedious  recapitulation)  it  would 
appear  tbat  ozone  is  a  most  ready  and  powerfnl  oxidizer,  and 
tbat  it  is  oxygen  in  an  allotropie  state — tbat  is,  witb  tbe  capa* 
bility  of  immédiate  and  ready  action  impressed  upon  it.  We 
also  leam  tbe  important  effects  wbicb  must  arise  from  tbe 
universal  and  never-ceasing  agency  of  tbis  all-pervading  ele- 
mental  principle. 

In  1859,  at  anotber  meeting  of  the  members  of  tbe  Royal 
Institution,  tbe  late  lamented  Prince  Consort  in  tbe  chair, 
Dr.  Faraday  again  adverted  to  the  snbject  of  ozone,  and  stated 
tbat  Scbônbein  bad  been  lately  led  to  tbe  belief  tbat  oxygen 
can  exist  in  a  third  state,  as  far  removed  by  its  properties  from 
ordinary  oxygen  in  tbe  one  direction  as  ozone  is  in  tbe  otber, 
and  therefore,  in  a  certain  sensé,  antagonistic  to  ozone.  Tbis 
substance  be  names  *'  Antozone,"  and  believes  tbat  it  also  enters 
into  combination,  retaining  for  a  time  its  spécial  properties. 
Hence  tbere  are  not  merely  ozone  and  antozone,  but  also  ozon- 
nide  and  antozonide  compounds.  Tbus  permanganic  acid, 
cbloric  acid,  peroxides  of  manganèse,  lead,  cobalt,  nickel,  bis- 
muth, and  silver  form  a  list  of  bodies  containing  more  or  less 
of  ozone  in  combination  ;  and  tbe  cbaracters  of  ozone,  and  of 
tbese  bodies,  because  of  tbe  ozone  in  tbem,  is,  tbat  tbey  are 
electro-negative  to  tbe  antozonides.  On  tbe  otber  band, 
oxywater  and  tbe  peroxides  of  potassium,  sodium,  barium, 
strontium,  and  calcium  form  a  list  of  substances  containing 
antozone. 

Tbese  bodies  are  électro-positive  to  tbe  former  ;  tbey  cannot 
evolve  cblorine  from  liydrocblorio  acid  or  tbe  cblorides,  and 
tbey  not  only  do  not  render  blue  tbe  white  precipitated  guaiacum; 
but  tbey  restore  tbat  wbicb  bas  been  rendered  Ihie  hy  ozone  io 
iis  white  m'  coloitrîeês  condition, 

Tbus,  according  to  tbe  testîmony  of  tbat  most  accurate 
obsenrer,  Faraday,  stood  tbe  question  in  1869,  but  in  1865  a 
paragrapb  went  the  round  of  tbe  Englisb  scientific  journals, 
uncontradicted,  announcing  in  précise  and  positive  terms  tbat 
Scbônbein  bad  succeeded  in  isolatin  g  antozone.  In  a  report  of 
mine  to  tbe  Tiines  in  September  of  tbat  year  I  restated  the 
fact  in  tbe  foUowing  terms  : 


'*  Scbônbein  bas  succeeded  in  isolating  antozone,  one  of  tbe 
bodies  of  wbicb  ordinary  oxygen  is  oomposed.  It  bas,  be  saye, 
a  density  less  tban  tbat  of  bydrogen,  and  is,  therefore,  tbe 
ligbtest  body  known.  It  liquéfies  at  a  pressure  of  150  atmo- 
sphères. Ozone  and  antozone  combine  witb  explosion  in  tbe 
dark  rays  of  tbe  spectrum,  and  ordinary  oxygen  is  reconstituted.'' 

Tbis  provoked  a  somewbat  unguarded  reply  from  Professer 
Boscoe  in  the  next  issue  of  tbe  Times,  in  wbicb  be  says  : — 

"  In  your  impression  of  yesterday  I  find  a  letter  from  Mr. 
B.  H.  Allnatt,  concerning  a  supposed  décomposition  of  oxygen 
said  to  bave  been  made  by  Scbônbein.  In  order  tbat  tbe 
public  may  not  be  misled  by  random  reports  of  scientific  facts, 
I  Write  to  say  tbat,  baving  been  présent  at  tbe  récent  meeting 
of  tbe  Swiss  scientific  men  at  Geneva,  I  spoke  to  Professor 
Scbônbein  respecting  tbis  reported  discovery.  '  He  was  mnch 
amused  by  tbe  inventive  powers  of  our  countrymen  in  concoct- 
ing  a  story  for  wbicb  tbere  is  not  tlvo  sUghtest  foundation,* 

"  It  beboves  Mr.  Allnatt  to  assure  bimself  of  tbe  accuracy  of 
bis  scientific  facts  before  be  gives  tbem  a  world-wide  circulation 
in  your  cohimns.         "  Your  obedient  servant, 

"  Henry  E.  Roscoe,  F.R.S." 

Bat  tbis  positive  asseveratlon  of  Professor  Roscoe  was  not 
without  its  antidote,  for  I  was  enabled  in  tbe  following  Marcb, 
1866,  to  publish  this  rejoindcr  in  tbe  Times  : — 

"  The  Ti-uth  àbout  Antozone, 

"  Will  yoti  favour  me  by  publisbing  the  following  extract 
from  an  important  communication  recently  received  from 
Professor  Scbônbein  P  It  will  set  at  rest  tbe  coutroversy  raised 
by  Bome  persons  in  tbis  country,  wbo  in  utter  contravention  of 
facts,  bave  denied  tbe  very  existence  of  antozone. 

"  M.  Scbônbein's  letter  was  addressed  to  Dr.  Fredk.  D*Alquen, 
a  gentleman  well  versed  in  German  literature,  wbo  baving  for- 
warded  to  Scbônbein  an  account  of  the  various  rumours  wbicb 
recently  appcared  in  tbis  country,  tbe  Professor  replied  as  follows  : — 

"  '  I  certainly  accept  two  antagonistic  modifications  of  oxygen, 
viz.,  ozone  and  antozone,  and  believe  also  to  bave  succeeded  in 
isolating  botb,  not  recently,  but  years  ago.  However,  wbat  I 
never  asserted,  and  could  not  assert,  is,  tbat  I  bave  obtained 
ozone  or  antozone  in  a  pure  state,  as  up  to  tbis  day  I  bave  not 
been  able  to  obtain  eitber  tbe  one  or  the  otber,  otberwise  tban 
witb  an  admixture  of  ordinary  oxygen. 

"  '  For  tbis  reason  it  was  not  possible  for  me  to  détermine 
their  pbysical  properties,  as  spécifie  gravity,  &c.  Bat,  as  it 
bas  been  stated  tbat  thèse,  and  otber  wonderfnl  properties,  bave 
been  discovered  by  me,  my  reported  déniai,  given  privately, 
on  being  questioned,  bad  only  référence  to  tbose  idle  and  un- 
founded  statements,  but  by  no  means  to  tbe  existence  of 
antozone  in  an  isolated  state,  of  wbicb  I  am  as  certain  as  of 
tbe  existence  of  ordinary  oxygen.'  " 

In  1861  Scbônbein  bad  written  to  Faraday  (and  tbe  letter 
appeai'ed  in  the  Philosophicàl  Magazine  of  tbat  year),  "I 
bave  been  working  bard,  thèse  many  months,  to  obtain  antozone  ; 
and  I  flatter  myself  I  bave  succeeded.*' 

My  original  communication,  therefore,  involved  no  great 
stretch  of  "  credality  "  to  crédit  Scbônbein  in  1865  witb  wbat 
be  avowed  be  bad  accomplisbed  in  1861. — Paper  Recul  hefore 
the  Eaeihoîirne  Naiural  Histoi^g  Society, 


ON    IRONCLAD     SHIPS. 

BY  E.  J.  R£ED,  £SQ.,  C.B. 

Chief  Con$truetor  of  thé  Navy, 

In  Two  Pabts. — Part  I. 

NLY    eighty-tbree  years  ago  tbe  first  iron  vesscl  of 
wbicb    we    bave   any   record — a  canal  boat — was 
built  ;  it  is  but  fifly  years  since  tbe  first  iron  ahijp, 
wbicb  was  also  a  eteaniship,  "^aa  constructed;  and 
but  tbirty  years  since  iron  sea-going  sbips  came  into  extensive 
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use.  Only  eixteen  years  ago  the  first  armoar-clad  vessels — 
floating  batteries — were  built  for  Bervice  dnring  the  Grimean 
war;  and  it  is  bat  tweWe  jears  ago  that  the  first  ironclad 
ship,  La  Gloire,  was  commenced.  Now,  eyerj  océan  is  tra- 
▼ersed  and  everj  important  port  visited  by  iron  ▼easels  ;  the 
largest  and  finest  merchant  ships  aâoat  are  built  of  iron  ;  a 
▼ery  large  proportion  of  our  mercantile  marine  is  constracted 
of  that  material  ;  and  the  three  great  naval  Powers — England, 
Prance»  and  America — ^possess  together  over  a  handred  and 
ûRj  ironclad  shipsof  ail  classes,  while  Enssia,  Prussia,  Anstria, 
Italy,  and  other  Powers  probably  hâve  altogethcr  as  many 
more. 

When  the  question  of  protecting  ships  against  shot  and 
shell  first  came  to  be  discnssed,  there  was  natnrally  great 
diversity  of  opinion  as  to  the  best  means  to  be  employed.  Ail 
classes  of  the  public — including  numerous  clergymen — put  for* 
ward  schemes  for  the  purpose,  many  of  which  were  extremely 
singular.  Iron  armour  was  mostly  in  favour,  but  the  methods 
proposed  for  its  application  were  very  varions.  "  Arched/' 
"angulated,"  "  corrogated,"  "  fluted,"  "  articulated,"  and 
"  hollowed  "  armour  plating,  faoed  and  backed  with  ail  kinds  of 
materials — such  as  wood,  steel,  sand,  hides,  india-rubber,  wool, 
cotton,  cocoa-nut  fibre,  cork,  spiral  springs,  &g.,  &c. — was 
stroogly  recommended  by  one  class  of  inventors.  Another 
clasB  preferred  some  other  protecting  materials — wood,  vulcan- 
ised  india-rubber,  cotton,  &c. — ^instead  of  iron,  and  put  forward 
schemes  for  using  them.  Others  devoted  attention  to,  what 
they  thonght,  improved  plans  of  fastening  armour  to  the  sides  ; 
and  one  inventer — a  Frenchman — went  so  far  as  to  propose  to 
protect  ships  by  movable  plates,  carried  along  on  rails,  and 
fixed  temporarily  where  the  attack  of  an  enemy  had  to  be 
resisted,  "  a  sharp  look-out  being  kept  on  the  enemy's  guns,  to 
discover  the  point  at  which  the  plates  would  be  reqnired. 

The  simple  plan  of  bolting  slabs  of  iron  to  the  sides  of  ships 
found  favour  with  professional  shipbuilders  from  the  first,  and 
bas  continued  in  use  ever  since.  The  question  to  which  they 
devoted  most  attention  was,  What  kind  of  ship  would  be  best 
adapted  to  carrying  armour  P  The  floating  batteries  first  built 
were  not  ship-shape  in  form  or  eqnipment,  and  were  specially 
intended  for  attacking  forts.  La  Gloire  was  the  first  armoured 
sea*going  ship.  She  was  comparatively  short  and  fuU,  her 
ports  were  not  high  above  water,  and  her  rig  was  very  light. 
Her  construction  was  undoubtedly  due  to  the  proposais  which 
the  Emperor  of  the  French  had  previously  made  to  couvert 
line-of-battle  ships  into  ironclad  block-ships  ;  and  she  proved 
moderately  efficient  in  her  sea-going  capabilities,  although  the 
whole  of  her  exposed  broadside  was  covered  with  armour. 

Our  first  ironclad,  the  War^^',  was  designed  on  entirely 
différent  principles.  She  was  made  extremely  long  and  fine  ; 
only  a  little  more  than  half  the  exposed  broadside  was  armoured, 
the  extremities  being  quite  unprotected  ;  her  ports  were  high 
ont  of  water  ;  and  her  rig  was  much  heavier  than  La  Gloire* s, 
80  that  she  was  capable  of  proceeding  nnder  sail  alone.  Her 
safety,  therefore,  depended  largely  upon  the  water-tight  sub- 
division of  the  hold  space  at  the  extremities  ;  and  on  this 
aoconnt  many  persons  preferred  La  Gloiré's  **  complète  "  pro- 
tection to  the  Wairior's  "  partial  "  protection.  In  fact,  after 
one  or  two  modifications  of  the  Warrior  plan,  our  designers 
actually  adopted  the  System  of  complète  protection  in  the  con- 
verted  ships  of  the  Oaledonia  class,  and  in  the  large  ships  of 
the  Minotaur  class.  In  the  latter,  iJl  the  other  main  features 
of  the  Wai-rioi'^8  design  were  retained,  and  the  strength  of  the 
armoured  side  was  made  about  equal  to  the  Warrior^s  ;  but  to 
do  this  a  length  of  400  feet,  and  a  burden  of  more  than 
6,600  tons  were  considered  necessary.  Thèse  were  the  last  of 
the  so-called  "  long  "  ironclads  built,  and  we  are  not  likely  to 
bnild  any  more  ;  if  we  had  kept  on  in  the  same  course  we 
should  by  this  time  hâve  been  building  ironclad  Great  Eastem^, 
costing  a  million  or  s  million  and  a  half  eaob,  to  carry  the 
thickness  of  arœonr  bowo  o£  our  récent  shjps  bear  on  their 
sides. 


The  contrast  between  thèse  early  vessels  and  our  récent  iron- 
clads, built  during  the  last  seven  years,  is  very  great.  *  The 
Wanior,  for  example,  carries  only  4i-in.  armour  on  a  burden  of 
6,100  tons,  while  the  Belleroplum  carries  6-in  armour  on  4,270 
tons.  The  Minotaw\  with  a  burden  of  more  than  6,600  tons, 
carries  5^-iD.  armour  ;  the  Hercules,  of  about  5,200  tons,  bas  9, 
8,  and  6-in.  plating,  in  addition  to  spécial  arrangements  of 
backing  at  the  water-line  belt.  Our  latest  vessels,  the  Thun^ 
derer  class  of  monitors,  compare  still  more  favourably  with  the 
Minotaur,  as  they  carry  12-in.  armour  on  a  burden  of  4,400 
tons,  and  are  impénétrable  by  the  heaviest  guns  afloat.  Thia 
snperiority  in  the  récent  ships  is  due  to  varions  changea,  that 
will  be  referred  to  almost  immediately  ;  and  the  incentive  to 
thèse  rapid  advanoes  in  thickness  of  armour  is  to  be  found  in 
the  increased  weight  and  power  of  naval  guns.  In  1859  the 
68-pounder  cast-iron  gnn,  weighing  4f  tons,  was  our  most 
powerful  weapon  :  at  présent  we  hâve  600-pounder  25-ton  gons, 
besides  18- ton,  12 -ton,  9-ton,  and  6|-ton  guns.  Thelightest  of 
thèse  is  more  powerfal  than  the  68-pounder,  and  could  pieroe 
the  Warrior's  side  at  500  yards,  while  the  old  gun  oonld  notât 
200  yards  ;  and  our  25-ton  gun  would  probably  pierce  most 
ironclads  at  a  range  of  two  miles.  Heavier  guns  are  talked  of» 
and  will  probably  be  made  soon;  30-ton  guns  are  actually 
ordered  ;  but  so  far  as  we  are  able  to  judge,  our  présent  guns 
are  superior  to  any  posseased  by  the  French  and  Americans, 
and  in  strength  of  armour  we  oertainly  hâve  a  long  lead.  In 
fact,  our  iron-clad  fleet  now  compares  very  £avourably  with  the 
fieets  of  other  nations. 

The  remarkable  progress  made  in  our  ironclad  construction 
duriog  the  last  seven  years  is  mainly  due  to  three  canaes  : — 
Changes  in  form  s  and  proportions;  altered  arrangements  of 
armour  ;  and  structural  changes.  Becent  ships  are  shorter  and 
fuUer  than  the  Warrior  and  MinotoMt,  but  they  are  quite  as 
fast,  or  faster,  notwithstanding.  Our  two  fastest  irondadsy  the 
Monarch  and  Hercvles,  are,  in  fact,  examples  of  the  short  type. 
This  question  of  speed  was  much  debated  at  first;  but»  if  expé- 
rience can  settle  it,  no  fnrther  debate  wiU  take  place.  The 
réduction  in  dimensions  in  récent  vessels  bas  alao  given  them 
wonderful  handiness  nnder  steam  as  compared  with  their  pre- 
decessors,  and  this  bas  been  still  fnrther  increased  by  adopttng 
the  balanced  or  differential  rudder.  For  example,  on  the  officiai 
trials,  the  Minotaur  took  7'  38"  to  traverse  a  circle  939  yards  in 
diameter  ;  while  the  Hercules  tnmed  oompletely  round  in  4'  and 
traversed  a  circle  only  562  yards  in  diameter. — Ledure  deUvered 
hefore  (he  Royal  Institution, 


NOTES  ON  THE  CULTIVATION  OF  THE  CHINESB 

PBIMBOSE. 

BT    J.    JAMES, 

Head  Qa/ràener,  Bedtees,  Isleworth^  W. 


HE  value  of  the  Ohinese  Primrose  for  conservatory 
décoration  during  the  winter  and  early  spring  months^ 
is  now  so  well  known  that  it  is  utterly  unnecessary 
to  say  a  single  word  in  its  favour  ;  therefor^  instead 
of  occupying  space  with  eulogizing  its  mérita,  we  will  pass 
on  at  once  to  the  considération  of  the  cultural  détails. 

Within  the  last  three  or  four  years  the  Ohinese  primrose 
has  undoubtedly  undergone  considérable  improvement  ;  and  in 
both  the  single  and  double  varieties  we  bave  severàl  distinct 
hues  of  colour.  I  shall  confine  my  remarks  exdusively  to  the 
single  varieties,  as  the  double-flowered  varieties  require  more 
skill  in  their  management  than  the  great  body  of  amateurs 
possess.  The  latter  are  undoubtedly  invaluable  for  fumishing  a 
supply  of  ont  flowers  during  the  winter,  but  they  lack  the 
showiness  of  those  varieties  with  single  flowers,  and  therefore, 
for  ordinary  décorative  purposes,  are  inferior  to  them.  A  strain 
of  primulas,  with  a  few  twisted  petals  in  the  centre  of  each 
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ilower,  has  started  into  existence  within  the  last  two  or  tHree 
years,  bat  tfaej  are  simply  an  abomination,  and  shonld  not  be 
toleratcd  anywhere.  The  only  point  tbat  bas  hitherto  been 
nrged  in  tbeir  favonr  is  tbeir  adaptability  for  bonquet  making, 
bnt  as  y  et  I  ba7e  failed  to  discoTer  the  advantages  tbey 
possess  over  those  witb  flowers  of  the  ordinary  type.  The 
FeiTi'leaved  varieties  are  interesting,  as  also  are  the  Aneinone» 
leaved,  bnt,  in  my  estimation,  those  witb  leaves  of  the  ordi- 
nary form  are  préférable.  The  Strvped  varieties  are  not,  in 
my  estimation,  snffîciently  distinct  in  character  to  be  worth 
growing  extensively,  if,  indeed,  tbey  are  worth  growing  at  ail. 
The  spots  and  stripes  are  not  bright  enongb,  and,  at  a  distance 
of  a  few  feet  from  the  eye,  tbey  are  indefinable,  and  give  the 
flowers  a  somewbat  dirty  appearance.  There  is  yet  another 
strain  of  primnlas  tbat  mnst  not  be  passed  over  without  a  word. 
I  allnde  to  the  wbite-flowered  varieties,  witb  brown  flower-stems 
and  leaf-stalks.  It  wonld  be  rasb,  perhaps,  to  condemn  this 
strain  as  worthless,  bnt  it  will  be  speaking  within  the  mark  to 
say  tbat  it  is  in  erery  way  inferior  to  the  wbite  varieties,  witb 
wbite  flower-stems  and  leaf-stalks.  The  only  sorts  grown  hère 
are  the  ordinary  wbite  and  crimson  single  varieties  ;  and  as 
it  is  necessary  to  ezpend  jnst  as  macb  time  and  labonr  on  the 
production  of  plants  witb  inferior  flowers  as  it  is  on  those  witb 
good  ones,  we  save  our  own  seed,  and  so  make  snre  of  what 
we  grow.  There  is,  however,  an  abondance  of  good  seed  in 
the  trade,  and  those  who  bave  not  a  good  strain  of  flowers 
from  which  to  save  seed,  will  do  well  to  begin  afresh  witb  seed 
obtained  from  a  respectable  honse.  Before  dismissing  this  part 
of  tbe  snbject,  it  will,  perhaps,  be  as  well  to  observe  tbat  high- 
bred,  perfectiy  finisbed  flowers  prodace  very  little  seed  indeed  ; 
and  to  sell  a  packet  of  seed  saved  from  them  for  a  shilling  is 
simply  impossible,  without  loss  to  the  vendor. 

To  insnre  a  oontinnons  display  of  primnlas  throngbont  the 
winter,  make  two  sowings  of  seed  ;  tbe  first  sowing  tbe  last 
week  in  May  or  tbe  first  week  in  Jane,  and  the  second  towards 
tbe  end  of  Angnst.  The  first  batch  of  plants  will  commence 
flowering  in  November,  and  the  second  early  in  Jannary, 
nnless  tbe  first  flower-bnds  are  nipped  ont,  and  in  tbat  case 
the  time  of  tbeir  ooming  into  flower  will  be  delayed  for  a 
month  or  six  weeks.  Sow  tbe  seed  in  five-inch  pots,  previously 
prepared  by  draining  them  efficiently,  and  tben  filling  them 
with  a  ligbt  rich  compost.  Make  the  surface  of  the  soil  perfectiy 
level,  to  prevent  the  possibility  of  any  portion  of  the 
seed  being  baried  too  deep.  Also  water  tbe  soil  moderately, 
préviens  to  sowing  the  seed,  to  prevent  tbe  neoessity  of  a  heavy 
application  of  water  after  the  s€^  is  sown.  The  seed  shonld  be 
covered  as  ligbtly  as  possible  witb  fine  sandy  soil,  and  the  pets 
tben  placed  in  a  pit  or  honse,  tbe  température  of  wbicb  is 
maintained  at  about  6(f.  It  is  also  important  to  sow  tbe  seed 
ratber  tbinly,  to  prevent  overcrowding  before  tbe  young  plants 
are  strong  enough  to  prick  off. 

Instead  of  potting  tbe  plants  off  separately  in  small  pots, 
wben  they  are  removed  from  the  seed-pot,  as  practised  by  some 
growers,  they  shoold  be  pricked  off  into  seed-pans,  as  it  saits 
ibem  much  better.  It  is  désirable  to  place  the  seed-pans  in 
the  température  advised  above,  until  tbeir  occupants  are  nicely 
cstablished  in  their  new  quarters.  This  takes  np  about  a  fort- 
nigbt,  and  at  tbe  end  of  that  time  remove  them  to  a  cold  frame, 
wbicb  will  be  tbe  most  snitable  quarter  for  tbe  plants  until  the 
autumn. 

Wben  strong  and  well  establîsbed,  pot  off  stngly  into  3  in. 
pots,  and  stand  them  npon  a  bed  of  coal*asbes  ia  a  cold  frame. 
After  tbe  pots  are  well  filled  witb  roots,  but  before  tbe  plants 
bave  become  potbonnd,  shifb  them  into  5  in.  pots,  and  as  soon 
as  they  are  well  establisbed  in  thèse,  sbift  agaiu — the  strongest 
plants  into  8  in.  pots,  and  the  others  into  pots  one  size  larger, 
and  that  will  be  the  last  sbift  they  will  require. 

The  most  snitable  compost  in  which  to  grow  thèse  plants  is 
one  prepared  by  well  incorporating  togetber  three  parts  turfy 
loam,  and  a  fourtb  part  consisting  of  eqnal  quantities  of 
decayed    oow-dong   and   leaf-mould.    To    this  add  a  libéral 


sprinkling  of  sand,  and  if  the  loam  is  déficient  in  fibre,  or  tbe 
leaf-mould  is  not  available,  a  small  proportion  of  cocoanut- 
fibre  refuse  may  be  added,  to  assist  in  keeping  the  mass  open. 
It  is  scarcely  necessary  to  say  that  tbe  pots  mnst  be  effectnally 
drained  to  prevent  tbe  soil  becoming  sour,  througb  tbe  inability 
of  tbe  water  to  escape  quickly. 

After  tbe  plants  bave  recovered  from  the  effects  of  tbeir 
removal  from  the  seed -pan  to  tbe  small  pots,  ventilate  freely 
botb  night  and  day  tbrougbout  the  season,  and  until  danger 
from  frost  may  be  apprehended,  and  tben  remove  them  to  a 
cool,  moderately  airy  honse.  The  plants  shonld  be  sbaded  from 
tbe  direct  rays  of  tbe  sun  daring  tbe  montbs  of  Jone,  July, 
and  Augnst.  A  mat  tbrown  over  the  glass  daring  the  middie 
of  tbe  day  wben  the  sun  is  sbining  brightly,  is  ail  that  is  neces- 
sary in  the  form  of  shade.  • 

Water  carefully  at  ail  seasons,  but  more  especially  during 
tbe  winter  montbs.  The  plants  mnst,  of  course,  bave  sufficient 
moistnre,  but  tbe  soil  mnst  not  be  maintained  in  a  constant  satu- 
ration. The  best  system  of  watering  is  to  give  snfficientto  moisten 
every  particle  of  soil  within  the  pot,  and  tben  give  no  more 
until  the  soil  has  beeome  somewbat  dry  again.  Avoid  tbe  use 
of  stimulants,  and  use  soft  water  only.  Libéral  supplies  of 
liquid  manure  are  advised  by  some  growers,  bnt  I  am  convinced 
that  tbe  s  abjects  under  considération  are  as  well,  if  not  cou* 
siderably  better,  without  manure  water. 

The  whole  stock  should  bave  a  température  of  alx)ut  45^  or 
50°  tbrougbout  tbe  winter,  as  tbe  plants  from  tbe  second 
sowing  will  grow  freely  dnring  that  season.  To  prodoce  large 
spécimens,  and  also  to  prolong  tbe  season  of  flowering  over  as 
lengtbened  a  period  as  possible,  nip  ont  tbe  first  flower-buds  of 
the  strongest  plants  of  the  second  batcb  immediately  tbey  are 
sufficiently  advanced. 

One  word  in  oonclusion.  Do  not  attempt  to  keep  plants  a 
second  season,  no  matter  ^ow  promising  they  may  appear. 
They  invariably  rot  off  just  above  the  soil  at  the  commence- 
ment of  the  following  season,  and  even  if  tbey  do  remain  in 
bealtb,  the  flowers  are  always  small  in  size  and  poor  in  colour, 
compared  witb  young  plants.  There  is  no  gain  wbatever,  as 
regards  size,  in  preserving  the  old  plants  after  tbey  bave  done 
flowering,  because  spécimens  can  be  grown  equally  as  large 
from  seed  sown  in  the  spring  of  the  same  year,  if  managed  as 
advised  in  the  foregoing  directions. — The  Floral  World^  May. 


FOG  SIGNALS. 


|N  some  places  there  is  a  curions  natural  provision  for 
fog-warning,  in  tbe  fact  tbat  the  spots  in  qaestion, 
generally  islands,  are  the  habitation  of  large  num- 
bers  of  sea-birds,  wbicb  make  a  noise  that  can  be 
beard  far  away.  The  South  Stack,  near  Holybead,  is  a  well- 
known  example  ;  and  in  thèse  places  the  birds  are  generally 
preserved  and  fostered  as  benefactors  to  mankind.  Bnt  sucb 
cases  are  rare,  and  artificial  expédients  bave  to  be  resorted  to. 
Bells  bave  been  tried — we  ail  know  tbe  story  of  tbe  Incbcape 
Bell,  and  bave  beard  of  tbe  Bell  Bock  on  the  Scotch  coast  ;  and 
every  yachtsman  has  passed  the  Bell  Baoy  at  the  entrance  of 
Soutbampton  Water — but  the  sound  of  both  bells  and  gongs 
bas  been  found  to  be  so  damped  by  fog  as  to  be  heard  only  a 
short  distance  away.  Gnns  are  troublesome,  and  not  always 
snitable;  and  there  has  been,  until  latcly,  moch  difficulty  in 
finding  anytbing  that  wonld  do.  A  short  time  ago,  liowever, 
an  invention'  by  an  American,  Mr.  Daboll,  was  bronght  to  tbe 
notice  of  the  Trinity  Honse  authorities  ;  and,  as  it  appeared 
promising,  it  was  tried  witb  so  good  a  resnlt  that  it  may  pro- 
bably  como  more  extensîvcly  into  use  as  a  fog-signal.  We  hâve 
been  allowed,  by  tbe  courtesy  of  tbe  authorities,  an  inspection 
of  the  apparatus,  and  will  endeavour  to  explain  its  construction 
and  action  to  our  readers.  It  is  a  very  powerful  bom  or  trum- 
pet,  blown  by  bîgbly-compressed  air,  the  sound  being  produoed 
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howeTer,  not  on  the  principleof  either  of  thèse  instruments,  as 
ordinarily  used  in  military  bands,  but  on  that  of  the  clarionet 
or  the  brilliant  trnmpet-pipes  of  an  organ.  The  soond  of  a 
clarionet  is  dne  to  the  vibration  of  what  is  called  a  reed — i,e, 
a  thin  tongne  of  elastio  material,  vhich  is  placed  so  as  to  cover 
a  long  opening  or  slit  leading  înto  the  pipe  of  the  instrument. 
The  reed  is  fixed  at  one  end,  the  part  over  the  opening  being 
left  free  to  vibrate.  When  the  player  covers  the  reed  with  his 
month  and  attempts  to  blow  into  the  tube,  the  reed,  by  its 
âexibilitj  and  elasticity,  altemately  closes  the  opening  and 
leares  it  again,  allowing  a  jet  of  air  to  enter  the  tube  every 
time  the  opening  is  free.  By  this  action  the  reed  is  set  into 
quick  vibration  ;  and  the  pnfifs  of  entering  air,  following  each 
oiher  in  regular  succession  and  with  great  rapidity,  give  rise, 
on  well-known  acoustical  principles,  to  a  musical  tone.  This 
tone  is  further  modified  in  qnality  by  réverbération  in  the  tube 
of  the  instrument,  and  is  greatly  strengthened  by  the  bell-shape 
given  to  its  extremity.  The  pipes  of  what  are  called  the  reed' 
stops  of  an  organ  are  on  the  same  principle  as  the  clarionet  ; 
but  the  vibra tiug  reed  is  in  this  case  a  thin  plate  of  brass, 
vary ing  in  size  according  to  the  pitch  of  the  note  ;  but,  for  the 
middle  tones,  an  inch  or  two  long,  a  quarter  to  half  an  inch  wide, 
and  the  substance  of  a  thin  card.  The  mouth  of  the  player  is 
represented  by  a  box,  indosing  the  whole  of  the  reed  apparatus, 
and  the  pipe  is  generally  of  métal,  conical  in  shape,  or  with  a 
bell-month  some  inches  in  diameter.  The  fog-hom  is  essentially 
of  the  same  construction  as  the  reed-pipe  of  an  organ,  but  wiûi 
ail  its  parts  magnified  to  colossal  dimensions.  The  reed,  instead 
of  being  a  thin  leaf  of  brass,  is  a  thick  plate  of  hard  steel,  five 
inches  long,  two  inches  wide,  and  a  quarter  of  an  inch  thiok  at 
the  root,  tapering  down  to  an  eighth  of  an  inch  at  the  loose 
end.  The  tube  is  of  brass,  eight  or  ten  feet  long,  gradually 
expanding  in  diameter  till  it  finishes  in  a  bell-month  two  feet 
across.  The  pipe  is  placed  vertically,  its  upper  part  projecting 
through  the  roof  of  the  building,  and  being  bent  into  an  elbow, 
so  as  to  make  the  bell  part  horizontal,  delivering  its  sound 
straight  ont  to  sea.  The  compressed  air  for  sounding  the  horn 
is  Bupplied  from  a  réservoir,  into  which  it  is  foroed  by  pumps 
worked  with  mechanibal  power.  In  the  expérimental  apparatus 
a  hot-air  engine,  of  American  contrivance,  is  used  for  the  pur- 
pose;  but  a  small  steam -engine  would  probably  be  a  more 
simple  and  tmstworthy  machine.  A  duplicate  engine  is  re* 
quired  in  case  of  any  part  getting  ont  of  order.  The  pressure 
of  air  required  to  sound  the  pipe  is  on  the  same  magnified 
scale  as  the  pipe  itself  ;  in  an  organ  it  amonnts  only  to  an 
ounce  or  two  on  every  square  inch  ;  for  a  fog-horn  it  is  from 
five  to  ten  pounds,  and  the  quantity  of  air  required  at  this 
pressure  is  very  large.  It  is  difficnlt  to  believe  thnt  any  force 
of  mère  air  would  be  sufficient  to  set  in  vibration  the  huge 
blade  of  steel,  as  strong  and  as  stiff  as  a  large  carpenter's  chisel, 
forming  the  reed,  but  there  is  no  doubt  of  the  fact. — Comliill 
Magazine, 


ATMOSPHERIC    ELECTRICITY    AND    REGENT 
PHBNOMENA  OF  REFRACTION. 

BY  SA.HUEL  BABBEB. 

HATEYER  connection  may  exist  between  earthquakes 
and  electrical  disturbance  of  the  utmosphere-^a  con- 
nection remarkably  substantiated  during  the  past 
year — there  seems  little  reason  to  doubt  that  there 
existe  between  the  electric  waves  or  corrents  and  the  condition 
of  atmospheric  vaponr  a  close  relation.  The  more  we  examine 
the  varions  changes  of  cloud  and  mist,  tlieir  multiform  shapes 
and  ever-varying  tints,  their  changes  in  density,  altitude,  and 
attractive  or  répulsive  ]po^er,  the  more  are  we  convinced  that 
a  force  oî  incalculabie  povrer  and  undefined  exlent,  more  subtle 
and  scarceJy  îess  patent  th^n  that  of  gravitation»  î^  ^^  constant 
opération  npon  them. 


Tho  opération  to  whioh  I  allude,  that  of  electricity,  both 
atmospheric  and  terrestrial,  seems  rather  to  hâve  been  stndied 
in  its  exoeptional  manifestations,  than  as  a  force  subjebt  to  law, 
and  of  vast  and  constant,  though  unobtrusive,  influence.  The 
difficulty  of  rendering  this  science  deductive,  in  its  relation  to 
meteorology,  is  apparent  ;  the  collection  of  data  and  the  pro- 
gress  of  expérimental  research  form  our  présent  basis. 

Till  something  more  is  known,  however,  and  known  more 
definitely,  as  to  the  nature  of  doud  and  fog  constitnents,  we 
can  scarcely  expect  much  progress  in  this  department;  and  I 
would  commend  the  subject  to  acronauts  and  microsoopists. 
Mr.  Proctor,  in  an  interesting  paper  on  the  subject  of  rain,^ 
quotes  De  Saussure,  Kamptz,  &c.,  against  Sir  J.  Herschel  and 
Tyndall,  appearing  to  incline  to  the  views  of  the  latter  writers. 
He  does  not,  however,  allude  to  electrical  action  in  enomerattng 
the  caases  of  rain.  Yet  it  seems  to  me  there  is  no  reason  to 
believe  that  the  aggregation  or  dissociation  of  douds  and  the 
condensation  of  their  partides  is  greatly  due  to  the  influence  of 
this  force.  That  the  movements  of  doud  and  mist  are  accom- 
panied  by  strong  electrical  action  bas  been  shown  by  the  expe- 
riments  of  Mr.  Crosse,  of  Bromfield,  and  Mr.  Ronalds  '?  and  it 
is  but  reasonable  to  think  that  this  action  may  bave  great 
influence  on  continuons  vaponr,  though  unacoompanied  by  a 
disruptive  discharge,  or  any  luminous  appearance.  My  obser- 
vations induce  me  to  think  that  electricity  is  also  indirectly 
the  cause  of  those  peouliarities  of  refraction  which  dépend  upon 
the  molecular  condition  of  the  vaponr  médias  throngh  which 
the  light  passes,  viz. — Halos,  Parhelia,  Paraselense,  Ac  ;  and 
I  may  hère  remark  that  thèse  phenomena  appear  to  bave  been 
unusnally  abundant  during  the  past  year,  which  bas  also 
afforded  such  exoeptional  displays  of  aurora»  ^c. 

On  the  21st  September,  a  halo,  of  large  diameter,  say  60^, 
corresponded  in  position  with  the  drrhus  donds  which  formed 
the  refracting  médium.  This  halo  followed  the  irregnlarities  of 
the  doud  to  a  considérable  extent.  Its  disappearance  was 
almost  instantaneous,  being  oaused  apparenUy  by  the  approach 
of  a  large  mass  of  cumulus  in  the  lower  région  of  tLe  sky. 
Almost  as  soon  as  the  latter  touched  the  lower  part  of  the 
cirde,  the  halo  vanished.  The  irregnlarities  in  the  drde  of 
light  at  one  time  took  the  form  of  a  séries  of  separate  arcs, 
whioh  bent  inwards,  and  appeared  to  be  composed  of  half-dia- 
solved  cirrhuB.  Thèse  irregnlarities  of  form  were  also  very 
conspicuons  in  a  remarkable  halo,  which  was  seen  on  Friday 
evening,  December  19th.  This  assumed  a  spheroidal  form,  and 
was  intersected  by  streaks  of  cirrhus,  which  changed  their  form 
rapidly,  and  showed  a  prismatio  refraction  like  that  of  the  halo 
itsdf.  The  vanishing  of  the  first-mentioned  halo  was  perhaps 
caused  by  an  altération  in  the  constitution  of  its  crystals  or 
vesicles,  resnlting  from  the  electric  action  of  the  cloud  bélow. 

The  next  appearance  I  bave  to  describe  was  of  a  singnlarly 
beautiful  form  and  perfect  définition.  It  appeared  imbedded 
in  a  mass  of  homogeneous  vaponr,  and  consisted  of  two  distinct 
rings,  the  inner  one  of  a  deep  cobalt  blue.  This  ring  was  dis- 
tant from  the  moon's  dise  abont  three  diameters.  Its  outline 
was  clearly  defined,  especially  towards  the  inner  part  of  the 
circle,  and  the  colour  was  exqnisite  in  tone.  Farther  from  the 
moon,  by  about  two  apparent  diameters,  there  was  another 
ring,  lesB  defined  and  wider  than  the  first,  and  of  a  beantiful 
crimson  colour.  Altogether  this  was  the  most  beantiful  ap- 
pearance of  the  kind  that  I  ever  witnessed.  It  ooenrred  abont 
11^  F.M.  on  the  evening  following  that  on  which  the  first- 
described  halo  appeared.  AU  three  were  followed  by  drenching 
rain,  lasting  about  a  week  in  the  first  oase.  A  gale  came 
shortly  afler  the  second  (December  19th).  The  cirrhus  clonds, 
which  almost  filled  the  sky,  resembled  in  form  an  appearance 
of  aurora  on  this  occasion,  and  had  a  peculiar  motion,  vanish- 
ing and  reappearing  in  fresh  forms,  though  there  was  no  wind 
at  the  time. — Quaiierly  Journal  of  Science, 
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M.    ROMAIM    TALBOT'S    NEW    PHOTOGRAPHIC    ENLABGING    APPARATUS.» 


TALBOT'S    APLANÀTIC    APPARATUS    FOR 
FHOTOQBAPHIC  ENLABGEUEN17S. 


■H£  abore  represents  the  cbief  portiona  of  tLe  ftppa* 
ratQB  introdaced  receutly  b;  U.  Bomaîn  Talbot, 
and  thay  acareely  need  liûtber  deaeriptîon.  It  nill 
be  observed  that  tbe  lamp  for  buniiiig  apirits  of 
wine,  throngh  tlie  Bame  of  wbich  the  oi^gen  m  sent  b^  the 
tabe  K  OD  to  the  pièce  of  magneaia,  &c.,  C,  différa  little  from 
an  ordinaiy  spirit-lamp,  aaâ  maoli  from  those  generally  naed 
in  Eugland  for  thîa  parposa.  The  oi7geD  ia  prodoced  in  the 
metallic  retort  G,  vhioh  ia  heated  by  Ute  apirit-Ump  F,  uid  ia 
recdved  into  tbe  metallio  Taserroir  E  J  D.  The  «eight  of  tbe 
npper  veasel  J  îa  aaid  to  give  sofficient  presaore  to  the  gaa. 
llie  aâvaatogea  claimed  for  thia  gaaometer  over  Uie  gas-baga 
are,  that  it  ia  aJwaya  readj  ;  it  doea  not  reqnire  Hta  nae  uid 
trouble  of  preaanre-boards  ;  it  caunot  well  get  ont  of  order,  aod 
if  it  doea  anj  tinman  can  repair  it — adrantagea  to  ba  ^pre- 
ciatfld  hy  tbose  nho  live  at  a  distance  from — I  waa  going  to 
aay,  ail  bat  tinmen — bnt  from  akilled  workmen.  Another 
adranttge  of  tbe  gaaometer  ia,  that  the  light  îs  more  fiied  thau 
with  gaa-boge.  X  bave  m;  donbta  whether  aaffioieiit  preaaare 
can  be  obtained  bj  this  meanH  ;  bat  I  am  aaaoïed  tbere  ia  no 
fear  of  this.  The  lamp  îa  eonatmcted  ao  that  it  can  be  nasd 
with  eommongasînateadof  «piritaof  wine,  if  reqoired. — JBritiéh 
Journal  of  Thotograpliy. 


'  Block  coartHnu'r  l(i 


DT  ot  Sriliili  Jnrtat  •jf  PMofrafkf, 


REVIEWS   OF   BOOKS, 

Prelimvnary  FifIdBeport  oflht  United  Slattt'  Oeologicdl  Surre>i 
of  Colùrada  aad  New  Mexico.  By  F.  V.  Hatdek,  Ûnîted 
Stat«e  Geologiat. 

IN  car  former  notice  of  thîa  work  we  promiaed  on  a  fntnre 
occasion  to  deal  with  it  at  more  length.     We  now  redeem 
onr  pledge  ; — 

TheCotoradoiBanintereatingcoTintTyto  the  geologiat  from  its 
oontainiog  a  great  variety  of  formations,  and  this  report  deocribes 
onlykiimited  portion,  altbonghof  conaiderable  estent,  eumiaed 
bytheaarrey  nnder  the  directionof  Mr.  Hayden  dnrîngthe  pre- 
cedingyear(1869).  The  roche  oomprlaeîgneoaaandmetamorphie, 
inolndiug  the  Lanrenti an  gneiss,  encceeded  b;  Silnri&n,  Carbon- 
iferouB,  Permion  [?),  Triuisic,  Jarasaio,  Gretaceoaa,  and  lower, 
middle,  and  npper  Tertiary  atrata;  coal,  ealt  springs,  copper, 
iron,  gotd,  and  silver  occnr,  the  tno  latter  matais  being  conËned 
to  the  granité  and  gneissio  rocks,  poaeibly  of  the  âge  of  the 
Lanrentian  séries  of  Canada.  The  lodee  are  wonderfnlly  paral- 
lel,  tbe  greater  portion  haring  a  north-eaat  and  aoatli-west 
atrike,  ccincidlng  with  one  set  of  clearage  planes.  The  coal- 
bede  of  the  west  are  eilher  lower  or  middle  Tertiary  ;  the  aaao- 
cisted  plant  remaint,  being  in  some  cases  identioal  with 
the  miocène  species  or  gênera  of  Enrope — Platanos,  Qoercos, 
Popalna,  Magnolia,  Sabal  ;  and  the  sait  apringa  are  considered 
to  belong  to  the  triaasic  sandstones  with  gypeam.  Ur.  Hayden 
coniiders  there  are  transition  or  passage  beda,  repreeentcd  by 
clays  and  aandatonea,  between  the  well-defined  oretaceoos  anl 
tertiary  Btrata,  for  there  is  no  proof  in  the  western  coantry  of 
any  nnconformity  between  tbem.  The  wonderfnl  fertility  of 
the  soil  of  a  consîdenble  portion  of  the  weatera  territorici  ïa 
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attributed  to  the  yellow  maris  nf  tbe  "  Blaff  formation," — 
a  deposit  considered  to  be  of  freshwater  origin,  and  rerj 
récent. 

The  amount  of  water  at  différent  seasons  in  the  Flatte  river 
and  otber  western  streams  is  inflaenced  by  the  geological 
nature  of  the  country  throagh  which  they  flow  ;  receiving  tbeir 
chief  supplies  from  the  upland  sonrces,  and  but  little  or  noue 
from  the  lower  arid  plains,  which  even  absorb  the  water — the 
Bocky  Monntain  régions,  in  the  antumn,  présent  what  are 
called  dry  creeks,  with  beds  which,  when  fnll  in  spring  time, 
form  large  rivers. 

Two  sections  of  the  report  are  devoted  to  an  account  of  Uie 
mines  and  minerais  and  agriculture  of  Colorado,  by  Messrs. 
Frazer  and  Thomas. 

Reporta  on  Observations  of  the  Total  Eclipse  of  Hve  Sun,  August 
7,  1869.  Condacted  under  the  direction  of  Gohmodore 
B.  F.  Sands,  n.S.I9.  Washington  :  Govemment  Printing 
Office. 

Photographs  of  the  Total  Eclipse  of  the  Sun,  Angitst  7, 1869, 
Surgeon- G^nerars  Office,  Army  Médical  Muséum,  Washing- 
ton, D.O. 

TO  the  mère  outsider  a  work  like  that  before  us  may  not 
seem  of  very  much  vaine  or  importance,  but  to  the  astro- 
nomer  it  is  the  record  of  a  séries  of  observations  which,  for 
elaborateness  of  détail,  number,  and  scientific  précision,  are  nn- 
paralleled  in  the  annals  of  sdeneew  In  this  (to  the  astronomer) 
most  precious  quarto,  we  hâve  a  set  of  teo  reports,  made  out  by 
the  leading  astronomical  and  photographie  workers  of  the 
United  States,  and  given  with  a  regard  for  minutÎEB  which 
atamps  them  with  a  worth  far  above  that  of  most  observations 
of  solar  éclipses.  Indeed,  the  work  is  of  such  a  charaoter  that 
it  must,  until  several  subséquent  observations  lead  to  the  pub- 
lication of  other  works  of  the  kind,  be  the  standard  authority 
on  the  phenomena  of  solar  éclipses.  Some  of  the  reports  in 
this  volume  are  from  private  sources,  but  they  are  nevertheless 
most  useful  additions  to  our  knowledge. 

The  Beport  is  generally  that  of  the  American  Naval  Observa- 
tory,  and  is  under  the  editorship  of  Commodore  Sands,  and  the 
varions  scientific  men  who  accompanied  him  to  Des  Moines, 
lowa,  where  the  temporary  observatories  and  photographie  labo- 
ratories  were  erected,  and  the  fine  equatorial  télescope  of  the 
Naval  Academy  was  lent  for  the  occasion  by  Yice- Admirai 
Porter.  Professor  Newcomb  undertook  the  observations  of  the 
corona  and  the  search  for  intra-mercurial  planetoïds.  Professor 
Harkness  did  the  work  with  the  spectroscope.  Professor  East- 
man carried  out  the  gênerai  meteorological  observations,  and 
Dr.  Cnrtis  prepared  the  wonderful  photographs  which  now  lie 
upon  our  table,  and  which  are  certainly  among  the  wonders  of  as- 
tronomical sun-pictures.  Of  the  détails  of  the  report  it  is  needless 
to  speak,  for  they  are  already  tolerably  familiar  to  our  readers. 
But  of  the  photographs  we  may  say — and  of  course  we  speak  of 
the  prints,  and  not  of  the  négatives — that  they  are  exquisite 
productions.  They  are  two  in  number;  one  represents  the 
éclipse  afler  the  commencement  of  totality,  and  the  second  near 
the  end  of  totality;  and  the  manner  in  which  they  depict 
the  solar  protubérances  is  certainly  most  remarkable.  In  con- 
clusion, we  would  point  out  how  creditable  to  the  American 
Government  is  the  pablication  of  such  an  admirably-executed 
scientific  report  as  that  which  h  as  issned  from  the  Washington 
State  Printing-office. 

Public  Health:  a  Popular  Introduction  to  Sanitary  Science, 
By  William  A.  Guy,  M.B.,  F.KS.,  Professor  of  Forensio 
Medicine  in  Eang's  Collège,  London.  London  :  Eenshaw, 
1870. 

IF  any  one  were  to  take  up  this  book  under  the  impression 
that  he  should  find  in  it  such  an  account  of  the  principles 
and  practice  of  hygiène  as  ia  to  be  met  if  j^  in  Parkes'  well- 
known  trcatiae,  he  wonld  be  woefuJIy  diç,|pj)ointed.     Not  for 


the  student  but  the  public  bas  Dr.  Gny  written,  and  it  is  only 
on  the  lucM  a  non  lucendo  principle  that  his  work  is  styl^ 
public  health;  for,  from  cover  to  cover,  it  treata  rather  of 
public  disease.  In  a  word,  Dr.  Gay  bas  given  us  an  bistorical 
account  of  the  great  épidémies  which,  during  the  past  few  cen- 
turies, bave  ravaged  civilized  populations,  and  in  doing  this  he 
bas  brought  his  well-known  powers  as  a  statistîcîan  to  show 
that  thèse  great  waves  of  death  which  from  time  to  time  hâve 
innndated  the  shores  of  life,  might  bave  been  in  great  measnre 
prevented  by  the  practice  of  a  rational  hygiène.  It  îa  in  this 
way  that  the  author  bas  written  ;  and  clearly  hia  sim  haa  been 
to  convince  the  public  of  the  necessity  for  the  establishment  of 
a  science  of  disease-prevention.  Some  may  think  that»  ia 
doing  this,  Dr.  Gny  was  performing  a  work  of  snpererogaiioii; 
but  those  who  will  take  this  view  of  the  maÛer  are  they 
who  know  not  the  dense  crust  of  ignorance  and  indiffer- 
enoe  which  must  be  removed  before  the  public  become  in- 
telligent enough  to  see  the  frightfnl  amoant  of  preventible 
mortality  which  now  exista  in  civilized  society.  In  point 
of  style  this  little  volume  is  in  the  highest  degree  attrac- 
tive. It  is  not  merely  a  collection  of  diy  figures»  but  it  is  a 
graphie  narrative  of  startling  facts,  chiefiy  told  in  the  antiun-'s 
dear  and  forcible  English,  and  frequently  illnsCrated  by  apt 
quotation  from  the  older  writers,  medioal  and  historical,  thus 
showing  Dr.  Goy's  industry  and  érudition.  As  we  bave  said, 
it  is  an  essay  in  8U^x>rt  of  a  science,  it  is  the  raison  éTêêre  of 
Hygiène,  and  is  a  book  which  every  educated  perscm  ahonld 
read,  and  from  which  he  wiU  surely  dérive  both  pleasute  and 
profit. 

Botanical  lUusiraiions.  Sheet  No.  L  Organs  of  PtanU — 
TissueSf  Boot,  Stem,  And  also  HanâJbooh  to  lUuetraiîans  of 
Botany.    By  J.  H.  Balfour,  M.D.,  F.B.S.,  &c,     London  : 

W.  4;  A.  K  JOHNSTON.      1870. 

MESSBS.  JOHNSTON  bave  from  time  to  time  conferred 
benefit  on  science  and  saved  much  unnecessary  laboor  to 
scientific  teachers  by  the  publication  of  their  several  Atlases  and 
Illustrations.  It  seems  to  us  that  in  no  instance  more  than  in 
the  présent  one  bave  they  been  successful;  and,  if  the  subséquent 
sheets  approach  that  before  us  in  scientific  accnracy  and 
artistic  perfection,  the  séries  will  be  one  which  will  meet 
nearly  ail  the  wants  of  the  ordinary  lectnrer  on  Botany.  Indeed, 
this  first  sheet  alone  contains  enough  to  give  a  fair  gênerai 
insight  into  the  structure  of  plants,  and  it  deals  with  materials 
enough  for  three  or  four  well  condensed  lectures.  Dr.  Balfonr's 
handbook  of  explanations  will,  when  complète,  form  a  veiy  con- 
▼enient  text-book.  The  part  now  before  us  treats  of  the  snb- 
jects  illustrated  on  the  sheet,  and  is  the  heau-ideàl  of  com- 
pressed  matter.  Both  the  Sheets  and  the  Handbook  hâve  our 
heartiest  commendation  and  best  wishes. 


Synums'  Mowthly  Meteorological  Magaaine,   Vol.  lY.    London  : 
Stanford,  1870. 

THIS  is  the  volume  of  Mr.  Symons*  Magazine  for  the  year 
1869.  It  is  a  little  mine  of  wealth  for  the  worldng  and 
amateur  meteorologist,  and  contains  some  very  interesttng  illus- 
trations of  récent  apparatus,  some  of  which  we  may  bope  ère 
long  to  reproduce  in  thèse  pages.  This  journal  is  essentially 
the  organ  of  the  British  meteorologist,  and  every  Britblx 
meteorologist  should  rank  among  its  snbscribers.  It  doce  not 
deal  so  much  with  abstract  matter  as  with  those  problems  of 
importance  to  the  carrying  out  of  practical  observations,  and 
withont  which  scientific  records  would  be  nseless. 


Notes  on  the  Great  Pyramid  of  Egypt  and  the  CuhUs  used  in  its 
Design,  By  Col.  Sm  Henry  «Tames,  B.£.y  F.B.S.  South- 
ampton:  Gutoh. 

IN  this  interesting  and  luzurîously  illustrated  pamphlet,  tbe 
author  bas  given  a  very  attractive  sketch  of  King  Cheops* 
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great  tomb,  and  bas  supplied  a  number  of  bandsome  pboto- 
Htbograpbs,  wbicb  tell  tbeir  own  taie.  The  objeot  of  the  work 
is  to  show  a  marked  relation  or  almost  identity  [as  pointed  ont 
bj  Herodotns  (450  b.c.)]  between  the  Egyptian  and  the  Greek 
cnbit.  The  reasoning  bj  which  this  view  is  Booght  to  be  esta- 
blished  is  most  ingénions,  and  would  be  convincing  if,  like 
prophecj,  the  measarement  of  the  Great  Pyramid  were  not 
capable  of  so  many  interprétations. 
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CORRESPONDENCE. 

■  01 

It  is  dittinetlT  Uy  h^  borne  in  &ind  fhat  we  do  not,  hj  inMrtiDg  letten,  oonrey 
any  opinion  faromble  to  tlioir  oontonta.  We  open  onr  eotamnt  to  ail,  witibont 
leasing  to  eay  ;  and  tline  enpplj  a  cktnnél  for  the  pnbUeation  of  opmiou  of 
nUdiadee. 

No  notioe  whaterer  wiU  be  taken  of  anonymona  oommvnlcations. 

W  e  eannot  midertake  to  retom  ngeeted  eonunonieationa. 

SUSPKCTSD  CHAKQIS  ON  TH«  MoON'S  SUBFACl.— FrOtl» 

Mb.  W.  B.  BiBT. 

SiB,— May  I  solioit  the  attention  of  your  astronomioal  readers  to 
the  présent  appeanmce  of  a  rather  conspiouous  Innar  crater,  which  is 


situated  west  of  Theophilus,  the  northem  of  three  striking  objecte  on 
the  S.W.  quadrant  of  the  moon's  disk — vis.,  Theophilus,  (^rillus,  and 
Catharina.  The  orater  in  question  is  marked  G  by  Lohrmann  in 
Section  II.,  and  A  by  Béer  and  M&dler  in  their  large  map.  The  ear- 
liest  delineation  thac  I  am  aware  of  is  by  Lohrmann,  who  gives  a 
ridge  adjoining  the  N.E.  border  of  the  crater,  but  no  central  mountain. 
Béer  and  Madler,  at  a  later  epoch,  give  a  ridge  terminating  at  the 
north  border  of  the  crater,  and  an  interior  mountain  cxoentrioally 
situated  towards  the  south  border.  In  Butherford's  photogram, 
Maroh  6,  1865,  a  ridge  is  seen  %oithin  the  crater,  continued  from  the 
exterior  ridge,  as  given  by  Béer  and  M&dler  ;  the  termination  of  this 
ridge  appears  to  be  oonoealed  by  the  bright  iUumination  of  the  interior 
of  the  south  border.  On  the  evening  of  May  6,  1870,  8  to  8.20, 
S.M.T.,  I  made  the  following  record  : — "  IV.  B.  Lambda  8,  west  of 
Theophilus,  is  a  remarkable  orater,  a  ridge  in  continuation  of  a  *  crater 
row  '  north-east  of  Isidorus,  has  penetrated  into  its  interior  nearly  to 
its  S.E.  border.  This  ridge  appears  to  havo  been  produoed  subse- 
qœntly  to  the  formation  of  the  orater,  having  pushed  up  its  north 
border."  When  I  recorded  the  above  I  had  not  oonsulted  the  before- 
mentioned  authorities.  I  am,  Sir,  your  obedient  servant, 

W.  B.  BiBT. 

Cynthia  FiZ2a  Ohservatory^  WaliluMnstow^  May  7. 


On  Velogifedxbtbianisv. — From  W.  J.  Babkab,  L.B.C J*.  Lond. 

SiB, — ^Your  correspondent  "  Byoyclist,"  in  attempting  to  oritioise 
my  letter,  has  overlooked  what  I  desired  most  strenuously  to  enforoe, 
vis.,  the  advisability  of  byoydists  oonsulting  their  médical  advisers  as 
to  tbe  state  of  their  healtii,  by  saying  in  a  saroastio  manner  that 
"  médical  advisers  would  not  be  troubled  by  the  byoyoling  public." 
That  the  "  byoyoling  public  "  will  not  oonsnlt  médical  men  I  am  per- 
f eotly  aware  of  ;  but,  notwithstanding  that,  it  does  not  f  ollow  that 
they  onght  not  to  do  so.  The  late  Dr.  White,  of  Newoastle-on-l^e, 
told  me,  that  in  his  expérience  (whioh  was  veiy  extensive)  the  diseases 
of  athlètes  were  chiefly  consumption  and  organio'heart  affections,  both 
of  whioh  are  affections  that  are  progressive  in  their  nature,  and  whioh 
might  be  deteoted  comparatively  early  by  an  experienoed  physioian;  if 
they  had  taken  the  précaution  to  consult  one,  their  lives  might  thus 
hâve  been  prolonged  an  indefinite  period  by  a  timely  waming. 

"  ByeyoÛst  "  then  casually  remarks  that  tibe  word  *'  bydlyolism  "  is 
shorter  than  ''  velodpedestrianism,"  with  whioh  I  quite  agrée  wKen 
written,  but  let  him  ask  his  friends  which  is  the  more  easÔy  apoken. 
My  friends  give  a  unanimous  opinion  in  faveur  of  the  longer  word. 

He  thinks  my  knowledge  and  experienca  of  medhanicai  apparatus 
is  small,  whioh  is  approximately  true  ;  but  my  personal  expérience  of 
bycydes  extends  over  more  than  a  year's  constant  praotice. 

Had  your  correspondent  read  the  whole  of  a  sentence  before  he 
oriticised  it,  suoh  an  act  might  hâve  saved  him  from  ridicule.  Let  me 
place  before  him  the  whole  of  the  sentence  upon  which  he  f ounds  my 
inexpérience.  "  Before  pointing  out  the  advantages  of  the  velooipede, 
I  shall  assume  that  they  are  of  no  use  for  making  long  jonmeys,  if  <U 
the  end  of  the  ride  you  are  to  he  eool  a«  regards  temperaUtref  hâ/ve  aU 
yowr  faeulties  eUar,  or  yow  hand  eteady"  1  think  the  part  italioised 
sniBoiently  explains  what  I  desired  to  hâve  inferred  from  "long 
joumeys."  Suppose  "  Byoyclist  "  were  a  doctor,  and  had  a  round  of 
a  f ew  miles  to  go,  would  he  he  in  a  condition  to  présent  himself  before 
patients  ;  be  in  a  position  to  make  a  diagnosis  of  a  comparatively 
diffioult  case,  or  be  able  to  perform  a  délicate  opération  on  an  eye  at 
the  end  of  it  P 

I  agrée  with  my  critic,  that  a  given  distance,  if  not  too  long,  may 
be  passed  over  in  less  time  and  with  less  fatigue  on  a  byoyde  than  by 
waÛdng.  Your  oorresiK>ndent  condudes  with  a  f  oolish  rsmark  about 
running  to  catoh  the  train,  whioh  does  not  require  any  further  com- 
ment than  that  if  ho  were  ponctuai  he  would  not  hâve  to  run. 

I  am,  &c.  W.  J.  Babkab,  L.B.C.P.  Lond.,  Ac. 

Boro*  Bridge,  May  14. 


Glaishxb's  (Hall's  Impbovbd)  Bain  Gaugb. — From 

Mb.  j.  j.  Hali*. 

SiB, — ^In  paragraph  8  of  my  meteorological  report,  whioh  appeared 
in  SciENTivic  Opinion  last  week,  p.  429,  your  readers  may  hâve 
notioed,  with  référence  to  the  diameter  and  situation  of  rain  gauge,  the 
words  "  Glaisher's  improved,"  and  I  therefore  beg  to  give  you  some 
partioulars  of  it,  whioh  I  communioated  to  the  ohairman  of  the  Baln- 
fall  Committee  of  the  British  Association  (G.  J.  Symons,  Esq.,  F.M.8.) 
some  time  since,  to  whioh  he  has  signified  his  approvsl. 

The  following  extraots  from  my  letter,  Verbatim,  to  that  gentleman 
will,  I  thiok,  together  with  some  few  remarks,  fully  explain  its 
partioulars. 

«  The  improvement  to  which  I  refer  oonsists  of  an  inverted  rim^  or 
channel  (similar  to  the  one  in  whioh  the  reoeiver  stands),  fixed  to  the 
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onteide  oylinder  of  the  reoeiTer,  and  made  snffioiently  largo  to  admit  of 
ils  dropping  over  the  rim,  which  is  fized  to  the  lower  cyUuder. 

"  The  reason  I  raggested  this  addition  was  that,  on  one  oocasion, 
while  regiitering  the  daily  rainfall  last  winter,  I  was  nnable  to  take 
the  receiver  off,  owing  to  the  alieady  existing  ohannel  being  partly 
filled  with  water  which  had  frozen  hard  dnring  the  night." 

I  then  proeeeded  to  apeak  of  another  difBcnlty,  riz.,  "  that  water  is 
often  fonnd  ontside  of  the  reoeiTing  pot  in  the  oylinder  ;  and  I  hâve 
often  qnestioned  whether  or  not  that  water  haa  been  shaken  from  the 
email  pipe  at  the  bottom  of  the  fnnnel,  or  whether  it  bas  resnlted  from 
the  water  in  the  ohannel  (oataide)  drawing  over,  either  by  the  motion 
of  the  wind,  or  in  the  act  of  raising  the  receiver.  I  hâve  fonnd  this  to 
be  effectnally  prevented  in  the  gange  I  hâve  described.  I  believe  it  to 
be  even  more  effeotnal  against  the  losa  by  evaporation  (dnring  ail 
weathers)  than  the  présent  System." 

With  regard  to  the  latter  remarks,  I  think  that  Yery  mnch  dépends 
npon  the  fiztnre  of  the  gange.  It  may  be  for  want  of  more  rigid  fixing 
in  my  case  that  bas  led  to  thèse  resnlts.  It  bas  been  nsed  at  some 
height  above  the  gronnd. 

It  is  intended  that  water  shonld  be  oolleoted  in  the  flange  (Glaîsher's) 
I  haye  spoken  of ,  and  thns  close  the  gange  against  evaporation — a 
good  idea  theoretically,  bnt  not  praotically  ;  vide  Symons's  British 
Rainfallf  1868;  Rain  Qauge  Expenments  at  Strathfieldf  Turgiss^ 
Reading,  by  the  Rev.  C.  H.  GrifBth,  P.M.S.,  &c.,  p.  23— whioh  further 
establishes  my  remarks.  The  absence  of  ontlet  for  confined  air  hère 
spoken  of  might  be  remedied  by  drilling  small  air  holes  in  the  bottom 
of  the  reoeiring  oylinder  and  upright  flange,  bnt  not  facing  eaoh  other. 

I  haTe  two  Glaisher's  ganges  now  in  nse,  fitted  with  the  flange 
arrangement,  and  both  answer  remarkably  well.  One  ia  stationed  at 
Virginia  Water,  nnder  my  supervision,  the  other  being  nnder  my 
Personal  oare  at  Biohmond. 

Since  writing  to  Mr.  Symons,  I  hare  had  the  latter  (Bichmond 
gange)  fitted  with  a  pièce  of  helical  pipe  in  place  of  the  J-shaped 
pipe,  whioh  I  think  will  constitnte  a  further  improvement,  as  it  oifers 
no  direct  opening  for  eraporation,  at  the  same  time  oifering  little  or 
no  hindrance  to  the  desoent  of  the  nûn- water  ;  theie  are,  howoTer, 
other  reasons  which  I  oonld  bring  f orward  in  its  faTOur  if  time  and 
space  aJlowed  me,  bnt  this,  perhaps,  will  be  botter  explained  and 
nnderstood  in  a  paper  whioh  I  hope  to  oommnnicate  to  yon  ahortly, 
*'  On  a  Proposed  New  Form  of  Bain  Ghinge  (the  Atmosi^eometer)," 
in  wliich  a  similar,  bnt  more  extensive  idea  is  shown.  I  am  jnst  abont 
to  «nbmit  the  plans  and  a  description  to  Mr.  Symons. 

MSTSOBOLOOT  OF  APBIL. 

I  woold  take  this  opportonity  of  stating  that  the  foUowing  rainfall 
amonnts  were  omitted  in  the  "  Table  of  Meteorological  Eléments  ;  " 
they  are  as  foUows,  yiz.  : — 

27th  (two  days),  -074  ;  28th,  -005  ;  29th,  -078  ;  30th,  —, 

making,  together  with  the  amonnts  of  the  9th  and  lOth,  '243  in.,  the 
monthly  total  shown  in  "  G^eral  Besnlts,"  page  429,  viz.,  0*400  in. 
This  oeonrred  throngh  my  somewhat  hnrrying  the  report,  as  I  was 
learing  town  for  a  few  days.  One  or  two  other  minor  errors  appear 
to  bave  crept  in,  snch  as  "  degree  signs  "  where  the  figures  represent 
numbers,  bnt  in  no  way  to  interfère  with  the  legibility  of  the  resnlts  ; 
at  the  same  time  I  think  it  well  to  mention  this. 

I  am,  Sir,  yonr  obedient  serrant, 

John  James  Hall. 

Gyosi'cn<yi'-tei'race,  Mount  Ararat-^'oad,  Richnumdf  Surrey,  May  12. 


marrels  of  the  web  of  the  Epeïra,  In  the  case  of  a  young  spider^s 
first  web,  observation,  memory,  imitation,  and  reason  seem  to  be  ex- 
claded — ^what  remains  but  instinct  ? 

I  am,  Sir,  yonr  obedient  servant, 

Rainhillf  May  9.  Henry  H.  HiooiKS. 


Mr.  Wallacb  on  Natural  Sélection. — From  Mb.  Henbt  H. 

HlOOINB. 

SiB,— In  his  very  interesting  and  valuable  C(miributions  to  th^ 
Theory  of  Natural  Sélection,  Mr.  Wallace  objecta  to  the  notion  that 
birds  build  their  nests  by  instinct.  He  considère  that  "  much  of  what 
bas  been  attributed  to  instinct  in  birds  can  be  very  well  explained  by 
crediting  them  with  those  facnlties  of  observation,  memoiy,  and  imi- 
tation, and  with  that  limited  amonnt  of  reason  which  they  xmdonbt- 
edly  exhibit."  He  also  remarks  that  "  it  would  be  very  extraordinajry 
if  young  birds  conld  live  for  days  and  weeks  in  a  nest,'  and  know 
nothing  of  its  materials  and  the  manner  of  its  construction." 

The  case  of  the  young  bird  building  its  first  nest  seems  to  be  intro- 
duced  chiefly  as  an  illustration  of  the  needlessness  of  appealing  to 
innate  instinct  as  the  source  of  many  of  the  more  remarkable  habits  of 
animale  in  constructing  their  dwellings. 

Birds'  nests  are  very  wonderful,  but  not  more  so  than  the  géométrie 
webs  of  the  varions  species  of  garden-spiders,  Epelra,  the  young  of 
which  are  hatched  from  a  cocoon,  and  make  their  first  appearance  in 
public  as  a  numerous  colony,  swarming  in  an  envelope  of  loosely-woven 
filaments.  It  cannot  be  many  days  before  they  separate,  and  each  of 
the  brocd  shifts  for  iteelf,  constructing  a  web  less  in  size,  but  not  less 
perfect;  than  that  of  the  parent  spider.    It  is  needless  to  describe  the 


Mbtsoboloot  op  âpbil,  1870. — From  the  Bev.  F.  B.  Falkheb. 

SiB, — ^I  beg  to  send  you  a  fow  partioulars  of  the  weather  of  last 
month,  as  deduced  from  observations  conduoted  by  myself  in  this 
Midland  région. 

The  oiroumstanoes  of  atmospherio  température  and  moistnre  refer 
to  a  stratnm  of  air  4  ft.  from  the  groond.  The  barometer  is  335  ft. 
above  sea-level.  The  instrument  for  measuring  the  intensity  of  the 
sun's  rays  is  a  maximum  thermometer,  with  its  bnlb  blockened  and  i>i 
vacuOf  plaoed  about  34  ft.  from  the  gronnd.  The  minimum  "radi&ting  *' 
thermometer  resta  horizontally  on  a  table  3  f  t.  from  the  grouod,  aod  is 
freely  exposed  to  the  sky.  It  shows  the  lowest  température  to  which 
nnsheltered  végétation  near  the  earth*s  surfaoe  is  subjected  at  night. 

Highest  température  of  air,  on  the  20th    77*0* 

Lowest  température  of  air,  on  the  4th  24*5'' 

Total  range  of  température  of  air  52*5'' 

Mean  température  of  air  SO-V 

Highest  reading  of  solar  thermometer,  on  the  20th 1230'' 

Lowest  reading  of  ladiating  thermometer,  on  the  5th 13*0* 

Highest  observed  reading  of  barometer,  on  the  4th 30*20  in. 

Lowest  observed  reading  of  barometer,  on  the  9th  29*16  in. 

Observed  range  of  the  barometer  1*04  in. 

BainfaJl 0*83  in. 

Number  of  f  rosty  nights  5 

There  was  a  short  period  of  aharp  frost  in  the  first  week  of  the 
month;  the  température  of  the  air  desoending  to  24*5"  on  tiie 
moming  of  the  4th  ;  to  24*7*  on  the  5th  ;  to  26*5°  on  the  6th  ;  and  to 
27-5'  on  the  7th. 

Hie  warmest  night  was  that  following  the  24th  day;  when  the 
thermometer  did  not  fall  so  low  as  48"  between  sunset  and  sunrise. 

On  the  other  hand,  the  lowest  maximum  température  of  the  twenty- 
four  hours  oocurred  on  the  2nd,  when  the  thermometer  did  not  rise 
above  54*3**  ail  day. 

The  greatest  observed  diyness  of  the  air  was  at  2  p.m.  on  the 
20th,  when  the  wet-bulb  thermometer  read  as  much  as  15^  below  the 
température  of  the  air. 

The  direction  of  the  lower  current  of  air  was  variable.  Westerly 
winds  were  balanoed  by  easterly,  and  southerly  winds  bj  northeriy. 

The  ouokoo  is  said  to  hâve  been  heard  as  early  as  the  14Ui  of  A.pril, 
in  this  neighbourhood.  I  did  not  hear  it  myself  before  the  21  at  or 
22nd.  The  ladybird,  whioh  was  abundant  about  four  weeks  ago,  has 
now  almost  disappeojred  from  thèse  parts.  Végétation  is  backwazd, 
on  aocount  of  the  protraoted  drought; 

I  am,  Sir,  yonr  obedient  servant, 

F.  B.  Falxnxb. 

Appleby  Qrammar  School,  Leicesterskire,  May  12. 


SCIENTIFIC  SOCIETIES. 


-•o*- 


8«€reUriet  of  SooietiM  will  obtiM  ot  by  regularly  forwmrâing  "Atetncts  of 
Prooeediogt;  "  sad  they  woold  do  much  to  enhance  the  intereat  aad  racceM 
of  tiieir  meetiogt  if  they  woold  «nable  oi  to  pobliah  in  aaticipattoo  "ooticee 
of  pftpers  to  be  read."  __^ 

ETHNOLOGICAL  SOCIETY. 

Mat  IOth. — Spécial  meeting  held  at  the  Muséum  of  Praotîoal  Geology  ; 
Profeasor  Huxley,  président,  in  the  chair.  Dr.  O'Callaghan  was 
annoonoed  as  a  new  member.  Colonel.  Lane  Fox  read  a  letter  from 
Lieutenant  Oliver  zélative  to  the  destruction  of  the  fine  menhir  of  Us 
Qneanel  in  Jersey,  described  in  l^e  laat  number  of  the  Society*» 
JoumcX  ;  and  Sir  J.  Lubbock  and  Mr.  Maokie  made  remarks  on  the 
importance  of  obtaining  records  of  the  présent  condition  of  our  mega- 
lithio  monuments. 

Professer  Huxley  then  delivered  an  introdnctory  address  on  the 
ethnology  of  Britain.  He  showed  that  the  oldest  accounts  of  the 
population  of  thèse  islands  prove  the  existence  of  two  types  of  people, 
physioally  distinct — ^the  one  being  tall,  fair,  yellow-haLrêd  and  bloe> 
eyed,  whÛe  the  other  was  short  and  dark,  with  dark  hair  and  blaek 
eyes.  This  dark  type,  as  exemplified  in  the  anoient  Silures,  closelj 
resembled  the  people  of  Aquitania  and  Iberia,  whilst  the  fair  type  bore 
close  physical  rdation  to  the  Belg»  of  North-east  France  and  Bdgiuin  ; 
and  thèse,  again,  resembled  the  Germani  who  dwélt  on  the  east  sida 
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of  tlie  Shine.  The  raooecniTe  invasioiia  to  whioli  Britain  iras  snbject 
introdooed  no  new  raœ-element.  It  is  doubtfol  whether  the  Boxnan 
invasion  Btrengffchened  the  dark  or  the  fair  type  in  the  pre-existing 
population,  but  it  is  certain  that  the  invasion  ol  the  Low  Bntoh  from 
the  shores  of  the  Baltic  strengthened  the  fair  élément,  as  also  dld  the 
incursions  of  the  Danes. 

The  influence  of  the  Norman  Conquest  would  be  the  snbject  of  Dr« 
Nioholas'  communication. 

The  Bev.  Dr.  Nioholas  then  read  a  paper  "  On  the  Influence  of  the 
Norman  Conquest  on  the  Ethnology  of  Britain."  He  first  inquired 
what  raoe-elements  were  présent  prier  to  the  Norman  invasion,  and 
then  what  déments  were  introduoed  by  William's  army.  From  his 
conclusions  on  thèse  points,  he  was  led  to  believe  that  the  eifect  of  the 
Bo-called  "  Norman"  Conquest  was  greatly  gainfnl  to  the  old  British 
or  Gidlo-Celtio  population. 


CHEMICAL  SOCIETY.» 

Mat  dru.  —  Professer  Williamson,  F.B.S.,  président,  in  the  chair 
The  foUowing  gentlemen  were  eleoted  Feliows  : — G.  Matthey,  T.  Steel, 
T.  Allen. 

Mr.  Brown  read  a  paper  on  "  Yapour  Densities,"  wherein  he  gave  a 
historical  review  of  the  varions  méthode  employed  for  the  détermination 
of  vapour  densities. 

Mr.  Churoh  communicated  "The  Analysis  of  Two  Comish 
Minerais." 

The  one,  restormelite,  was  obtained  from  the  Bestormel  Iron  Mines, 
and  may  be  regarded  as  a  variety  of  kaolinite,  standing  neorest  to  the 
Lithomarge  group.  Its  spécifie  gravity  and  its  hardness  are  nearly 
the  same  as  those  of  lithomarge.  In  its  peroentage  of  silica  and  alu- 
mina  (its  chief  constituents)  it  does  not  diifer  from  that  of  lithomarge  ; 
but,  while  restormelite  oontains  7  per  cent,  of  soda  and  potash,  litho' 
marge  oontains  a  mère  trace  of  thèse  alkalies.  Mr.  Churoh  considère 
restormelite  as  preserving  in  its  alkalies  more  évident  traces  of  its 
féldipathic  origin  than  we  usually  find  in  snoh  alteration-produots. 
The  foUowing  peroentages  were  obtained  in  six  analyses  : — 

I.         n.        ra.        rv.         v.        vi. 

HjjO 11-69  ...  —  ...  11-75  ...  11-64  ...  11-65  ...  — 

SiO,     ...  —  ...  —  ...  44-77  ...  45-66  ...  —  ...  — 

Fe^O, ...  —  ...  —  ...  1-11  ...     1-25  ...  —  ...  0-98 

AlgO,  ...  —  ...  —  ...  35-05  ...  35-66  ...  —  ...  34-58 

MgO    ...  —  ...  ,  0-92  ...  0-69  ...  0-95  ...  —  ...  — 

JVgO     ...  "~"  ...  Z*lO  ...  Ji'OL  ...      ^^  ...  ^^  ...  ~-" 

Magv^  ...  ^"^  ...  4-1m  ...  4*14  ...      ^"^  ...  ^"^  ...  •■■■" 

Thèse  results  correspond  pretty  weU  with  the  formula  of  kaolinite, 
A1.0a2SiOg  -h  2aq.,  if  we  suppose  several  replacement,  such  as  a  par- 
tial replacement  of  hydrogen  by  sodium  or  potassium,  and  of  alumi* 
nium  by  iron. 

The  other  of  the  above-mentioned  minerais  is  ohalcophyllite.  The 
reoorded  analyses  of  this  minorai  are  by  no  means  satisfaetory. 
Chevenix  found  in  it  58  per  cent,  of  cuprio  oxide  and  21  of  water  ; 
Hermann,  44*45  per  cent,  of  CuO  and  31*19  of  water  ;  and  Damour, 
52-61  of  CuO  and  23*26  of  water.  Of  course  it  was  rather  difficult  to 
assign  a  formula  for  so  variable  a  substance.  Mr.  Churoh  has  devoted 
much  time  and  labour  to  an  endeavour  to  dear  up  the  mystery  of  its 
constitution  ;  and  he  obtained  the  following  percentages  as  the  mean 
of  several  analyses  : — 

HaO  (loet  at  100")    1406 

CuO    4614 

AlgO, 5-97 

Fe^O, 0*60 

AsjfO^     15-54 

H^O  (by  différence) 31-75 

Thèse  results  lead  to  the  formula^ 

SCuO^Al^O,  AsgO^  +  24aq.  ; 

or  as  well  to  8CuO,AlgO,,A8j,03  +  25aq.  ;  and  those  éléments  of  chai- 
cophyllite  may  be  viewed  as  arrangod  in  the  following  manner  : — 

Cu,(AsOJ„6aq.) 

5CuHaOa  V +llaq.; 

Alj,HeOe  ) 

Or 

CuaHa(AB0«)a,5aq.') 
6CuHj|0s  >  +  llaq. 

Al,H.O.  ) 

It  ought  to  be  stated  that  ohalcophyllite  oannot  be  dried,  even  in 
vaeuOf  without  an  entire  change  in  its  appearance  ;  the  transparent 
beautiful  green  crystals  beoome  opaque  and  of  a  more  bluish  green. 
Thèse  ohuiges  correspond  to  a  loss  of  13*79  per  cent,  of  water.  At 
100*  the  insignificant  further  loss  of  0*31  per  cent,  of  water  takes 
place. 

^  From  the  Chêwneul  If$m§, 


Messrs.  Bolaa  and  Gloves  communicated  a  paper  on  "  Tetnbronide 
of  Carbon." 

This  combination  is  obtained  (1)  by  heating  bisulphide  of  carbon 
with  bromide  of  iodine,  in  a  sealed  tube,  to  a  température  of  150"  C. 
for  abont  f orty-eight  hours  ;  (2)  by  heating  bromopiorin  with  bromide 
of  i.dine  in  a  flaÀ  fnmished  with  a  digestiou'tube  till  the  réaction  ia 
completod,  which  is  indicated  by  the  disappearance  of  the  bromopi- 
orin ;  (3)  by  heating  bromoform  with  bromide  of  iodine,  in  a  sealed 
tube,  to  about  150"  C.  for  twenty-four  hours. 

In  ail  the  above  processes  terbromide  of  antimony  may  be  substi- 
stuted  for  the  bromide  of  iodine.  The  tetrabromide  of  carbon  is 
obtained  in  a  pure  state  by  distillation.  It  is  a  white  substance,  ory- 
stalliaing  in  lustrons  plates,  melting  at  91"  C,  of  an  ethereal  odour, 
somewhat  resembling  that  of  carbon  tetraohloride,  and  of  sweetish 
taste.  It  does  not  dissolve  in  water,  but  readily  in  ether,  hot  aloohol 
(from  which  it  is  deposited,  on  cooling,  in  the  orystalline  state),  car- 
bon bisulphide,  chloroform,  bromoform,  bensol,  and  Amerioan  oil. 
Sodium  amalgam  reduoes  it  to  bromoform,  and  then  into  méthylène 
dibromide. 

The  authors  propose  to  carry  on  their  investigations  of  this  inteveet- 
ing  oomponnd. 


EOYAL  GEOGBAPHICAL  SOCIETY. 

A  nETiNa  was  héld  of  this  sooiety  on  Monday  week,  Sir  Bodeiick 
Murohison,  président,  in  the  chair,  at  which  Mr.  Consul  Swinhoe  read 
a  paper  on  his  officiai  mission  last  spring  to  the  Upper  Tank-tse-Kiang, 
to  examine  the  trade  resources  of  the  river.  He  asoended  to  Hankow, 
in  the  Salamis,  with  Admirai  Sir  Henry  Keppel,  and  continued  his 
voyage  thenoe  in  the  gunboat  Opossum.  The  Opossum  reaohed  the 
town  of  Ichang,  about  900  miles  from  the  sea,  being  the  first  vessel 
that  had  aocomplished  the  navigation,  although  it  had  been  known 
sinoe  Blakiston's  report  that  the  Yangtee  was  navigable  to  that  port. 
Beyond  Ichang  the  great  river  is  contracted  between  waUs  of  rock, 
and  the  oorrent  runs  with  great  rapidity.  The  Chinese  pilot  refused 
to  take  the  gunboat  further  ;  and  the  rest  of  the  joumey  to  Chung- 
king,  in  Sse-chuen,  was  performed  in  a  native  beat,  which  was 
"traoked"  through  ail  the  difficult  idaces.  Two  naval  surveyors 
(Messrs.  Daweon  and  Palmer)  aocompanied  Mr.  Swinhoe,  and  after 
examining  the  rapide  they  reported  that  steam  navigation  could  not  be 
carried  on  in  the  Yang-tsze  beyond  Ichang.  Mr.  Swinhoe,  with  two 
delegates  from  the  Shanghai  Chamber  of  Commerce,  reaohed  Chung- 
king,  and  were  well  reoeived  there  by  the  Chinese  authorities  and 
traders,  who  gave  much  information  about  the  routes,  products,  and 
trade  of  this  remote  province,  ail  of  which  is  contained  in  a  report  by 
the  delegates  published  at  Shanghai. 

After  the  paper,  Mr.  T.  T.  Cooper,  who  had  recently  retumed 
from  Assam,  after  having  in  vain  attompted  from  both  sides  to 
cross  the  tract  of  difficult  country  lying  between  China  and 
British  India,  spoke  of  the  possibility  of  the  gorge  of  Ichang  being 
made  navigable  by  the  removal  of  rocks  that  cause  the  obstruc- 
tions, and  said  there  was  a  long  extent  of  fine  navigable  river  beyond 
the  gorge. 

In  reply  to  questions  conceming  the  production  of  opium  in 
Sze-chuen  and  the  prospects  of  its  interfering  with  our  Indian 
trade  in  this  drog,  he  replied  that  the  opium  of  Sse-chuen  was  of 
weaker  qnality  and  so  heavily  taxed  by  Mandarins  in  descending 
the  river  that  it  could  not  compote  in  Eastem  China  with  the  opium 
brought  from  India, 

A  second  paper  was  read  by  Mr.  W.  A.  Whyte  on  his  joumey  last 
October  from  Tien-tsin  to  Eiachta,  aoross  the  Désert  of  Gobi 

Admirais  Sir  William  Hall,  Bethune,  and  CoUinson,  Mr.  George 
Campbell,  Mr.  W.  Lockhart,  and  Mr.  Robert  Michell  took  part  in  the 
discussion  on  the  two  papers. 

At  the  conclusion  of  the  meeting  the  Président  informed  the  mem- 
bers  of  a  fact  which  he  said  would  gratify  both  them  and  the  public, 
that  in  conséquence  of  an  appeal  wÛch  he  had  made  to  the  £arl  of 
Clarendon,  her  Majesty's  Government  had  determined  to  affbrd  the 
means  of  relieving  Ùie  great  traveller  livingstone  by  sending  supplies 
to  him  at  Ujiji  from  Zanzibar.  This  announoement  was  reoeived  with 
loud  cheers. 

The  following  feliows  were  elected  :— William  Henry  Bishop,  Sir 
Bruce  Chichester,  Charles  Dibdin,  B.  W.  Dibdin,  Olaud  Erakine  (Bom- 
bay) Civil  Service),  Captain  T.  A.  J.  Harrison,  B.A.,  Oampbell  Hep- 
woith,  C.  £.  Lamplough,  F.  I.  Palmer,  B.N.,  Edward  Sheanie,  Ray- 
mond West,  Captain  T.  P.  Wood. 


BBCBNT  LECTURES  AT  THE  ROYAL  INSTITUTION. 

Pbofssbob  John  S.  Blackie,  of  Edinburgh,  has  flnished  his  course 
of  four  lectures  on  Moral  Philosophy.  He  went  in  a  somewhat  ramb- 
ling  style  over  the  woU-trodden  ground  of  the  ancient  Greeks,  showing 
the  contrast  of  Soorates's  teachings  with  those  of  modem  XTtilitarians, 
and  gave  t)U  ppinioç  of  both.     His  repeated  biati  ^  ^amta  and 
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Ma  (Slutti  Mil],  tmà  ftn  ai  tira  prêtent  modes  <yf  treatintp  eoieiioe, 
left  Utile  donbt  ae  to  his  estimation  of  modem  yiews.  If  iProfeseot 
BfauAie  te  ati  attthorttsr  on  ihe  snbjeet,  tbe  world  is  goingr  the  wrong 
way.  de  inrinded  Christian  eihios  in  his  programme.  The  root  of 
Àese  were  religion,  and  the  moet  patent  leren  of  Christian  morals 
were  Monotiieisin,  a  hiatorioal  Sarionr,  and  a  fntnre  life.  Among 
tbe  Abuses  of  Chtistian  ethios,  he  mentioned  Seetsrianisn,  Ortho- 
dozy,  ind  Bitoalism.  The  latter  he  deolsred  to  be  an  ontgrowth  of 
Jndidom.  His  closing  lecture  wss  deroted  to  modem  representa- 
tires  of  morsl  and  poUtical  philosophj. 

FrofesBor  l^dall*s  lectures,  whioh  commenced  three  weeks  ago,  and 
trhich  are  deliyersd  on  ThnrsdayB  at  three  o'olock,  inoreasein  intmst. 
The  sabjeot  te  **  Eleotrical  Phenomena  and  Théories,'*  and  the  expéri- 
menta are,  as  nsaal,  of  the  Tery  best  description.  The  hydrogen 
bnbbles  rising  from  the  snrfaoe  of  platinnm  when  in  contact  with  sine, 
both  being  immersed  in  aoidnlated  water,  were  made  visible  to  the 
audience  by  being  illnminated,  and  their  image  thrown  on  a  screen. 
De  la  BiTe's  explanation  of  what  is  going  on  in  a  bar  of  iron  on  its 
being  magnetised,  was  said  by  the  leoturer  to  be  as  tme  as  it  was 
aottte.  On  being  magnetteed,  snoh  a  bar  te  altered  in  shape;  and 
•Ithongh  the  change  which  it  nndergoes  is  imperceptible  nnder  ordinary 
ciroamstanoes,  Joule  discoTered  and  obrorred  the  élongation  by  means 
of  lerers  and  a  microscope.  Professor  l^ndall,  in  his  experiment,  also 
nses  a  lerer,  angmenting  the  élongation  fifty-fold.  This  motion  he 
applies  to  tnm  an  azte  on  a  rotating  mirror,  from  which  a  long  beam 
of  h*ght  te  reflected,  which  forme  an  index  withont  weight.  Thns,  on 
ihe  iron  bar  being  magnetixed  by  an  electro-magnetio  hélix  snrronndinf 
it,  a  displacement  of  the  reflected  beam  was  obtained  on  a 
white  screen,  amoonting  to  several  inches.  A  beantiful  experi- 
ment in  oorroboration  of  the  theory  that,  on  being  magnetiaed, 
the  partioles  of  an  iron  bar  tzy  to  set  their  longest  dimensions  parallel 
to  the  direction  of  magnétisation,  was  shown  by  Professor  Tyndall. 
In  a  oyUndrical  Tessel,  with  flat  glass  ends,  magnetio  oxide  of  iron 
was  saspended  as  a  powder  in  water.  This  vessel  was  snrronnded  by 
a  coil  of  ooTered  wire.  On  contact  being  made,  it  is  enpposed  that  the 
partioles  arrange  themselves  as  stated  above  with  regard  to  the  iron 
bar.  The  leotnrer  sent  a  beam  froln  an  eleotrio  lûnp  throngh  the 
mnddy  liqnid,  wherenpon  a  magnified  image  of  the  end  of  the  eylin- 
drioal  oeil  appeared  on  the  aoreen.  This  illnminated  dtek  changed  its 
appearaace  on  contact  being  made.  It  beoarae  mnoh  brighter,  or,  in 
other  words,  the  liqnid  allowed  more  light  to  pasa  throqgh  it  ;  whioh, 
in  the  described  arrangement  of  the  partidea  within  the  Tessel,  wonld 
lind  its  explanatîon.  The  attraction  and  repnlaion  of  aame  and  oppo* 
aite  eleotrioitieB  waa  illoatrated  in  a  homely  and  yet  striking  manner. 
A  lath  was  plaoed  on  the  oonyex  side  of  a  watch-glass,  in  eqnilibrinm, 
and  so  as  to  yield  readily  to  a  slight  action.  A  stick  of  mbbed 
sealing-wax  was  bronght  near  one  extremity  of  the  lath,  which  f ol- 
lowed  its  scarlet  entioer  at  a  paoe,  as  if  désirons  of  aonihilating  the 
distorbing  dwaïf ,  mnch  to  the  amusement  of  the  crowded  audience. 


BOYAL  INSTITUTION  OF  GREAT  BBITAIN. 

Mondât,  Mat  9. — Gteneral  monthly  meeting.  Sir  Henry  Holland, 
Bart,  M.D.,  D.C.L.,  F.B.S.,  président,  in  the  chair.  Thomas  William 
Booid,  Esq.,  F.S.A.,  Misa  Eliaa  Bowman,  Mtea  Margaret  Graham, 
BeT.  Brenchtey  Sjngaford,  M. A.,  Henry  Francia  Makina,  Eaq.,  Begi- 
nald  Heber  France,  Eaq.,  the  Earl  of  Boaae,  F.B.S.,  the  Bon.  Captain 
Beginald  Talbot,  M.P.,  the  Hon.  Percy  S.  Wyndham,  M.P.,  were 
eleoted  membera  of  the  Boyal  Inatitntion.  John  Tyndall,  Eaq.,  LL.D., 
F.B.S.,  waa  re-eleoted  aa  Profeasor  of  Naturel  Phîloaophy.  The 
preaanta  received  aince  the  laat  meeting  were  laid  on  the  table,  and  the 
Uianka  of  the  membera  retumed  for  the  aame. 


THE  INSTITUTION  OF  CIVIL  ENGINEEBS. 

Mat  SbD. — Charlea  B.  Vignolea,  Eaq.,  F.B.S.,  preaident,  in  the  chair. 

The  paper  rend  waa  "  On  the  Strength  of  Iron  and  Steel,  and  on  the 
I>eaign  of  parte  of  Stmoturea  which  conatet  of  those  materials,"  by 
Mr.  George  Berkley,  M.  Inst.  CE. 

Tbe  anthcnr  stated  that  the  strength  of  wrought  iron  yaried  with  the 
qnantities  of  work  inyolved  in  the  production  of  the  f  orm  of  the  mate- 
xial  tested.  Thte  was  proyed  by  the  faot  that  a  bar  of  iron  1  in.  square, 
wliioii  woold  break  with  a  strain  of  26  tona,  wonld,  if  drawn  down  to 
the  form  of  wire  jfn  in.  in  dtemeter,  bear  a  strain  of  40  tona  per  square 
inch.  The  strengtn  to  be  relied  on  in  practice  would  probably  be  beat 
repreaented  by  the  minimum  atroin  that  I  aquare  inch  wonld  bear 
withont  rupture,  and  by  the  amonnt  of  atretoh  whioh  would  take  place 
in  a  giyen  longth  before  it  broke.  Iron  could  be  obtained,  at  the  cur- 
rent  maxket  ratea,  whioh  would  bear  the  following  strains: — ^For 
plates,  an  ayerage  bieaking  strain  of  20  tona  per  aquare  inch,  and  a 
minimum  breaking  strain  of  19  tona  per  aquare  inch,  and  an  ayerage 
atietch  of  1  in.  in  12  in.  lineal.  For  L  and  T  ivona  an  ayerage  break- 
ing atmin  of  22  tona  per  aquare  inoh,  and  a  minimum  brealdng  strain 


of  21  tons  per  square  Snoh,  and  an  ay«T«Lge  streteh  of  14  in.  in  12  in. 
Ihieal.  For  riyet  Iron  an  ayerage  breaking  strain  of  18  tons  per  oir- 
eular  inch.  For  bars  intended  f6r  chains,  couplings,  A«.,  an  ayerage 
breaking  strain  of  22  tons  per  aquare  inch,  and  an  ayerage  atretch  of 
1{  in.  in  12  in.  lineal.  For  ordinary  claaaea  of  work,  let  at  oompetitiye 
pricea,  atronger  iron  could  only  be  obtained  with  diiflionlty. 


NEWCASTLE-ON-TYNE  NATUBAL  HISTOBY  SOCIETY. 

Aknual  Mkstino. — On  Tueaday,  May  lOth,  the  anniversary  meeting 
of  the  Northumberland,  Durham,  and  Newcaatle-upon-iyne  Natural 
Hiatory  Society  waa  held  at  the  Muséum,  Weatgate-street,  Newcaatle. 
Mr.  I.  L.  Bell,  V.P.,  in  the  choir. 

Mr.  A.  Freire  Marreco,  one  of  the  hon.  secretaries,  read  the  fol- 
lowing report  :— 

*'  Your  committee  baye  again  to  chroniolo  a  aeason  of  comparatiye  pro- 
aperity  in  the  affaira  of  the  aociety,  unmarked  by  any  yery  spécial  eyent. 
The  treaaurer'a  atatement,  herewith  preaented,  ahowa  a  balance  in 
hand,  notwithatanding  a  number  of  important  improyementa  inrolyinj? 
outlay,  which  baye  been  efTected  during  the  paat  year.  The  muséum 
atiU  continuée  to  be  latigely  frequented  by  the  public  ;  notwithatanding 
the  charge  for  admiaaion,  13^640  peraona  haying"  paid  at  the  doors, 
beaidea  membera  and  their  frienda.  It  te  fairly  open  to  queation, 
howeyer,  whether  thia  number  wonld  not  be  atîll  fnrther  increaeed 
were  the  doora  opened  free  on  certain  daya,  aa  in  aome  museuma.  The 
ayeraife  ineome  from  thia  aource  aince  1868,  when  the  charge  waa  first 
fixed  at  ita  preaent  amount,  haa  been  abont  iB120,  an  important  item 
in  the  aociety'a  preaent  balanoe-aheet,  but  one  with  whioh  a  yery 
moderato  share  of  a  muaeum  rate  would  enable  it  to  diepenaa,  at  any 
rate  in  part.  The  winter  eyening  meetinga  haye  been  oontinued 
during  the  paat  aeason,  and  haye  been  fairiy  attended  by  membera  and 
their  frienda  aa  heretofore  ;  but  the  dilficulty — ^whioh  increaaea  eyery 
yeaz^— of  obtaining  the  aeryicea  of  auitable  lecturera,  haa  neceaaitated 
the  omteaion  of  one  meeting;  and  your  committee  fully  anticipate  that 
aome  change  in  the  arrangementa  will  be  reqnired  at  no  diatant  date. 
The  moat  important  amoog  the  donations  to  the  muséum  haye  been 
the  late  Mr.  Loftus's  collections  of  fossile,  Sir  W.  G.  Armstrong; 
skeleton  of  bottle-nose  whale,  Messrs.  J.  Bogerson  and  Flnmpton  : 
skeleton  of  great  northem  Norqual,  S.  Langdale,  Esq.  ;  oaat  of  sknll 
of  Physeter  hidevs.  Sir  W.  C.  Treyelyan  ;  fasciculns  cf  British  willows, 
the  Bey.  J.  F.  Leefe;  cases  of  Eozoon,  Canadenae,  and  Leftuaxa, 
H.  B.  Brady,  &o.  Your  committee  would  hère  impreaa  upon  membera 
and  the  public  the  yalnable  aid  which  may  still  be  giyen  in  thte  way. 
To  take  a  single  instance.  Many  yarieties  of  common  British  birds 
are  atill  unrepreaented  in  the  muséum,  though  one  often  hears  of  their 
being  obtained  in  our  more  or  lésa  immedtete  neighbonrfaood. 
Aaaiatanoe  in  obtaining  desiderata,  either  by  présentation  or  pur- 
chase,  is  mach  required.  Through  the  kind  assistance  of  Joeeph 
Duff,  Esq.,  of  Etherley,  a  yery  yaloable  collection  of  fossils  haa  been 
aoqidred  from  Middridge  Quarry,  at  the  almoat  nominal  eœt  of  JBIO. 
Among  the  apecimena,  aome  of  whioh  are  abaolutely  unique,  are — 
Beptilea  :  Protosawrus  «ptnm,  new  to  England  ;  FVotosattms  Hœleyiy 
new  apectea.  Amphibiana  :  Lepidotosa'wnis  Dvffii,  new  genua  from 
magneaian  limeetone.  Ftehes:  Janassa  hituminosct,  Schloth;  and 
Acrolepi»  ê^scvlptus^  Gumar,  new  to  the  mari  slate  of  England.  Nu- 
meroua  apecimena  of  the  gênera  Pygoptema,  Palssonieeus,  Ptetyaomus, 
Caslacanthns,  and  many  interesting  plant  romains.  No  other  important 
acquiaitiona  haye  been  made  by  purchase.  In  the  yertebrate  collec- 
tions, the  British  maromals  haye  been  arranged  in  the  south  gallery  by 
Mr.  John  Hancock.  Beyeral  species  and  varieties  are  wanting,  whioh 
your  committee  hope  may  be  soon  snpplied.  Mr.  Hancock  has  ateo 
brooght  togetber,  aa  a  classical  collection,  the  British  birds  figured 
from  by  Bewick,  with  the  exception  of  the  Bed-breasted  Gooae  and 
little  Bittern,  of  which  tho  socicty  does  not  possess  dnplicates,  and 
which  are  therfore  for  the  présent  retaincd  in  the  gênerai  collection. 
In  the  inyertebratea,  Mr.  D.  P.  Moriaon  ia  now  occupied  in  arranging 
the  entomological  collectiona  in  the  new  drawera  which  haye  been 
apecially  constructed  for  them.  Your  committee  haye  nnder  oon- 
aideration  certain  changes,  which  they  trust  wiU  still  fnrther  increaae 
the  yalue  and  usefulneaa  of  the  muséum.  A  amall  printing-preaa  and 
type  haye  been  purchased,  for  labelling  pnrposes  ;  and  your  committee 
hdpe  before  long  to  effeot  considérable  improyement  in  this  important 
partioular.  It  is  proposed  to  take  down  a  terge  number  of  the  foreign 
birds,  and  deposit  them  in  the  drawera  set  at  liberty  by  the  remoral 
of  the  insecte  to  their  new  position.  The  space  thns  gained  may,  itte 
thought,  be  utilized  for  a  zoological  type  collection  of  an  elementaiy 
oharacter,  to  be  prorided  with  olear  and  full  descriptiye  labels.  It  te 
also  proposed  to  arrange,  in  one  or  more  of  the  rainerai  cases,  a  sto- 
dents'  collection  of  the  oommoner  minerate,  with  a  yiew  of  obvmting 
the  confusion  produced  on  beginners  by  numerous  duplicatea  and 
yarieties.  Haying  regard  to  the  labour  which  theae  improyementa 
will  entail,  your  committee  are  of  opinion  that  the  time  haa  airiyed 
when  a  porter  may  with  adyantage  be  engaged,  ao  aa  to  aet  the  keeper 
more  at  liberty.    Laatiy,  your  committee  haye  under  oonaidetatûm  the 


M^18»18rO.] 


80IEKTIFI0  OPINION. 


458 


poMibility  of  pabUahlog  a  diort  dMoriptiTe  oatelogM  of  ifae  ttiiiMitm, 
with  a  Tiew  to  thé  MaistuiM  ol  membert  sud  tiftitovii  la  ih»  eKâmiii»- 
tion  of  lis  oontflnti.  Yoor  oommifctee  omnot  odose  thia  Mport  withoat 
ezpMisfaig  their  ngnt  at  fhe  lou  of  Mr.  Oeorge  Hodg^'s  lèrTiaes  ai 
bon.  MOMtaxy,  whioh  haa  baoi  entailad  by  bit  remoTiU  to  a  dlstanoe. 
Tb«j  trust,  bowerer,  tbat  tbia  will  not  proTont  bia  lending  yalnabla 
aaaiataooe  ia  tbe  anangemeiit,  Ao.,  of  tba  oollaotiona  <rf  Badiata." 

Mr.  Blaoklook,  tbe  treaaurer,  tben  read  tbe  finanoial  report,  wbiob 
Bbowed  tbat  tbe  balaaee  in  baad  in  Joly  1868  waa  iSlOa.  5a.  lOd.  ;  and 
at  tbe  end  of  tbe  Ame  year  iB166.  Oa.  Sd.  Tbe  reoeipta,  inclading^ 
balaaoe  at  tbe  end  of  1869,  were  iB560. 14a.  9d.,  loarinff  a  balanœ  in 
band  of  J6200.  5a.  8d.  Tbe  reoeipta  from  anbaoriptiona  and  admiaaiona 
to  tbe  mnaeom  for  tbe  preaent  year  bad  been  iB95.  98.  8d.,  and  tbe 
ezpeaditiiie  ^6191. 15a.  lOd.,  leasing  a  balanoe  in  baad  of  JB108. 19a.  Id. 

Tbe  Cbairman  vemarked  tbat  finaneiallj  tbe  aoeiety  waa  in  a  moat 
aatiafàotoiy  poaition;  bnt  be  did  not  tbink  tbat  it  oooapied  tbat 
poaition  in  pnbllo  eatimation  to  wbiob  it  waa  jnatlj  entitled.  So  far  aa 
Britiab  birda  were  oonoemed,  tbe  mnaenm  waa  eqnal,  it  not  anperior, 
to  tbe  ooUeotien  in  tbe  Britiab  Mnaenm.  It  aeemed  a  reiy  diabaarten- 
ing  poaition,  tberefore,  for  tbe  aooiety  tbat  tbe  nnmbera  of  ita  membera 
hù  dwindled  aa  it  bad  done.  Tbe  Newoaatle,  Dorbam,  aad  Nor> 
tbomberland  Nataral  Hiatory  Society  waa  at  tbe  praaent  time  râtoally 
oompoaed  of  a  yery  amall  daaa  of  individnala. 

Mr.  Aibaay  Haaoook  remarked  tbat  twenty  yeara  ainoe  tbe  aooiety 
oompriaed  300  membera.  At  tbe  preaent  tirae  it  bad  not  150  membera. 

The  Cbairmaa  belie^ed  tbat  ont  of  tbe  13,000  pereona  wbo  riaited 
tbe  mnaenm  laat  year,  bardly  1,300  belonged  to  Newoaatle. 

Tbe  reporta,  banng  been  formally  mored  and  aeoonded,  were 
adopted. 

It  waa  nnanimonaly  agreed  tbat  tbe  liât  of  olBeeia  aad  oommlttee 
for  tbe  enaning  year  atand  aa  for  1869,  witb  tbe  following  exoeptiona, 
namely — ^Mr.  A.  Freira  Marreoo,  in  place  of  Mr.  George  Hodge,  aa 
oae  of  tbe  bon.  aeoretariea }  Mr.  Hodge  plaoed  on  tbe  committee,  vice 
Mr.  J.  H.  Bidbardaon  ;  aad  Mr.  William  Dinning  added  to  tbe  eorpe 
of  enratora* 

On  tbe  motion  of  Mr.  Aibaay  Haaoook,  aeeoaded  by  Mr.  Newall,  a 
committee  waa  appoiated,  conaieting  of  Mr«  Triatvam,  Mr.  Hancook, 
Mr.  Abba,  and  Mr.  Norman,  to  prépaie  a  pétition  to  Barliament,  witb 
tbe  Tiew  of  pntting  a  atop  to  tiie  wboleaide  deatmotion  of  birda  in 
oonntiy  diatriota. 

Mr.  Olover  remarked  tbat  eifeotnal  meaanree  oagbt  to  be  taben  to 
aeoore  tbe  mnaenm  againat  raragea  by  fire. 


BICHMONB  ANB  NOBTH  BIDINa  NATUBALI8TS'  FIELD 

CLUB. 

Thi  monibly  meeting  of  tbîa  aooiety  waa  beld  in  tbe  Maseum  on 
Taeaday  eTening,  tbe  lOtb  inat.,  tbe  prealdent,  Mr.  Wood,  F.G.S.,  in 
tbe  obiîr.  Tbe  meeting  on  thia  oooaaion  waa  of  nnnanal  intereat,  on 
aoooont  of  tbe  président  baying  jnat  retnmed  from  a  prolonged  viait 
to  ona  of  tbe  moat  aoientiflo  noblemen  in  Ireland.  He  broagbt  over 
for  tbe  dnb  a  gteat  many  objecta  of  intereat,  and  gare  a  long  deacrip- 
tton  of  Ireland,  witb  ita  people,  ita  boga,  and  ita  wonderfol  coast 
aoenety,  partiodarly  deaoribing  and  exbibiting  minerais,  atone  imple- 
menta,  and  pbotograpbs  from  ita  two  great  northem  attractions,  tbe 
Qiant's  Canseway  and  Carrick-a-Bede.  The  Canaeway,  tbongb  fnll  of 
intereat,  be  conaidered  very  inferior  to  Staffa.  On  tbe  table  were 
apedmena  of  atone  implementa,  a  gigantic  wild  boar'a  bead,  aad  oak  and 
yew  from  tbe  Tgn«îaVinftn  bog.  BoUi  of  tbe  treea  are  there  of  immense 
sise,  nndonbtedly  coevid  witb  man,  as  marks  of  fire  aa»  aometifflea 
npon  tbem.  Spedmena  of  felapar,  in  différent  atagea  of  mannfactare, 
aod  anperb  works  of  art,  asaisted  a  deacription  of  tbe  world-famed 
BeUeck  pottery.  likewise  a  bronse  oelt,  feom  Drogheda,  stone  im- 
plements,  and  meeotype  from  tbe  Canseway,  and  aerpentine  marble 
from  Donegal.  The  wonderfnl  identtty  between  the  first  traces  of 
maa  in  Enrope,  and  tbe  implements  now  in  nse  in  some  of  tbe  Soatb 
9ea  Islaads,  wbere  metals  are  nnknown,  waa  pointed  ont,  as  on 
fonner  oocasîons.  Mr.  W.  Home,  of  Leybnm,  exbibited  a  fine  séries 
of  oarboniferons  fisbee'  teetb,  from  Wensleydale.  Tbe  président  oom- 
plimented  tbis  gentleman  npon  their  beanUf  ol  presezration  and  tbe 
skill  witb  whiob  tb^  bad  bean  ramored  from  tbe  matnz,  and  stated 
tbat  be  (tbe  président)  bad  been  fortonate  enongb  to  diBCOver,  in 
qnanrîea  near  Btebmond,  a  new  geans,  desoribed  by  Agassia,  tbe 
Priêtoduê  falealhu  s  aod,  tbongb  be  waa  tery  faadUar  witb  tbia  geaaa, 
tbe  aeriea  on  tbe  taUe  were  mncb  finer  than  aay  tbat  bad  yat  beea 
dlaeoTered,  Hr.  Kiriibam,  of  Maaebeater,  aeat  a  partioolariy  flob 
apecimea  of  laad  ore,  from  Kent  Head.  Tbe  prealdent  atatad  tbat  be 
boped  bef ore  tbe  nezt  mon^Jr  meeting  to  complète  aRmagamenta  for 
aa  exoarsion  of  tbe  elob  to  ïlamborongfa  Head. 


EDINBUBQH  BOTANICAL  SOCIETY. 

Thx  sodety  met  on  Thnraday,  14tb  AprQ,  at  5,  9t.  Andvaw-aqttare, 
8ir  Walter  EUiot,  président,  ia  the  chair.  Tbe  followiag  «ommnai* 
eatiOBa  were  read:*** 


**  Oa  tbe  lloweriag  aad  Fniitiag  of  Atieuha  Japoniea"  by  Mr.  P.  S. 
Bobertaoa.— Tbe  anttior  bad  obaerred  thatrecently  introdaoed  female 
planta  fM>m  Japaa  (grownin  a  coal-pit)  came  into  flower  in  Jannary  and 
Fèbmaiy,  whàe  tbe  aiale  planta,  grown  in  the  aame  dronmatanoea, 
noTer  came  lato  flower  till  the  middle  of  March.  Yet  be  bad  erory 
year  obtained  a  crop  of  yonng  aeedlinga  from  tbe  berriea,  aJtbongh  the 
female  flowera  were  qnite  abriTelled  before  tbe  maie  onea  expanded. 
He  foond  tbat  tbe  oomlnon  apotted  rariety,  long  grown  in  tbia  conntry, 
did  not  flower  till  May  or  Jnne,  altboogh  grown  in  tbe  pit  or  bouae 
witb  tbe  othera,  and  begina  to  eipand  ita  flowera  when  tbe  malea  ara 
getting  paat  ;  yet  it  also  nerer  f  ails  to  prodnœ  a  crop  of  f rnit  with 
perfeot  seeds.  He  thonght  tbat  the  pollen  mnst  lodge  for  some  time 
in  tbe  scales  of  the  nnopened  flower-bnds,  or  reaobes  tbe  pistils  before 
tbe  flowers  are  expsnded  ;  bat  how  to  aoconnt  for  the  fértilising  of 
tbe  early  flowering  Tarieties  be  was  at  a  loss.  Tbis  year  be  bad  f oroed 
on  the  flowering  of  the  maie  plants  by  pladng  tbem  in  strong  beat, 
aad  bad  ail  tbe  Tatietiea  of  the  maie  and  female  planta  in  foU  flower 
at  rery  nearly  tbe  aame  time,  and  accordinfl^y  antidpates  a  mncb 
larger  prodnce  of  berries  than  in  former  years,  when  tbey  were  lef t  to 
tbe  ordinary  eonrse.  He  exbibited  a  branch  bearing  berries  witb 
perfeot  seed{  yet  when  that  plant  came  into  flower,  there  bad  not 
been  a  maie  plant  in  tbe  boose  wbere  it  grew  for  folly  a  montb 
prcYionsly. 

Mr.  Sadler  atated  that  be  bad  been  inf ormed  by  the  Meaara.  Lawaon 
that  wbere  there  waa  a  great  lapae  <^  time  between  the  flowering  of 
maie  and  female  Ancaba  planta,  tbey  freqnently  coUected  tbe  pollen 
aad  kept  it  wrapped  ia  paper  nntll  ancb  time  aa  tbe  female  flowera 
were  ready  for  fertilisation,  when  it  was  applied  to  the  stigmas,  and 
thns  secnred  inr&riably  a  crop  of  frnit  with  perfeot  seeds.  By  grafting 
the  maie  plant  on  the  female,  the  two  kinds  of  flowers  might  ezpaad 
nearly  at  the  aame  time. 

"Bemarka  on  Orimmia  pruinosa  (Wilaon's  MSS.),"  by  Mr. 
William  BeU. 

"Bemarks  on  Boehmeria  nivea  {Urtica  nivea  of  LinnsBos),"  by 
Mr.  Sadler.  Mr.  Sadler  exbibited  raw  and  prepared  fibres  of  tbe 
Boebmeria,  as  well  as  artides  of  dress  nûuiafaotared  from  it,  snd 
drawiags  and  spedmens  of  the  plant.  He  stated  that  it  was  a  plant 
whiob  was  attraoUng  a  good  dcal  of  attention  at  the  présent  moment, 
both  in  this  conntry  and  abroad,  from  the  f act  that  the  GoTemment 
bad  latdy  oifered  an  award  of  J65,000  for  the  invention  of  a  machine 
capable  of  separating  the  fibre  from  the  bark  and  stem  in  an  inex- 
pendve  manner;  tbe  working  expenses  of  tbe  prepared  fibre  not  to 
exceed  JB15  per  ton,  and  to  be  of  snob  qnality  as  to  realÎEe  not  less 
than  ^50  per  ton  in  the  EngUsh  market.  The  olfer  of  this  premiom 
was  isaned  from  tbe  India  Office  in  Febmary  last,  and  one  year  given 
to  competitors  ;  bnt  be  regretted  to  see  it  stated  in  the  newspapers 
abont  three  weeks  ago  that  a  gentleman  in  Bombay  had  inrented  a 
machine  anoh  aa  was  reqnired.  He  thonght  that  the  Govemment 
onght  to  oontradiot  snch  a  statement,  as  he  believed  that  it  had  the 
effect  of  stopping  many  intending  competitors  in  their  inventions. 

Mr.  Sadler  went  on  to  desoribe  Boehmeria  nivea  aa  a  berbaceona 
plant,  bdonging  to  the  nataral  order  Urtioaoea,  and  indigenoas  to 
Sooth-Eastem  Asia.  He  referred  to  the  other  fibre-yielding  plants 
belonging  to  tbe  same  natnral  order,  and  exbibited  a  soarf  manafao- 
tnred  from  the  fibre  of  tbe  oommon  nettle  {Uriica  dioica),  whioh  he 
desoribed  as  a  fine  and  soft,  bnt  not  lasting,  fibre.  The  Boehmeria  is 
known  as  "  Bheea,"  "  Bamie,"  "  Ma,"  or  "  Chn-ma,"  "  Chinese  grass," 
and  "Chinese  nettle."  Several  notices  of  the  plant  bave  recently 
appeared,  aad  Mr.  Sadler  particolarly  notioed  a  paper  by  Mr.  George 
King,  M.B.,  pabUshed  in  the  Journal  qf  the  Agrictdturai  and  Horti- 
eultural  Society  of  India,  vol.  î.,  part  4,  and  the  full  description  of  tbe 
plant,  and  mode  of  proparing  its  fibre,  as  given  by  Dr.  Boyle  in  his 
Fibrous  Plants  qf  India,  Dr.  King  states  that  natarally  tvrice,  bat 
nnder  onltivation  three,  four,  or  even  five  times  a  year,  aooording  to 
dimate  and  soil,  a  frssb  set  of  stems  shoot  np  from  the  root.  The 
proper  time  to  ont  tbe  old  twigs  for  their  fibre  is  when  tbey  begin  to 
become  brown  at  thdr  bases.  In  the  Govemment  Gardons  at  Deyrah 
Dhoon,  wbere  tbe  objeot  aimed  at  bas  been  the  propagation  of  the 
plant,  and  not  the  extraction  of  its  fibre,  the  stems  bave  hitherto  been 
ont  down  only  twioé  a  year.  If,  bowever,  it  was  weÙ  watered  and 
mannred,  three  orops  (as  is  the  case  in  China)  might  be  obtained.  In 
tbe  moist  dimate  of  Assam,  fonr  or  five  cropa  may  be  obtained.  The 
plant  ia  haidy,  aad  thrivea  well  in  parte  of  India,  diifering  so  maoh  in 
dimate  and  other  pbydcal  conditiona  aa  Assam,  Bengal,  the  North- 
West  Provinces,  aad  the  Kangra  valley  in  the  Pnigab.  It  bas  also 
been  introdaoed  witb  snccess  in  tbe  Madras  Preddency.  In  Deyrah 
Dboott  aome  old  planta  tbrow  vp  aboota  from  8  to  10  ft.  bigh,  6  ft. 
beiag  tbe  commoa  beîgbt.  Aa  8  ft.  aboot,  if  earefnlly  manipnlatod, 
will  yidd  a  fibre  6  ft.  loag. 

Dr.  King  aaxt  aotioea  tbe  limit  of  ita  growtb,  aad  tbe  aoii  aad 
eUmate  beat  anited  for  it.  In  speaking  of  its  propagation  aad  cnlti- 
▼atioB,  be  states  that  the  plaat  is  monoMnoob,  aad  tbat  seed  ia  aaœr» 
tala  la  b)aalitiea  wbere  the  iaseots  are  aot  iadigeaoaa,  by  whiob  feona- 
datioa  ia  ptobaUy  for  the  moat  part  aocomplisbed.  la  distriota  wbere 
Boebaiavfa  bM  beea  iatrodaaed,  propagaHoa  bas  tbtrefore  been  oon* 
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tù  the  ChftBoallOT  Ui»  faUowiiig  repl7  : — "  I  Uwak  roa  for  roar  kfil 
ftddraM.  It  gi*ea  m»  gm^t  MtktwtioB  to  Dp«&  tl|«  b«aalif«l  ud 
■pMiooa  building  proTidëd  by  tke  libsnli^  of  PvHMMot  for  tht  Unl- 
**ni^  of  London.  The  OMnpbtion  at  thât  building  Bwrk*  ■  naw  im 
in  Iba  hiitoiy  of  ths  UnlTenity,  Um  Mibierementa  o(  «Uah  lMt« 
kliwd;  jnitifled  tbe  eipect&tiaiii  oî  tbe  patiiotia  ud  «lUghtonad  intn 
b;  vhose  efforta  md  on  whoae  «dvioa  it  wM  toondAd.  I  b»Te  Dartt 
eeMsd  to  watoh  with  gtMt  interait  th«  grewing  nirfnlnt»!  et  tUs 
noble  iuBtitntîon  ;  uid  I  do  not  donbt,  uio  I  mmattlj  âaaira.  Uiat  the 
oonfldeDoe  witb  irhîcli  tbe  Uni» ersitjt  il  regaided,  not  io  Ein^Âiid  onJf, 
but  tbronghont  mj  ampire,  will  oontinnt  to  inonaMj  ud  that  iU 
inflnaocs  will  be  Dsed  in  the  f atnts,  H  haretotoM,  foi  tiw  •noontage- 
meat  ot  «oiuid  and  libéral  eânoation  unong  ail  rlewea  and  ia4W*  of  my 
people,  withoat  dUtinotioD  of  otead."  Hei  Miqaatj  tban  dsidand  tte 
building  opened  i  and  the  totaI  partj  aoon  afterwaidi  left.  Tbe  fini 
ConTocation  in  tbe  naw  building  waa  tban  hald,  and  the  gradnaiea  aod 


Freventing  laenutAtlon  ta  Boilera.— The  inTention  of  Mr.  C. 
Forater,  of  Aagabnrg,  Bavaria,  oomôat*  in  pUoiiig  a  Tawel  above  tbe 
boiler,  and  oonneoted  to  it  b;  two  pipes,  thaï: — To  tb«  top  of  the 
boilar  he  boite  a  atandaid,  throngh  whieh  ate  tvo  small  (dpea.  To 
the  Dpp«r  and  of  tbia  ittuidsKi  a  oook  or  Talie  ïa  aeoniad,  having  two 
païugee  throngh  it  to  open  ot  oloee  tbe  pacaagaa  from  tke  bd]«r 
tbioogh  the  atandard  to  a  oloBod  reuel,  whioh  Teaael  he  boite  on  to  the 
npper  aide  of  the  oock  oi  Taire.  Thïe  cloeed  Tueie],  irliicb  it  •eonnd  to 
the  boiler  bj  the  ttandaid  and  Taire  ehamber,  haa  two  pipe*  In  it 
extendingcpwardsfrom  the  paatagea  in  the  Taira  ebaoïbar  ta abontiti 
oentre.  or  a  UtUe  hjgbai  ;  the  paaaagaa  oi  pipee  at  tbe  lowei  end  o(  the 
re  oonneoted  to  two  unilM  pipei  ptajwting  downwardi  into 
leMbiOB  below  the  low-water  lereL  Ib  thii  mamiar  there 
m*  ftom  tbe  boiler  ta  the  oloeed  TaMel  abora,  aa 
deaoribed  bj  maana  of  two  diatinot  pipea  ud  paasagea,  eaeh  pipe  baing 
open  at  both  enda,  bnt  spable  of  belng  oloted  bj  tbe  Taire  batween 
the  boilei  and  oloaed  raaaal  abora. 
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Sosiet;  of  Arts,  8  p.m.     "Ou  ] 


WKDNESDAY,  Hay  ISUi. 


y  of   Aeoount,  In- 


tionot  E 


g  Slandards,"  printed  in  the  Journal  e/  U«  Soritlf  of 


Saloœona,  Bart..  ._ 

PbannaoauUoal  Sodétj, 

THUB8DAY.  IKb. 

Rojal  8nciaty,  8  30  p.m.  "  Eiperimsnta  on  the  Um  of  Aloobol  (Ethyl 
Aloohol}  on  the  Uumu  Bodj,"  by  Dr.  Pirkaa,  F.RR  and  Couat 
C.  WollovioE.  "Od  the  Cauie  ud  Theoretia  Valua  of  the 
AesistaDce  of  Flanura  io  Boami  Subjooted  to  TraniTerao  atrera," 
W  W.  H.  Barlow,  F.R.B.  "On  Deep  San  Tharmotneltra,"  by 
dammsDdflT  J.  E.  Davis,  R.N.  "On  Ihn  DHhienoe  batwaen  a 
Hand  and  a  Foot,  as  shown  by  thelr  Flexor  Tendons,'  by  Rer.  Dr. 
HaugiitoD,  F.R.S.    And  other  Papai 

lyal  lutituUoD,  " ^--._!_i._  i- 

Loudon  Inatitutic 

Bofal  Socielf,  8.W  p.m. 

Sooiaty  of  AatiqoBriw,  8.30  p.m, 

Zooloçital  Society,  8.30  p.m. 

Chemica!  Sodoty,  8  p.m. 

Numiimatlc  Society,  7  p.m. 

Anthnpolo^loal  Sooiaty,  8  p.m.  "Raoe  in  Marie,"  by  Henry  P. 
Cborlay,  Esq. 

PRIDAT.  SDtfa. 

Pbllolonical  Sooletr,  8,15  p.m. 

Royn]  Iiiatitulion,  8  p.m.    Aloma,  by  Prof.  WUHamBon. 

8ATUBDAY,  31st 
OeolofiUlB*  Anodation.— EicaraioD  to  Erith,  Kent.    Hambera  to  maet  at 

Charing  Cn>M  Station,  at  2  p-m. 
Royal  Inititution,  3  p.m.    Cometa,  by  Pnd.  Orut. 
SDNDAT,  sand. 


Sonday  Lectnra  Society,  S  p.m.  "On  the  Ueaa  ot  the  Anolant  Qreek* 
respeêtiDK  death  and  ImmarlaHty,"  br  the  Rar.  PinfaBSor  Lewii 
Cunpball,  M.  A,  Oion,    (St.  Andraw'a  Urirerslty). 

UONDAY,  33cd. 

Soyal  a»igTaphieal  Sooie^,  8  p.m. 

Vlototia  Inrtitntfl,  8  p.m. 

Lmdoi  Iwtitntion,  i  p.m. 

National  AaapolirtMin  for  tbi  Promotion  rf  floaial  W»  8  p.m.  '^Hov 
to  Deielt^  the  Paneoger  Trsffio  on  Railwam  Mempllfi^  by  Spiwtal 
HefereDoe  to  tbe  Midland  Bailway,"  by  0.  W.  Jonei,  Eaq. 


TUB8DAT,  SUh. 
Royallnatittltte,  S  p-B,    Bialery,  Prof.  Baaiay. 
Bayai  M«lk«l  wd  CUniigloal  8aout|y>  B-W  p.m. 
liatilntioD  oTCinl  Kiginaen,  I  p.in. 

EthnokiBioal  Sodsty,  S  p-m. 

Birmingham   Natora]   History   and   Hieraaoopioal   Society,  730  p-m. 

ConTeraaiiana  and  EihihlUOQ  of  Speoimena.     Sbort  papMe  bon  tlie 

Zoologtcal  SeotloQ,  fto. 

WEDNB8DAY,  SRb. 
Society  ot  ArU,  8  p.™.    The  Paper  by  Mr.  Willli,  "On  the  New  Oigu 

in  the  Albert  Hall  of  Arts  and  Sdenœa,"  ia  paatponed. 
Oeolocioal  Bocie^  S  p-m. 
Royal  Sooie^  of  Utentura,  S  SO  p.m. 
Anhnologioal  AMOetation,  S  p.m. 


SoHDii  Lectdri  Sooiiti—  w  h  D"— ïonwin  aee  tbat,  n  far 
from  takmg  tha  t  air  tou  alisga  ne  tbuil'  rery  highly  of  yaor  laboun. 
TIm  omia^n  from  the  diary  waa  purely  acmdsntal,  and  we  i^ret  that  it 
should  haro  ocourred. 

Knavu.  Photos.—"  H.  H.  Claudel  is  tbankad  for  hii  conrteiy.  We 
aholl  ba  Tsry  happy  to  Gomply  mith  bîi  requeet. 

HEWeaSTLÏ-OH-TTHl  N*TCBit  HlSTOBT  SOCBTT. — "A.  F.  M,'— We 
haTe  «dopted  the  suggestion  contained  in  your  letler.     Qlad  alway*  ta 

belp  you  !a  any  wa;  ne  cas. 

Db.  Goebo's  "DicmoNiBi  or  UtiivEBau.  LisonAGi."— "B.  E."  ia 
tbanked.    Wa  hâve  publiabed  tbe  announoement  aent. 

aciiHTinc  Wbitiho.— "  P.  S.  W.  M.'— Tha  lottw,  we  an  aorry  to  w, 
bas  baan  deatroyed.  It  nould  be  impos«iblo  to  keep  pigsoD-holsa  forall 
our  oaneapoadeDce.  We  fear  oar  oorreapondent  will  oot  Bnd  the  lad 
he  propmee  an  aasy  on*.    Nothing  ii'more  difBcolt  in  Loodon. 

Maiiii.a  ClOADS  akd  Opioii.— Our  correspondant'i  commimication  is 

"Thk  Ekodieul"— We  aie  eitmaly  obliged  to  the  edilor  of  tbe 
£ngvittr  for  liia  ooorteous  rapty  to  our  letter. 

Prisoiflib  or  Fudbt.— "  J.  M."— Tbe  letter  sbill  apptar.  Wa  qiiite 
agrée  nitb  yoo.  Why  did  yon  ont  attaoh  your  real  nane  and  adibvs.  W« 
are  glad  ta  baar  good  news  from  you. 

Hr.  Gomi's  COBAU.— "W.  B.  K."— Both  yoar  lattrai  bave  icached 
uj.    The  commuoioation  sball  eppear  in  dua  oourae. 

ViCTOBU  iBsrrrnn.— The  lettar  fomardod  to  os  beais  no  data,  ao 
that  it  Is  ont  of  our  power  to  oo^jeetore  nhat  meeting  il  rafaned  ta  by 
our  oorieapandant. 

IwgtiTUTiow  or  Civil  EKonmBa.— '«J. 
raached  us,  and  bas  be«n  otiliiad.  We  hare  p 
aa  reqaostad.    Send  tu  notée  for  publication  li 

Tbr  PoKT-L«DUtan  and  AamovoHi.— O 
"J.  C."is  tbanked  for  hiakindnoaa. 


NOTICES, 


HODB  or   Pdbuoàtiov,— Tbe  Publishing  Tiade  are  tDlMmad  ibat 
SoHimFiQ  Opihion  will  be  pnbUsha4  at  Mid-d«g  o»  WtdnMdajf  in 

Subembera  to  Boiianno  Ormox  an  infotmed  that  tbi?  caa  preewa 
oi  tbe  Publiahen  direst,  or  throaÂ  thur  local  Booktellar,  mat  dotb 
Cases  for  Blndiog  Volunei  L  and  11.  of  tfila  periodioal,  prie*  2b.  «aeh. 
Au.  penona  fUling  ta  obtun  a  regular  anpply  <rf  tbia  joiunal  thnogh 
■-'t  toosl  agent  may  inaon  its prompt  reo^pt  upon  theday  <'  —■-"-' 
by  forwarding  tbeir  name  ud  addiesa  ta  tbe  jMiblishera,  al 
Queen-street,  togetherwith  a  remittuce  iv 


tbeir  tooal  agent  may  inaon  its  prompt  no^pt  upon  the  day  of  nibli»> 

'     ' ding  tbeir  name  ud  addiesa  ta  tbe  publishera,  at  7ts  Or"* 

logâherwith  anmittance  in  aocardanœwitb  tbe  subjoii 
modifled  scale  of  sobsoriptlon  [wUeh  inolades  portage),  ris. — 


One  Year'a  Bubeoription  0  17    B 

Half     ,,  „  0    è    0 

Quarter  „  0    5    0 

Subscriptjons  in  ail  casea  to  be  paid  in  adruce. 

Tfaee*  tenns  praotioally  abotirii  tbe  dargafiv  poelage,  and  Ihoasef 

our  readen  wbo  hare  bitberto  been  iDcooTenienùd  by  the  apalhy  or 

inattention  of  their  newsagents  niU  tionceforth  be  sared  bxinble,  annoy- 

anoe,  and  extra  ooat  t|i  proonring  tbii  joun^. 

Tbb  PuBUBBKBa  or  ScnotTino  Oninoir  will  ba  bafga  ta  fàmid  a 
uepaid  panel  ot  Prospactnaee,  kc-,  U  any  subsoHbes  lAe  will  tnfppw 
QiemtehM  in  droulatltig  Ibem  amoog  tbeir  nieodi. 
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and  their  appearanoe  before  first  oontaot.  He  exHlbited  diagrams  of 
the  MTezal  eolipaes  of  1851, 1860, 1868,  and  1869,  whioh  8how«d  tha 
yariooB  ahapes  of  the  protaberanoe,  and  referred  more  particolarly  to 
the  laige  one  obaerved  dormg  the  eolipee  of  laat  Angost,  eome  30,000 
miles  lugh,  whioh  waa  aeen  in  a  direct  line  with  the  passage  of  the 
moon  aoross  the  snn's  disk.  He  atttibated  the  appeazanoes  whioh 
were  observed  a  few  seconds  before  the  first  oontaot  of  the  moon  with 
the  snn's  tme  limb,  to  this  oircnmstanoe,  and  cited  and  illnatrated  the 
expérimenta  of  Norman  Lookyer  and  Janssen,  in  confirmation  of  this 
opinion.  The  remarks  of  the  astronomer  Bopal,  on  the  causes  whioh, 
np  to  1861,  had  preyented  thèse  prominences  being  seen,  except 
doring  a  solar  éclipse,  were  qnoted  from  the  Transactions  of  the 
British  Association.  The  spectrosoope  and  other  optical  appliances 
baye  now  made  it  possible  to  examine  thèse  phenomena  at  anj  time 
when  the  snn  is  shining.  The  expérimente  of  Lookyer  and  Janssen 
seem  fnlly  to  bear  ont  the  oondosions  to  whioh  Dr.  Smallwood  had 
arriyed,  and  the  leotorer  ended  by  expressing  a  hope  that  obseryationa 
made  on  the  eoUpse  of  next  December  wonld  tend  to  illnstrate  fnrther 
the  somewhat  nnnsnal  appearances  whioh  he  had  reoorded. 

The  Aoting  Président  made  some  remarks  on  the  aboyé  paper,  and 
expressed  his  regret  at  the  want  of  good  astronomical  instroments  in 
the  city. 

Mr.  A.  S.  Bitchie  tben  read  a  paper  entitled  "  Aqnaxia  Stndies, 
No.  1."  After  somo  preliminary  remarks,  the  prinoiples  npon  whioh 
a  fresh-water  aqnaiinm  shonld  be  oonstmcted  and  stooked  weze  ex- 
plained  in  détail,  and  particnlars  were  glyen  as  to  how  the  balance 
between  animal  and  yegetable  life  might  be  best  maintained.  The 
aathor  went  on  to  deaoribe  some  of  the  peonliarities  of  the  larger 
tenants  of  his  own  aqnarinm.  Commencing  with  the  fishes,  the  yarions 
points  of  interest  oonneoted  with  the  habits  of  several  of  the  smaller 
Canadian  fresh-water  fishes  were  dwelt  npon  at  some  length.  The 
speoies  desoribed  were  a  new  Stiokleback,  lately  deaoribed  by  Prin- 
cipal Dawson,  in  the  pages  of  the  Canadian  Natu/raUsts  the  darter,  a 
fish  which  has  no  air-bladder,  and  swims  by  jerks  ;  the  striped  min- 
nowj  the  snn-fish,  American  perch,  blaok  bass,  cat-fish,  pond-snoker, 
the  blaok  minnow,  a  speoies  allied  to  the  pike  ;  and,  althongh  not 
a  Canadian  speoies,  the  gold  fish.  Ulnstrations  were  also  giyen  of  the 
behayionr  in  captirity  of  the  painted  tnrtle,  the  water  newt,  the  shad 
frog,  and  the  American  crayfish.  In  oondnsion,  the  leotnrer  stated 
that  in  No.  II.  of  Aqaaria  Stndiss  he  hoped  to  giye  descriptions  of 
the  microscopîcal  denizens  of  his  miniatnre  pond. 

A  yote  of  tluuiks  to  the  anthors  of  the  two  paperaread  bronght  the 
proceedings  to  a  dose. 


FOREIGN  ACADEMIES, 


-•«•• 


FBENCH  ACADEMT. 

Pasis,  BfAT  9th.— -M.  Elie  de  Beanmont  opened  the  meeting.  H. 
Cronllebois  replied  to  some  criticisme  made  by  M.  Jamin  on  tiie  ex- 
périmenta by  meaas  of  which  he  proyed  the  existence  of  a  TnaTimnm 
in  the  yalae  of  the  index  of  refraotion  of  water  at  the  temperatore  of 
the  mft^Tîmnm  of  dcnslty.  M.  Cronllebois  also  obseryed  that  the 
experiment  of  the  prism  made  by  M.  Comn  was  eonsidered  by  Arago 
himself  as  insaffldent,  in  not  affording  the  amonnt  of  predaion 
reqnired  in  snch  researches. 

M.  Ddannay  presented,  on  the  part  of  M.  Sonrel,  some  photographs 
of  the  snn  taken  day  by  day,  and  which  show  olearly  the  changes 
which,  from  one  day  to  another,  appear  on  the  snrfaoe  of  the  disk. 
He  also  presented  a  note  by  M.  Bespighi,  containing  a  new  theory  on 
the  scintillation  of  the  stars,  and  a  note  by  another  anthor  on  the 
atmospheric  phenomena  oalled  plwiês  de  sang, 

M.  Henri  Sainte-Claire  Deyille  presented  a  work  by  M.  yen  Banm- 
haner  on  ydoraetrio  analysis,  confirming  the  resôlts  already  ob- 
tained  by  Gfty-Lnssac,  Dnlong,  and  others.  He  also  presented  a  note 
by  H.  Gtoorges  Qnéronlt,  on  tiie  musical  tempérament» 

M.  Fisean  remarked  tiiat  the  obseryationa  presented  by  Father 
Seochi  at  the  meeting  of  the  25th  of  April,  contain  resnlts  which 
differ  from  those  made  by  himself. 

M.  Oahonrs  bronght  forward  a  paper  by  M.  Hoffmann,  on  oyannrîo 
ethers. 

M.  Ch.  Bobin  presented  some  expérimente  by  MM.  Legrot  and 
Onimns  on  chordo  movements  nnder  the  infloence  of  dectrio  carrants. 

M.  Begnanlt  bronght  forward  a  note  by  M.  Pflanndler,  explaining 
his  expérimente  for  determining  the  spedfio  beat  of  liqnids  and  gases 
-— expérimente  the  resnlts  of  which  are  not  in  accordance  with  those 
lately  obtained  by  M.  Him,  and  also  by  MM.  Jamin  and  Amanxy. 


BOYAL  ACADEMT  OF  BELaiUM. 

MjlB€R  5tb. — M.  Stas  in  the  chair. 

The  Minister  of  the  Interior  forwaided,  on  bdialf  of  M.  le  Baron 
Larrey,  a  dlMonrse  deliyerdd  at  the  inauguration  of  Dnpuytzen's  statue. 


The  International  Congress  of  Cleographers,  which  will  be  hdd  at 
Antwerp  in  Angust,  sent  in  ite  list  of  questions  to  be  discussed. 
M.  Addphe  de  Boë  sent  in  an  acoount  of  his  meteordogical 
obserrations  made  at  Antwerp  in  1869.  The  following  mannscripts 
weze  then  examined  : — ^A  letter  from  M.  G.  Boocardo  on  the  fall  of  a 
ydlowish  substance,  which  ooourred  at  Gènes  on  the  14th  of  Februaxy 
last.  CommiBsioners,  MM.  D'Omalius,  De  Konnick,  and  Dewalqae. 
(2.)  Notes  on  the  Landeniaa  System,  by  M.  J.  Moreau.  Commissioners, 
MM.  D'Omalius  and  Dewalque.  (8.)  On  a  triangle  inscribed  in  and 
oiroumscribed  abont  a  oonio  section,  by  M.  J.  Camoy.  Commisdoners, 
MM.  liagre  and  Folie.  (4.)  On  the  natnral  puits  of  the  Coal-beds,  by 
MM.  Cornet  and  Briart.  Commissioners,  MM.  D'Omalius  and  Dewalque. 
(5.)  On  the  superfidal  yisoodty  of  layersof  asdution  of  saponine,  by 
M.  G.  Vander  Mensbrugghe.  Commissioners,  MM.  Plateau  and 
Dnprei.  Beports  on  seywal  memoirs  were  then  laid  on  the  table,  and 
appear  in  fnll  in  the  BuUsHn^  No.  8. 


BOYAL  INSTITUTE  OF  LOMBABDY. 

MiLAK,  Maboh  IOth. — Cayaliere  C.  Castiglione  în  the  chair.-^ignor 
Porta  read  a  paper  on  the  administration  of  chloral. 

He  was  f oUowed  by  Prof  essor  Zoncada,  who  oontinued  his  paper  f som 
the  last  meeting  on  the  formation  of  the  Italian  tongue  from  the 
Latin. 

Professer  Lemoins  gaye  a  f urther  aocount  of  his  experiments  on  thA 
extirpation  of  the  œrebdlum  in  the  fowL 

A  note  by  Signer  Fumagalli  was  read  on  the  subjeot  of  a  micro- 
phyte  f onnd  in  the  substance  of  a  hen-egg. 

The  Instituts  then  passed  to  the  considération  of  literary  matters, 
and  torecdye  the  reports  of  yarions  commissioners. 


VIENNA  ACADEMY  OF  SCIENCES. 
Afbil  7th. — ^Hérr  Professer  Barth  sent  in  a  memoir  on  Kiesd 


isomers. 

Herr  Tschennak  gare  an  acoount  of  his  obseryaUons  on  the  météo- 
rites which  fdl  at  Modtan,  in  India,  on  the  Ist  of  October,  1868. 

Herr  Gustay  Mayr  read  an  acoount  interesting  to  sodoc^sts  of  the 
Formicidœ  of  New  Granada. 

Dr.  Bdtlinger  read  a  paper  on  the  sulôeot  of  speotra  of  dectrio 
dischargea  throngh  Gdssbr's  tubes. 

Herr  Profeasor  Bieaiadeoki  read  an  aocount  of  his  researches  on  th* 
formation  of  epithelium  in  the  skin  of  frogs. 


NOTES  AND  MEMORANDA. 


■■■ 


The  Street  Tramwaj  Xoremant.— The  two  mOes  and  ahalf 
length  of  Street  tramway  has  been  opened  between  Whiteehapd  and 
Bow  Churches,  The  line  is  construoted  by  the  Noxth  MetropditaB 
Tramway  Company,  and  the  works  haye  been  oarried  ont  by  Messrs. 
Fisher  à  Parrish,  American  contraotors,  w^o  haye  snooessfully  sup* 
plled  liyerpod  and  DuUin  with  similar  oonyeniences.  Owing  to 
certain  sewering  opérations  in  South  London,  the  Brixton  Um  is 
nothing  like  so  peifeot  an  iUustration  of  the  System  as  this  in  the 
eastem  district.  The  registered  number  of  passengers  îm  46.  The 
cars  are  about  double  the  length  of  ordinary  omnibnses,  and  are  buût 
to  seat  22  within,  and  24  withont.  Acoording  to  the  provisions  of 
the  Aot  of  Parliament,  workmen  are  to  be  oonyqrMl  at  the  faro  of 
one  penny  on  particnlar  joum^s,  moming  and  erening.  The  horsea 
wear  a  minimum  of  hamess  nothing,  in  faot,  bddnd  Âe  oollars,  and 
the  driyers  are  olad  in  the  smartest  of  Uyeries.  The  calonlation  ia 
that  one  horse  ofi  the  tramway  oan  do  the  work  of  three  ontho 
oommon  road.  The  oar  is  stopped  by  the  break,  rH>idly  applied  ^7 
the  driyer.  The  yehide  is  balanced  npon  indiarubber  springs.  The 
'Whitediapd  nndertaking  has  oost  something  like  ^000  per  mile. 


Opening  of  the  TTniyendty  of  laondon. — ^The  new  building  of  the 
Uniyersity  of  London,  in  Burlington-gardens,  was  formally  opened  ^7 
her  Majesty  the  Qneen  on  Wednesday  last,  in  the  présence  of  tlîe 
Prince  and  Princess  of  Walss,  the  Princess  Louise,  the  ChanoeUor  of 
the  Uniyersiiy  (Earl  Granyille),  the  Vioe-Chanedlor  (Mr.  Grote),  Mr. 
Gladstone,  Mr.  Disraeli,  the  Duke  of  Deyonahire,  Mr.  Gooohen,  Sir  J. 
Bowring,  General  Sabine,  Président  of  the  Boyal  Society,  the  "^oe- 
Chancellor  of  Oxford,  the  Pxesidents  of  the  General  Medioal  CoaneO» 
of  the  Boyal  Cdlsges  of  Physidans  and  Surgeons,  and  of  Kittg's  Col* 
loge,  and  a  large  number  of  graduâtes  in  the  aeynal  faeolties  of  the 
Uniyerdty.  Her  Majeaty,  who  arriyed  aoon  after  twdye  o'olook,  mm 
oondncted  to  the  dais  in  the  théâtre,  and  an  address,  eipressing  thanka 
to  her  for  oonsenting  to  open  the  building,  was  presented  to  her  ^7 
Eazl  GraaTille.  At  th0  ooadnaion  of  the  address,  her  Mi^eaty  luuidtd 
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to  state  that  Mr.  John  Erans  has  consented  to  reoeire  the  snb- 
Bcriptions  of  English  memben,  which  may  be  addreased  to  him 
at  65,  Old  Bailey,  E.O.  The  sabBcription  is  fixed  at  lOs.,  and 
entitles  a  member  to  be  présent  at  ail  the  meetings  and  to 
reoeive  the  publications  for  the  jear. 

On  Wednesday  evening  last  a  con/versaxione  was  given 
at  the  Sonth  Kensington  Mnseam  bj  the  Pharmacen- 
tical  Society  of  Great  Britain,  by  permission  of  the 
Lords  of  the  Gommittee  of  Goancil  on  Education.  On 
former  occasions  the  soirées  of  the  Pharmaceatical  Society 
hare  been  held  at  the  Society's  honse  in  Bloomsbnry- 
square,  and  objecta  of  pharmaceutical  interest  hare  been 
exhibited  to  the  members  and  visitors.  On  Wednesday,  how- 
ever,  there  was  no  exhibition  of  this  kind,  and  the  only  object 
of  the  Society  was  to  entertain  the  friends  of  the  members. 
The  band  of  the  Ist  Life  Gaards,  under  Mr.  D.  Qodfrey,  per- 
formed  at  intervais  dariog  the  evening,  and  a  sélection  of 
glees,  by  the  members  of  the  Orphens  Club,  attracted  large 
numbers  of  visitors  to  the  lecture  théâtre.  Tea  and  coffee 
were  served  in  the  refreshment-rooms.  It  is  said  that  5,000 
invitations  were  issued,  and  the  building  was  well,  bat  never 
inconveniently,  filled.  A  considérable  number  of  the  Icading 
physicians  and  surgeons  of  London  were  among  the  company, 
which  did  not  separate  until  a  late  hour. 

Gaptain  Ericsson  announces,  in  a  communication  to  the 
American  Army  and  Navy  Journal,  that  he  has  perfected  the 
System  of  submarine  attack  by  which  he  can  destroy  the 
largest  ironclads  ever  built.  The  résistance  of  the  water  is  so 
great  that  explosive  projectiles  hâve  always  proved  failures 
hitherto  when  designed  to  strike  below  the  water-line.  Gaptain 
Ericsson  is  confident  that  he  has  devised  a  projectile  which 
will  overcome  the  difficnlty  cansed  by  this  resistÎEince.  It  is  an 
elongated  shell,  charged  with  300  Ib.  of  dynamite,  and  shot 
from  a  1 5-inch  gnn  at  such  an  élévation  as  to  enter  the  water 
near  the  hostile  vessel,  and  strike  the  hoU  anywhere  below  the 
water-line.  It  is  fitted  with  a  percussion  cap,  which  explodes 
npon  very  slight  impact  against  the  hull,  so  that  the  vdocity 
of  the  shell  when  it  reaches  its  destination  need  not  be  high. 
The  gun  is  carried  on  a  swift  armoured  boat,  protected  by  a 
tnrret.  Gaptain  Ericsson  intends  to  make  a  formai  offer  to 
test  this  invention.  He  is  ready  to  fit  ont  at  his  own  cost  and 
risk  a  fast  screw  vessel  with  two  15-inch  guns  of  the  kind  de- 
Bcribed,  if  somebody  else  will  fnmish  the  ironclad  to  be  experi- 
mented  npon.  In  the  politest  terms  he  does  this  country  the 
honour  to  single  ont  the  new  British  ironclad  Dévastation  as 
one  of  the  most  splendid  spedmens  of  an  armoured  war  vessel 
which  can  be  prodnoed,  and  challenges  her  to  come  ont  and 
encounter  his  torpédo. 

The  Gommittee  of  the  House  of  Gommons  has  given  its  dé- 
cision upon  a  Bill,  the  progress  of  which  has  been  looked  to 
with  much  interest,  and  wlooh,  if  passed  into  law,  will  effect  a 
wonderful  change  in  the  mode  of  communication  between  this 
country  and  the  Gontinent.  The  Bill  is  entitled  '*  The  Inter- 
national Gommunication  Bill,"  and  embodies  Mr.  Fowler's 
scheme  for  establishing  a  service  of  railway  steam-vessels  be- 
tween Dover  and  Andrecelles,  which  is  a  diort  distance  from 
Boulogne.  Both  at  Dover  and  Andrecelles,  harbonrs  for  the 
accommodation  of  the  vessels,  which  will  resemble  floating 
castles,  are  proposed  to  be  built.  The  end  of  a  short  Une  Con- 
necting both  harbonrs  with  the  railway  would  form  an  hy- 
draulio  lifb,  by  means  of  which  a  train  of  twelve  carriages  could 
be  run  on  the  upper,  and  twelve  on  to  the  lower  deck  of  the 
vessel,  which  would  be  420  ft.  long  and  of  1,600  horse  power. 
Tins,  passengers  booking  at  Paris  or  London  could  accomplish 
the  whole  joumey  withont  leaving  the  carriages.  The  steamer 
would  pass  so  smoothly  over  the  roughest  sea  that  the  présent 
inconvenienoes  of  the  voyage  would  be  removed,  and  the  average 
weight  of  the  proposed  trains  would  be  so  light  as  to  admît  of 
no  difficnlty  in  carrying  them  across  the  Ghannel  at  a  rate  of 
om  20  to  25  miles  an  hour.    Mr.  Fowler  estimâtes  the  oest  of 


a  harbour  at  £700,000,  and  of  the  vessds  at  £120,000.  At 
Dover  the  work  wiU  be  carried  ont  by  private  persons,  under 
the  authority  of  the  Bill,  and  Baron  Alphonse  de  fiothschild, 
the  Président  of  the  Northern  Bailway  of  France,  has  engaged 
the  French  Government  to  bnild  the  harbour  at  Andrecelles. 
The  capital  is  to  be  fixed  at  £200,000  for  both  sides.  It  was 
stated  in  the  coorse  of  the  évidence  that  the  Emperor  of  the 
French  was  favourable  to  the  prqject.  The  Gommittee  has 
dedded  that  the  preamble  of  the  Bill  was  proved,  subject 
to  the  introduction  of  provisions  reserving  the  powers  of  the 
Boards  of  AdmiraJty  and  Works. 

The  next  meeting  of  the  Photographie  Society  will  be  held 
on  Tuesday,  14th  June,  1870,  at  eight  o'dook,  after  which  the 
meetings  of  the  society  will  be  discontinued  during  the  reoess, 
and  recommenced  with  the  opening  of  the  nsual  winter  exhibi- 
tion of  photographs  on  the  evening  of  Tuesday,  8th  November, 
in  the  same  place. 

GoLLECTORS  aud  possessors  of  fresh-water  shells  may  be  in- 
terested  in  knowiog  that  such  conchological  spécimens  are 
wanted — either  as  exchange  or  for  purchase— from  ail  parts  of 
tho  world,  by  Mr.  Gharles  M.  Wheatley,  of  Phœnixville,  Penn- 
sylvania,  U.S. 

An  American  dentist  has  written  a  paper  to  prove  that  nearly 
ail  the  "  ills  that  flesh  is  heir  to  "  come  of  eating  oommon  sait, 
He  says  : — *'  While  I  would  not  wish  to  be  understood  as  be- 
lieving  that  common  sait  is  the  sole  cause,  I  do  believe  that  it 
is  one  of  the  giant  evils  that  are  tending  so  remarkedly  to  un- 
dermine  the  health  of  man,  and,  with  the  health,  the  mind." 

The  foUowing  university  notes  reach  us  from  America  : — 
Dr.  H.  L.  Hodge,  jun.,  has  been  i^ypointed  Demonstrator  of 
Anatouiy  in  the  University  of  Pennsylvania,  vice  Dr.  D.  H. 
Agnew,  who  has  resigned,  and  has  been  invited  to  the  chair  of 
Glinical  and  Operative  Surgery,  just  created.  Professor  Nathan 
B.  Smith  has  resigned  the  chair  of  Surgery  in  the  University 
of  Maryland,  which  he  has  filled  with  great  ability  for  the  past 
forty  years. 

The  British  Médical  Journal  says  that  Dr.  Lorinser,  of 
Yienna,  gives,  in  the  Wiener  Medizinisehe  Wochenschr^  for 
May  14th,  the  resnlts  of  a  number  of  observations  made  regard- 
îng  the  effect  of  a  new  remedy  for  intermittent  fever.  The 
remedy  is  the  tincture  of  the  leaves  of  the  Eucalyptus  globulus, 
a  plant  of  the  natural  order  Myrtacœ.  In  1869  Dr.  Lorinser 
made  some  expérimente,  the  results  of  which  he  published  ;  but 
he  was  brought  to  a  standstill  by  the  want  of  a  supply  of  the 
medicine.  The  plant  has  since  been  cultivated  by  Herr 
Lamatsch,  an  apothecary  ;  and  a  sufficient  quantity  of  tÊnctare 
has  been  made  from  the  leaves  to  supply  a  number  of  médical 
men  in  the  districts  of  the  Theiss  and  the  Danube,  and  in  the 
Banat.  The  records  of  fifby-three  cases  of  intermittent  fever 
in  which  the  Eucalyptus  was  administered  bave  been  oommnni- 
cated  to  Dr.  Lorinser. 

OuB  ably-conducted  contemporary,  the  Engineer,  givee,  in 
its  last  number,  an  excellent  Hographical  sketch  of  the  late 
Zerah  Golborn,  a  gentleman  well  known  to  students,  botli  of 
practical  and  theoretical  dynamios  for  a  séries  of  inieresting 
Works  on  thèse  subjects.  The  Engineer  says  : — "  It  leldom  faUs 
to  the  lot  of  the  jonmalist  to  disoharge  a  sadder  dnty  than 
that  which  we  hâve  to  perform  to-day  in  announdng  the  death 
of  an  engineer  for  several  years  connected  with  this  paper,  and 
whose  name  will  be  familiar  to  each  one  of  onr  readers.  On 
the  25th  of  April,  Zerah  Golbum  was  fonnd  lyingin  an  orohard 
at  Belmont,  near  Boston,  U.S.,  whither  he  had  wandered  a  day 
or  two  before  from  New  York,  mortally  wounded  in  the  head 
by  a  pistol-shot  fired  by  his  own  hand.  Not  yet  dead»  thongh 
dying,  he  was  borne  to  the  oonnty  hospital,  where  he  expired  a 
few  honrs  afterwards.  In  this  way  has  passed  from  amongst 
us  an  engineer  whose  abilities  were  sufficient^  had  they  been  but 
wisely  dLrectedy  to  raise  him  to  any  position  that  a  member  of 
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the  profession  oan  reasonably  liope  to  attain.    Of  ihe  oanseB 
ihat  led  him  to  commît  suicide  it  is  not  onr  place  to  speak. 

Thb  first  nomber  of  the  Annales  des  Mines  for  the  présent 
jear  contains  an  able  and  instmctive  paper  by  MM.  Delesse 
and  De  Lapparent,  on  the  progress  of  and  the  discoreries  made 
in  geologj  doring  the  past  ten  years.  We  commend  the  paper 
to  the  notice  of  onr  readers. 

Thz  Boman  Gircus,  in  Paris,  the  discorery  of  whîch  was 
reoently  desoribed,  is  to  be  pnrchased  by  the  Municipal  Gonncil 
of  Paris,  with  ail  the  interesting  relies,  the  nation  and  the  city 
each  snpplying  the  snm  of  600,000f. 

Ma.  John  Gay,  at  the  last  meeting  of  the  Gonncil  of  the 
Gollege  of  Surgeons,  gave  notice  of  his  intention,  at  the  next 
meeting,  to  more  the  foUowiog  resolntion  : — **  That,  in  the 
opinion  of  this  Gouncil,  provision  shonld  be  made  in  the  Médical 
Act  (1858)  Amendmcnt  Bill,  now  nnder  the  considération  of 
the  Législature,  for  the  direct  représentation  of  the  Fellows 
and  Members  of  the  Royal  Gollege  of  Surgeons  of  England  in 
the  General  Médical  Gonncil  of  Education  and  Begistration  of 
the  United  Kingdom,  and  that  a  copy  of  this  resolution  be 
forwarded  to  the  Lord  Président  of  the  Privy  Gonncil. 

The  Gouncil  of  the  Society  of  Arts,  last  July,  offered  the 
silver  medal  of  the  Society  for  the  best  treatise  on  the  profit- 
able production  of  tea.  Gompeting  treatises  must  be  sent  in 
to  the  Secretary  of  the  Society  of  Arts,  on  or  before  June  Ist, 
1870.  Each  treatise  mnst  bear  a  distinguishing  motto,  and  be 
accompanied  by  a  sealed  envelope,  containing  the  name  and 
address  of  the  writer,  with  a  corresponding  motto  on  the 
outside. 

The  Gross  of  the  Grown  of  Italy  bas  been  conferred  on  Dr. 
Fernando  Yerardini  for  his  valuable  contributions  to  the  médical 
literature  of  Italy. 

We  understand  that  there  is  at  last  a  prospect  of  the  vast 
minerai  wealth  of  Ghina  being  tumed  to  some  aocount.  Tring 
Footœ  has  received  permission  to  open  up  the  coal-fields  at 
Nanldng  and  Kinthaing,  where  coal  of  a  very  superior  quality 
is  obtainable.  He  intends  to  send  to  England  for  compétent 
engineers  and  the  requisite  machinery.  Good  spécimens  of 
coal  hâve  also  been  obûined  at  San-ti,  some  two  hundred  miles 
above  Hankow. 

It  is  reported  that  M.  Sauer,  a  surgeon-dentist  of  Berlin, 
after  having  performed  varions  comparative  expérimente  with 
ansdsthetic  substances,  has  corne  to  the  conclusion  that  the 
very  best  is  a  mixture  of  protoxide  of  nitrogen,  chloroform,  and 
atmospherio  air.  He  considère  this  compound  to  be  free  from 
the  dangers  attendant  on  the  use  of  either  chloroform  or  the 
protoxide  alone.  The  proportions  which  he  advocates  and 
employs  are  the  following  : — Liquid  chloroform,  six  grammes  ; 
atmospheric  air,  three-quarters  of  a  litre;  and  protoxide  of 
nitrogen,  sixteen  litres. 

Db.  Michabl  Fostxb,  the  eminent  Frofessor  of  Practical 
Physiology  in  University  Gollege,  and  one  of  the  secretaries  to 
the  Biological  section  of  the  British  Association,  has  been 
elected  Prselector  in  Physiology  at  Trinity  Gollege,  Gambridge. 

Db.  Fabb  proposes  to  snbstitute  for  the  présent  sovereîgn  a 
new  gold  coin  of  the  value  of  twenty-five  shillings,  weighing 
10  grammes  (the  weight  of  the  sovereign  being  8  grammes),  and 
to  be  called  a  "  Victoria."  Of  this  new  coin  Dr.  Farr  says, — 
"  It  will  be  a  new  guinea— a  guinea  amplified,  beautified,  and 
decimally  divisible  into  convenient  subordinate  nuits."  The 
principle  involved  in  this  standard  of  value  has  been  adopted 
by  Dr.  Farr  from  the  French  economist  M.  Ghevalier,  and  it  is 
the  obviously  correct  one  of  making  current  coins  represent 
simple  weights  of  the  preciona  metals: 

A  coBBESFONDBNT  assorts,  iu  the  [American]  Bnlland  Herald, 
that  the  great  fossil  mastodon,  discovered  in  1866,  and  now 


preserved  in  the  New  York  State  Geological  Muséum  at 
Albany,  is  not  a  mastodon  after  ail.  His  story  is  that  a  Mr. 
William  Bradley,  in  the  year  1830,  was  following  an  éléphant 
belonging  to  a  ménagerie  one  night,  when  the  animal  fell  dead. 
Bradley  and  the  keeper,  after  cutting  the  tusks  off,  sawed  the 
rest  of  the  body  in  pièces,  and  buried  the  remains  in  holes 
whîch  they  dug  in  the  vicinity.  And  he  assorte  that  it  was 
thèse  remains  which  were  discovered  in  1866 1  !  This  is  too 
absurd  for  credence. 

The  executive  of  the  American  National  Photographie 
Association  are  making  arrangements  for  an  annual  meeting 
and  exhibition  at  Gleveland,  Ohio,  which  promise  to  possess 
unusual  excellence. 

The  lectures  for  the  présent  year  at  the  Gollege  of  Surgeons 
will  be  resumed  on  Monday  next,  by  Professer  Birkett, 
F.E.G.S.,  who  will  deliver  six  lectures  on  **  The  Nature  and 
Treatment  of  New  Growths."  Mr.  Hulke,  F.B.S.,  will  after- 
wards  give  three  lectures  on  "  The  Minute  Anatomy  of  the 
Eye,"  in  continuation  of  his  course  of  last  year.  The  lectures 
wUl  be  delivered  in  the  théâtre  of  the  Gollege  on  each  Monday, 
Wednesday,  and  Friday,  at  four  o'dock,  until  completed. 

The  Academy  of  Sciences  has,  says  the  Lancei,  awarded  a 
prize  of  the  value  of  about  £100  to  MM.  Paulet  and  Jules  Sarazin 
for  their  grand  treatise  and  atlas  of  surgical  anatomy.  The 
award  is  as  honourable  to  the  givers  as  to  the  receivers.  It  is 
the  spontaneous  récognition  of  a  work  showing  more  labour  and 
artistic  accomplishment  than  most  works  published  in  our  time. 
The  French  societies,  in  this  principle  of  voluntarily  awarding 
prizes  for  great  books  published  voluntarily  by  their  authors, 
set  an  example  which,  the  Lancet  very  jnstly  remarks,  our 
societies  would  do  well  to  imitate. 

The  Gouncil  of  the  Society  of  Arts  hâve  appointed  a  Gom- 
mittee  to  "report  whether  there  is  good  foundation  for  the 
statement  that  reasonable  dissatisfaction  exists  respecting  the 
manner  in  which  inventions  are  examined  and  dealt  with  by 
Government,  and,  if  such  be  the  case,  whether  any  practical 
remedy  can  be  suggested  ;  "  and  the  following  gentlemen  hâve 
consented  to  serve  upon  it  : — F.  J.  Bramwell  ;  Hyde  Glarke  ; 
Henry  Gole,  G.B.  ;  Warren  de  la  Bue,  F.B.S.  ;  Major  Dyer, 
B.A.  :  Gaptain  Donelly,  B.E.;  John  Fowler;  Lord  Bichard 
Grosvenor,  M.P.  ;  Admirai  Halsted,  BJf .  ;  Thomas  Hawksley  ; 
Admirai  Sir  J.  D.  Hay,  Bart..  M.P.;  G.  W.  Merrifield,  F.B.S.; 
Professer  W.  A.  Miller,  F.B.S.  ;  John  Penn  ;  J.  Bamsbottom  ; 
Alderman  Sir  W.  Bose,  Bart.,  Admirai  Byder,  B.N.  ;  Gaptain 
Scott,  B.N.  ;  G.  W.  Siemens,  F JI.S.  ;  Gaptain  Tyler  ;  Thomas 
Webster,  Q.G.,  F  Jl.S.  ;  Sir  Joseph  Whitworth,  Bart.,  F.B.S. 

The  American  Médical  Association  is  holding  a  Gongress  at 
Washington.  The  principal  business  before  it  relates  to  three 
subjects  :  the  récognition  of  female  doctors  ;  the  récognition  of 
colonred  doctors;  and  médical  éducation.  The  female  and 
coloured  delegates  hâve  been  exduded. 

Bbsides  the  candidates  already  mentioned  for  the  chair  of 
Midwifery  in  the  University  of  Edinburgh,  we  now  hear  of 
others,  whose  chances,  however,  are  small  compared  with  those 
of  Dr.  Duncan.  Dr.  Keiller,  an  obetetric  physician  of  great 
expérience  and  much  acceptance  as  a  lecturer,  has  announced 
his  intention  to  contest  the  vacant  professorship  ;  while  Dr. 
Alexander  Simpson  (a  nephew  of  Sir  James),  and  Dr.  Goghill, 
are  also  expected  to  submit  their  claims  to  the  curators. 

Last  Wednesday  Prof.  W.  A.  Miller  delivered  the  Beade 
Lecture  for  this  year  in  the  University  Senate  House  to  a 
numerous  audience.  The  lecture  was  "  On  some  chemical  pro- 
cesses of  forming  Organio  Gomponnds,  with  illustrations  from 
the  Goal-tar  Golours." 

Thb  apparatus  used  in  the  récent  boring  experiment  at 
Middlesborough-on-Teee,  and  which  resulted  in  the  discovery  of 
important  sait  beds,  was  that  invented  by  Mather  and  Platt,  of 
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Salford  Ironworks,  Mancbesteri  in  wliioh  ihe  boring-tool  is 
attacHed  to  a  âat  rope,  and  bj  peroiusiTe  action  loosene  the 
earth  or  rock,  when,  gifing  place  to  a  pecnliar  kind  of  backet 
whioH  fiUs  Hself,  the  fragments  are  drawn  np.  This  altemation 
18  continaed  till  the  reqaired  depth  ia  reached.  Bj  the  ose  of 
the  Yope  the  work  is  greatly  facilitated,  for  CTerything  can  be 
raised  or  lowered  with  rapiditj,  thereby  contrasting  fafonrably 
with  the  slow  progresa  that  attends  the  nse  of  iron  rods.  Tbe 
boring  at  Middlesborongh,  1,312  ft.  deep  and  18  in.  diameter, 
was  accomplished  in  540  dajs,  inclading  150  days  of  stoppages, 
mostly  for  the  pnrpose  of  pumping  ont  and  testing  the  water 
accnmnlated  in  the  well.  Dedacting  thèse,  the  sînking  occnpied 
not  more  than  300  days  ;  and  it  is  worth  notice  that  the  nnmber 
of  men  employed  never  exceeded  six. 

Unbeb  the  title  of  "Maryland  Aoademy  of  Sciences,"  is 
annonnced  the  organization  of  a  Kataral  History  Society  in 
the  city  of  Baltimore,  U.S.  Its  fifty  members  bave  already 
secnred  proper  apartments,  centrally  located,  and  received 
donations  of  collections  of  books  and  spécimens,  and  begnn  the 
regolar  scientific  work  of  the  socîety.  The  basis  of  the  new 
Academy,  as  annonnced  in  article  two  of  the  circnlar  which  the 
Academy  bas  issued,  is  broad  and  effective,  and  onght  to  insnre 
its  members  the  moral  and  material  support  of  the  commnnity 
which  is  to  be  benefited  by  the  labour  of  its  members.  Ajb 
stated  in  this  article,  "  its  objeot  shaJl  be  to  promote  scientific 
research,  and  to  collect,  presenre,  and  diffnse  information  relat- 
ing  to  the  sciences,  eapecioUy  tho9e  eon/nected  wûh  the  naiwrai 
hùtory  of  Maryland,  The  offioers  of  the  Academy  are  Philip 
T.  Tyson,  président;  John  G.  Morris,  D.D.,  vice-président; 
Edwin  A.  Dalrymple,  D.D.,  corresponding  seoretary  ;  Charles 
C.  Bombangb,  M.D.,  recording  secretary  ;  John  W.  Lee,  trea- 
snrer  ;  P.  E.  Uhler,  cnrator  ;  A.  Snowden  Piggott,  M.D.,  libra- 
rian  ;  J.  B.  Uhler,  J.  De  Bosset,  M.D.,  and  F.  E.  Ohatard,  jr., 
M.D.,  assistant  curators. 

The  annual  meeting  of  the  Boyal  Agricnltnral  Society  was 
held  on  Monday,  Lord  Walsingham  in  the  chair.  The  exhibi- 
tion in  Jaly  nezt  is  to  be  held  at  Oxford.  The  report  stated 
that  the  Society  had  been  invited  to  take  part  in  an  Inter- 
national Agricnltnral  Congress  next  year  in  Paris.  Lord 
Yernon  was  elected  président  for  the  ensning  year,  and  the 
Coundl  was  strengthened  by  the  accession  of  Mr.  Charles 
Whitehead,  an  eminent  agrionltnrist  of  West  Kent. 


ORIGINAL  COMMUNICATIONS. 

[Under    this   head   we   propose  to    publish  Pftpers  oommnnioated 
specially  to  the  pages  of  this  Jonmal.] 


ON  THE  ANOIENT  lEON  TEADE  OF  lEELAND. 

BT   G.  H.  KIKAHAK,  M.R.I.A.,  ETC. 

In  Thbee  Pàbtb. — Pakt  I. 

BOUT  two  handred  years  ago  there  was  a  large  trade 
in  the  manufacture  of  iron  in  Ireland  ;  of  the  extent 
or  former  existence  of  this  trade  very  Httle,  however, 
seems  now  to  be  known.^ 
That  the  manufacture  of  iron  was  practised  by  the  Irish 
Celts  wonld  appear  probable,  as  différent  implements  made  of 
that  métal  are  found  in  their  ancient  habitations  ;  nevertheless, 
no  distinet  mention  or  record  of  the  iron-workings  wonld  i^pear 
to  hare  been  made  or  kept  nntU  after  Queen  Elizabeth's  leign, 
when  the  Saxon  emigrants  and  settlers  gave  an  importance  to 
the  trade  and  largely  developed  it. 

Among  the  différent  Englishmen  who,  in  former  years,  wiote 
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about  Lreland,  none  bave  entered  so  largely  into  its  aatoràl 
history  as  Dr.  Gérard  Boate.'  This  anthor  seems  to  bave  been 
best  acquainted  with  the  iron  mines  and  works  in  Leinster, 
Ulster,  and  Munster  ;  however,  as  will  be  seen  by  the  seqnel, 
there  were  also  extensive  works  in  Oonnanght.  Another 
anthor  (Smith^),  who  wrote  in  1750,  mentions  the  iron  mines 
and  works  in  the  co.  Cork. 

Dr.  Boate  asserts  it  was  in  the  latter  years  of  the  reîgn  of 
Queen  Elizabeth  that  the  great  trade  in  iron  sprang  np,  for 
he  thns  writes  : — "  Whereaa  there  ne?er  was  an  ironwork  in 
Ireland  before,  there  hath  been  a  very  great  number  of  them 
erected  since  the  last  great  peace  in  sundry  parts  of  tbe  pto- 
vincoB."  The  peace  he  herein  mentions  is  thus  described  : — 
"  This  last  great  peace  of  about  forty  years,"  after  the  gxeat 
rébellion  of  tbe  Irish,  "  who  were  overthrown  in  the  last  years 
of  Queen  Elizabeth  by  her  viceroy,  Sir  Charles  Blunt,  Lord 
Mountjoy,  and  afterwards  Earl  of  DcTonshire."  Thia  Lord 
Mountjoy  seems  to  bave  been  viceroy  over  the  Irish  in  the 
years  1600  to  1604. 

An  epitome  of  Boate's  iron  ores  is  as  foUows  : — There  are 
three  kinds  ;  the  first  "  is  drawn  out  of  moors  and  bogs,**  and 
called  hog-mine  ;  the  second  "  is  hewen  out  of  rocks,  and  is 
called  roch'inîne  ;  while  the  third  "  is  digged  out  of  mountains," 
and  bas  "several  names — whUê'mine,  pin^mine^  and  ëheU- 
mine/*  **  Bog-oar  is  very  rich  of  métal,  and  that  very  good 
and  tongh;  neverthelese,  in  the  melting  it  mnst  be  mingled 
with  Bome  of  the  mine  or  oar  of  some  of  the  othar  sorts  ;  for, 
else,  it  is  too  harsh;  and,  keepingthe  f omaee  too  bot,  it  melteth 
too  suddenly  and  stoppeth  the  month  of  the  famaoe,  or,  to 
nse  the  workman*s  own  expression,  choaketh  the  fnmace.*' 
"  The  rock-mine  is  not  altogether  so  rich  as  the  bog-mine,  and 
yieldeth  very  brittle  iron,  hardly  fit  for  anything  elsû  bot  to 
make  plow-shares  of  it  [from  whence  the  name  of  colt-share-iron 
is  givcn  unto  it],  and  thercfore  it  is  scldom  melted  alone,  but 
mixed  with  the  fîrst  of  the  third  sort." 

Of  the  third  sort,  the  veins  or  ridges  are  volgarly  called 
"  pins,"  from  whence  the  mine  hath  the  name  of  pin-mine, 
being  also  called  white-mine,  because  of  its  wbitieh  oolonr  ;  and 
shell-mine,  for  it  is  oomposed  of  ahells  or  scales,  the  whick  do 
lye  one  npon  another.  Within  every  one  of  thèse  lampe,  when 
the  mine  is  very  rich  and  of  the  best  sort  (for  ail  the  oar  of  thia 
kind  is  not  of  eqnal  goodness  ;  some  yield  more  and  better  iron 
than  others),  lieth  a  small  kernal,  which  hath  the  aama  of 
honeycomb  given  to  it,  because  it  is  full  of  little  holes,  in  the 
same  manner  as  that  substance.  The  iron  coming  of  this  oar 
is  not  brittle,  as  that  of  the  rock-mine,  but  tough,  and  in  many 
places  as  good  as  the  Spanish  iron." 

The  first  ore  mentioned  is  the  earthy  or  impure  Ilmonîie» 
that  occurs  in  vast  quantities  in  many  places  in  Ireland  as  a 
récent  surface  deposit,  being  formed  by  secondary  action  from 
the  decay  or  décomposition  of  the  bisu^hides  of  iron,  but  prîn- 
cipally  from  that  of  marcasite,  so  prévalent  as  a  constituent  in 
many  of  the  rock  masses,  both  derivate  and  ingenite.  The 
second  is  either  hydrous  or  anhydrous  peroxides  of  iron  (limo- 
nite  or  hématite),  generally  oocnrring  in  tme  Iodes  ;  while  the 
third  is  the  diJBTerent  varieties  of  olay-ironstone,  an  impore 
or  earthy  variety  of  siderite,  oocnrring  in  beds  interstratified 
with  the  derivate  rocks  of  the  coal-measnres.  This  is  qnite 
évident,  from  the  author's  subséquent  description,  for  he  thos 
writes  : — "  The  first  sort,  as  the  name  doth  show,  is  £Dund  in 
low  and  boggy  places,  ont  of  which  it  is  raised  with  very  litUe 
charge,  as  lying  not  deep  at  ail,  commonly  on  the  superficies 
of  the  earth,  and  about  a  foot  in  thickness."  Of  the  second  : — 
*'  Of  this  kind,  hitherto,  there  hath  but  two  mines  been  dis- 
covered  in  Ireland;  the   one  in  Munster,  near  the  town  of 
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TaUoWf  by  the  Earl  of  Oork's  ironworks  ;  and  the  other  in 
Leineter,  in  King's  oonntj^  in  a  place  called  Desart  land." 
The  first  of  tiiese  appears  to  be  a  hématite,  while  the  latter, 
acoording  to  Apjohn's  analysis,  is  alimooite/ 

Oyer  ten  plaoet,  in  whioh  the  third  yariety  was  known  to 
exist,  are  mentioned  by  thia  anthor,  ail  occnrriog  in  the  coal- 
measares  ;  and  from  his  description  of  the  ore,  and  the  mode  of 
worki  it  ifl  qoite  évident  it  mnst  be  one  of  the  varieties  of  clay- 
iron-stone. 

The  ores  were  melted  by  wood  charcoal;  part  in  ftimaces,  the 
reet  in  bloomeries.  The  fnmaces  are  thos  described  : — "  At 
the  end  of  a  great  bam  standeth  a  large  famace,  being  of  the 
height  of  a  pike  and  a  half,  or  m6re,  and  fonr-sqnare  in  fignre, 
bat  after  the  manner  of  a  malt-kiln — thatis,  narrow  below  and 
by  degrees  growing  wider  towards  the  top,  so  as  the  compass 
of  the  month,  or  the  top,  is  of  many  fathoms."  The  *'  blast  " 
was  kept  np  by  "  two  yast  pair  of  bellows,  the  whioh,  resting 
npon  main  pièces  of  timber,  and  with  their  pipes  placed  into  one 
of  the  sides  of  the  furnace,  are  perpetnally  kept  in  action  by 
the  means  of  a  great  wheel,  which  being  driyen  abont  by  a 
little  brook  or  waterconrse,  maketh  them  rise  and  fall  by  tnms, 
80  that,  whilst  the  one  pair  of  bellows  doth  swell  and  fill  itself 
with  wind,  the  other  doth  blow  the  same  forth  into  the  fnr- 
naoe."  The  bloomery  "  is  another  and  lessor  sort  of  ironworks, 
mnoh  difTering  from  the  former,  for  instead  of  a  farnaoe  they 
nse  a  hearth  therein,  altogether  of  the  fashion  of  a  smith's 
hearth,  whereon  the  oar  being  laid  in  a  great  heap,  it  is  coyered 
over  with  abnndance  of  charcoal,  the  whioh,  being  kindled,  is 
oontinaally  blown  by  bellows  that  are  moved  by  wheels  and 
wateroonrses,  in  the  same  manner  as  in  the  other  works." 
The  Works  mentioned  by  thîs  anthor  are  "  in  diyers  places  in 
Munster,  by  the  Earl  of  Cork  ;  in  the  connties  of  Eoscommon 
and  Leitrim  ;  also  at  Montrath,  in  the  Qaeen's  connty,  by  Sir 
Charles  Coot  ;  at  Ballinakell,  in  the  latter  county,  by  the  Earl 
of  Londonderry  ;  at  Monntmeliick,  in  King's  county,  by  the 
Yiscount  of  Ely  ;  in  Fermanagh,  by  Sir  John  Dunbar  ;  another 
in  the  same  county  by  the  side  of  Lough  Eam,  by  Sir  Léonard 
Blenerhasset  ;  and  in  the  county  Tomond  (Clare)  by  some 
London  merchants."  Smith  says  of  those  in  the  county  of 
Cork,  "  Tbere  are  two  considérable  ironworks  carried  on,  as  it 
were  in  both  extremities  of  the  counly,  viz.,  Comoly  (Coom- 
hoola),  near  Bantry  Bay,  for  both  sow  and  bar  iron  ;  and  in  the 
parish  of  Affadown  (Àghadown),  near  Boaringwater  Bay,  for 
sow  iron  only  ;  and  also  at  Aragline,  near  the  eastem  extre- 
mity  of  the  county  ;  in  ail  which  places  iron-ore  is  fonnd  in 
plenty.*' 

The  looalities  in  Tomond  are  not  enumerated  by  Dr.  Boate  ; 
howeyer,  the  foUowing  haye  been  observed  in  the  old  county  of 
Clare,  or  the  Tomond,  in  the  days  when  this  author  lived. 
Southward  of  the  yillage  of  Scariff,  in  the  townlands  of  Bally- 
malone  and  Bealkelly,  there  are  the  remains  of  extensiye  "  old- 
mens-workings  "  for  iron,  on  what  are  either  beds  or  yeins  of 
limonite  with  some  hématite,  in  black  Silurian  shales.  In  the 
first  townland,  in  addition  to  the  workings,  are  the  ruins  of  an 
old  iron  famace  ;  while,  in  Bealkelly,  besides  the  ruins  of  a 
furnace^  there  is  also  the  remains  of  a  mill  for  manufacturing 
bar-iron.  Those  in  the  last-named  townland  are  said  to  hare 
belonged  to  a  family  of  the  name  of  Brady,  who  were  granted 
the  iU^yal  manor  of  Baheen,  to  which  this  townland  bàonged. 
In  this  neighbourhood,  besides  the  works  already  mentioned, 
there  was  a  large  iron  mill  at  Coolcoosaun,  one  mile  north  of 
Scariff,  and  a  fomaoe  at  a  hamlet  that  is  now  called  after  it, 
nearly  a  mile  eaet  of  Feakle  Churoh.  In  the  latter  furnace 
bog-iron  ore  mixed  with  "  red  mine  "  (the  hydrous  or  anhydrous 
bioxide)  seem  to  haye  been  smelted,  as  fragments  of  ail  thèse 
kinds  of  ores  were  obseryed  among  the  heaps  of  débris  in  the 
vicinity  of  the  old  furnace.  Moreover,  old  burrows  for  the  last- 
named  ore  were  obseryed  on  the  hiil  to  the  northward,  and  for 
bog-iron  ore  in  the  flats  and  bogs  southward  of  Lough  Graney. 


Bed-mine  is  said  to  bave  faeen  extracted  a  little  further  N.W. 
in  the  north  part  of  Qlendree,  where  an  old  adit  that  was 
driyen  into  the  hiU  sUll  exists  ;  howeyer,  ail  the  ore  raised 
hère  may  hâve  been  smelted  in  the  vioinity,  as  by  a  neigh- 
bouring  stream  large  quantities  of  slag  were  obseryed.  East 
of  Scariff,  at  a  village  also  called  Famace,  near  Whit^ate,  about 
two  miles  eastward  of  Mount  Shannon,  there  was  another 
famace,  and  in  its  yioinity  at  Meelick  there  was  an  iron 
mill.  Thèse  two  latter  localities  now  are  in  the  présent  county 
of  Galway. 
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UT  eyen  supposing  that  SchÔnbein  had  not  succeeded, 
let  ns  see  what  resuit  had  attended  the  well-directed 
efforts  of  another  known  German  expérimenter,  who 
appears  to  haye  met  with  remarkable  success  : — 

In  1863  Dr.  Meissner,  of  Hanoyer,  published  a  small  work 
entiUed  Unterntchungen  vher  den  Saueratoff,  in  which  he  states 
that  he  had  succeeded  in  isolating  artificial  antosone,  and  he 
describes  it  as  a  substance  possessed  of  such  remarkable  pro- 
perties  as  lefb  no  doubt  on  his  own  mind  that  it  plays  a  yery 
important  part  in  the  varying  conditions  of  the  atmosphère. 
His  method  of  obtaining  it  was  by  eleotrifying  a  perfectly  dry 
stream  of  oxygen  gas,  and  afterwards  depriving  it  of  its  ozone 
by  a  solution  of  iodide  of  potassium.  The  gas  thns  prepared 
bas  the  remarkable  property  of  forming,  in  contact  with  mois- 
ture,  dense  clouds,  the  aqueous  yapour  becoming  oondensed  in 
the  form  of  little  yesicles  or  hoUow  sphères,  which  remain  sus- 
pended  and  constitute  the  doud.  Acoording  to  Meissner,  this 
resuit  is  due  to  the  great  attraction  of  antozone  for  water,  and 
leads  further  to  the  formation  of  peroxide  of  hydrogen,  wherein 
is  contained  the  second  atom  of  oxygen  in  the  state  of  anto- 
zone. He  considère  every  cloud  of  our  atmosphère  antozonic, 
that  is,  formed  under  the  direct  influence  of  antozone  ;  in  sup- 
port of  whioh  yiew  he  addnoes  the  curions  faet  that  clouds  can 
only  be  formed  in  gases  which  contain  oxygen.  If  aqueous 
yapour  be  condensed  in  g^ases  which  are  free  from  oxygen,  or 
in  a  yessel  which  contains  beside  water  no  other  gas,  the  con- 
densation neyer  takes  place  in  the  form  of  a  cloud,  but  in  that 
of  little  solid  globules,  whioh,  by  reason  of  their  greater  spécifie 
grayity,  instantly  subside. 

Our  author  endeayonrs  to  proye  that  antoaone  is  formed 
naturally  whereyer  ozone  exists,  but  the  présence  of  antozone 
is  more  difficult  to  proye  than  that  of  ozone,  owing  to  a  singu- 
lar  property  of  antozone  which  Meissner  calls  "  abklingen,"  or 
want  of  persistence,  for,  when  left  to  itself,  it  speedily  loses  its 
spécifie  characteristics  and  becomes  oonyerted  into  ordinary 
oxygen.  Its  peculiar  and  important  propertîee  are  due  to  its 
molécules  being  charged  with  free  positiye  eleotricily.  Meiss- 
ner considers  antozone,  therefore,  to  be  the  binding  médium — 
the  receiyer  and  retainer — of  atmospheric  electrictty. 

Thèse  important  facts,  so  minutely  detailed  by  Meissner, 
haye  yet  to  be  fully  yerified  by  expérimentera,  and,  should  they 
proye  to  be  legitimate  déductions,  they  wfll  be  a  great  step  in 
adyandng  the  progress  of  meteorology.  Dr.  Meîssner's  work 
desenres  to  be  more  generally  known,  and  a  firee  translation 
from  the  G^erman  wonld  be  an  acceptable  boon  to  the  Boglish 
student.  The  want  of  persistence  of  which  he  eomplains  had 
been  the  chief  obstacle  with  Schônbein  and  other  obseryers  to 
the  obtaining  a  definite  resuit  when  experimenting  with  so 
eyanesoent  a  body  as  that  of  the  peroxide  of  hydrogen. 

The  présence  of  atmospheric  ozone  is  teeted  by  means  of  a 
délicate  reagent.  Pure  white  bibulous  paper,  saturated  with  a 
solution  of  iodide  of  potasdum  and  starch,  is  ont  into  sHps  of 
about  3  in.  in  length  and  \  in.  in  width,  and  exposed  to  the 
influence  of  the  extemal  air  for  twélve  or  twentj*foar  konrs, 
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day  and  night,  in  a  situation  sheltered  from  the  raya  of  the 
SUD,  direct  or  reâected.  The  qnantitj  is  aaoertained  by  an 
ozonometer  of  varying  shades  of  violet.  To  determioe  the 
précise  degree  on  the  scale,  a  prepared  slip,  called  an  ozono- 
scope,  afler  having  been  snspended  in  free  air,  is  dipped  in  cold 
water.  The  eztent  of  coloration  thas  elicited  by  the  satura- 
tion of  moistare  is  oompared  with  the  ozonometer,  and  the 
resolt  r^gistered. 

Schônbein  used  a  chromatic  scale  of  10°.  The  French  em- 
ploy  a  graduation  of  12°  ;  but,  as  yon  see  hère,  even  10°  give 
too  ready  a  blending,  so  that  the  individaal  tints  are  so  indeter- 
minate  as  to  be  read  off  with  some  difficalty.  I  bave  snggested 
to  the  instrnment-maker  a  soale  of  8°,  as  being  qnite  efficient 
for  ail  nsefnl  pnrposes,  and  easier  for  the  stadent  than  the  old 
scales.  A  practised  observer  needs  no  soale  at  ail  ;  his  eye 
will  discem  with  the  utmost  accnracy  the  précise  hue  of  his 
colonred  test. 

I  will  now  give  a  brief  practical  lesson  to  those  who  wish  to 
become  usefal  obsenrers.  In  Jannary,  1865,  the  foUowiDg  ob- 
servations appeared  in  one  of  my  reports  : — 

"  One  of  the  peculiarities  of  the  antozonides  is  that  they  re- 
store that  whioh  bas  been  rendered  bine  by  ozone  to  its  white 
or  colonrless  condition,  and  this  is  effected  in  the  following 
manner  : — When  two  ozonides,  or  two  antozonides,  are  blended 
by  the  addition  of  water,  or  an  indiffèrent  acid,  they  mingle, 
bat  do  not  act  on  each  other  ;  bat  if  one  body  from  each  ad- 
verse list  be  associated  in  like  manner  they  mntually  act, 
oxygen  is  evolved  from  both,  and  ordinary  ozygen  is  set  free  ; 
or  rather,  ozone  séparâtes  from  one  body  and  antozone  from 
the  other,  and  thèse  uniting,  prodace  the  intermediate,  or 
neutral  ozygen. 

"  As  Schônbein's  views,"  says  Professer  Faraday  (to  whose 
kindness  I  am  indebted  for  the  foregoing  sketch),  "  inclnde  the 
idea  that  ozygen  in  thèse  two  states  can  retain  its  pecnliar 
properties  when  ont  of  combination  and  bave  them  conferred 
otherwise  than  by  combination,  and  as  ozone  does  falfil  thèse 
and  does  ezist  in  the  independent  state,  so  it  is  important 
that  antozone  should  be  pnrsued  by  ezperiment  nntil  it  gives 
a  like  resnlt." 

Now,  the  question  is,  does  antozone  ezist  as  a  natural  ele- 
mental  condition  ;  and,  if  so,  what  are  the  indications  of  its 
présence?  The  17th,  18th,  19th,  and  21st  of  the  présent 
month  (Jannary,  1865)  where  periods  when  no  ozone  was  mani- 
fested  ;  when  the  test-slips  were  not  only  not  discoloured,  but 
when  those  which  had  previously  colonred  by  ezposure  to  the 
atmosphère  were  deprived  of  their  coloration  and  rendered  of 
a  hue  nearly  approaohing  their  primitive  white. 

On  the  22nd,  the  day-slips  ezhibited  the  mazimum*  or  10°, 
of  the  ozonometer,  and  during  the  ensning  night,  which  was  a 
period  of  antozone — clear,  calm,  with  frosty  Korth  wind — 
their  colour  was  discharged  fully  6°,  and  consequently  the 
morning  register  had  dwindled  down  to  4°  of  the  scale.  So 
that,  after  ezhibiting  on  the  préviens  evening  10°,  the  ozono- 
scopes  were  thrown  back,  by  the  antithetical  condition  of  the 
atmosphère,  through  considerably  more  than  half  the  scale. 

Whence  then  this  pecnliar  condition,  and  thèse  direct  mani- 
festations?    Does  there  ezist  positive  atmospheric  antozone 
and  bave  we  the  means  of  detecting  it  ?  , 

Well,  in  answer  to  this  direct  appeal,  I  received  a  letter  from 
Dr.  Moffat,  of  Hawarden,  Cheshire,  one  of  the  most  ezperienced 
ozonographers  perhaps  in  England,  in  which  he  told  me  that 
he  had  noticed  the  fact  of  the  bleaching  of  tests,  bnt  he  ascribed 
it  to  the  influence  of  sulphuretted  hydrogen.  In  the  mephitic 
atmosphère  of  crowded  cities,  or  in  m^arions  localities,  this 
might  be;  but  on  the  high  ground  of  Frant,  whence  my 
observations  dated,  the  supposition  conld  not  apply,  as  the 
altitude  was  beyond  that  of  Beachy  Head.  No  other  theoiy 
that  I  hâve  heard  of  can  square  with  the  observed  facts  so 
accurately  as  that  the  discoloration  is  due  to  elemental 
antozone. 
But  to  make  assurance^  as  I  thought,  doubly  sure,  I  wrote, 


some  time  ago,  to  Professor  Tyndall,  of  the  Boyal  Institu- 
tion. My  question  was  this  : — "  Schônbein  believed  that  oeone 
conld  not  ezist  without  the  production  of  its  antagonistic  oon- 
gener  antozone.  When  ozone-tests,  fully  colonred  to  their 
mazimum  hue,  become  blanched  by  ezposure  to  the  air»  is  ihe 
bleaching  to  be  ascribed  to  the  action  of  elemental  antozone  P" 
Professor  Tyndall  replied  as  foUows  : — 

"  Dear  Sir, — ^The  answer  to  your  question  regarding  the 
action  of  ozone  and  antozone  is  brief,  but  fuU.  It  is  thns  : — I 
do  not  know  ;  nor  do  I  believe  that  anybody  knows. 

"  Yours  very  faithfuUy,        John  Tyndall." 

I  must  say,  ladies  and  gentlemen,  that  this  came  npon  me 
as  a  regular  knock-down  blow,  for  I  had  fondly  hoped  that  a 
philosopher  who  had  probed  the  mysteries  of  the  atmosphère 
would  hâve  yielded  some  hidos  to  the  discovery  of  his  fellow- 
labourer,  Schônbein,  and  to  the  corroborative  testimony  of  his 
illustrions  predecessor.  Faraday.  However,  we  must  make  the 
best  of  a  bad  matter,  and  resign  onrselves  patiently  to  take 
npon  crédit  the  facts  which  nature  herself  appears  to  teach. 

And  what  are  those  facts  ?  Look  at  thèse  chemical  test 
papers,  prepared  with  the  iodide  of  potassium  and  staroh. 
They  were  ail  colonred  by  ezposure  to  the  air.  What  colonred 
them  ?  Schônbein  says  ozone  ;  Faraday  says  ozone  ;  and  ail 
the  météorologiste  of  the  présent  day  say  ozone.  And  they  say 
so  because  they  know  that  the  ozone  will  combine  with  the 
potassium,  set  free  the  iodine,  and  form  an  iodide  of  starch. 

Now,  let  thèse  colonred  tests  hang  in  the  air,  and  place  by 
their  side  a  virgin  slip,  pure  and  colonrless,  perfectly  white. 
What  will  happen  ?  A  condition  of  atmosphère  presenUy 
occurs  when  ail  the  slips  will  become  as  pure  and  colourless  as 
the  nncoloured  test  slip  by  their  side.  What  discoloured  thèse 
ozonoBcopes  ?  I  say  a  period  of  elemental  antozone.  Dr. 
Moffat  says  a  period  of  elemental  sulphuretted  hydrogen. 
Professor  Tyndall  says,  *<  Nobody  knows."  Who  shall  décide 
when  doctors  disagree  ?  Well,  there  is  some  consolation  even 
in  this.'  It  gives  us  ail  something  to  find  ont  ;  something  to 
think  about,  at  any  rate. 

I  must  hère  say,  however,  that  this  morning  my  friend,  Mr. 
MuUer,  by  his  very  able  manipulations,  bas  demonstrated  that 
both  sulphuretted  hydrogen  and  the  fumes  of  ammoniacal 
vapour,  in  their  concentrated  form,  are  capable  of  bleaching 
the  colonred  test  slips.  But  thèse  substances,  in  sueh  a  con- 
centrated condition  are,  of  course,  never  found  to  ezist  in  the 
atmosphère. 

With  regard  to  the  important  question  as  to  the  manifesta- 
tion of  ozone  in  dwelling-houses.  The  early  authors,  amid  the 
ezcitement  of  dealing  with  a  new  and  étrange  discovery,  whioh, 
in  their  estimation,  invaded  the  very  balance  of  the  atmoephe- 
rical  relations,  believed  that  ozone  was  invariably  absent  from 
inhabited  dwellings.  We  now  know  that,  if  free  ventilation  be 
permitted,  a  succession  of  air  laden  with  ozone  will  be  carried 
throughout  every  part  of  the  interior;  and  every  nook  and 
corner  will  be  subjected  to  its  pnrifying  influence.  As  r^^ards 
the  mephitic  wards  of  public  hospitals,  ozone  bas  such  an  apti- 
tude for  seizing  upon  and  destroying  pestilential  miasmata,  or 
the  germ-matters  of  contagion,  that  it  is  iteelf  destro/ed  in 
completing  its  work  of  destruction.  This  fact  I  pointed  ont 
several  years  ago  in  relation  to  the  comparatively  limited  self- 
purifying  power  of  the  Thames  in  and  about  London.  In  well- 
appointed  private  bouses,  if  due  r^ard  be  paid  to  thorough 
ventilation,  the  présence  of  ozone  will  be  abnndantly  manifested  ; 
bnt  if,  on  the  contrary,  the  casements  be  hermetically  sealed, 
we  may  look  in  vain  for  any  trace  of  the  sanitary  influence  of 
ozone. 

During  my  .stay  at  Eastboume  in  1866,  nnder  the  old  System 
of  drainage,  ozone  was  very  scantily  developed.  On  tuming 
back  to  my  notes  of  that  period,  I  find  that  on  many  days  the 
tests  manifested  scarcely  any  signs  of  discoloration,  and  twice 
only  attained  the  maximum  of  10°.  The  minimum,  or  1°, 
existed  on  seven  days  ;  and  two  days  were  periods  of  antozone. 
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Last  FebruftTf ,  on  the  oontnuy,  there  were  ten  periods  of 
maxîmnin  derelopmant»  and  the  minimum  of  S^  waa  reaohed 
onlj  on  tbree  days  ;  and  inatead  of  an  nltimate  mean  a  Utile 
above  4^  (whioh  happened  in  1866),  we  bave  for  laat  Febmary 
an  aggregate  average  little  abort  of  8^,  or  twice  tbe  qnantîty  of 
ozone  tbat  waa  manifeeted  nnder  tbe  old  ayatem.  Thèse  are 
facts,  and  are»  I  tbink»  snfficiently  Buggestîye. 

It  ia  maob  to  be  regretted  tbat,  of  late  yeara»  thia  inier* 
esting  and  important  enbject  baa  been  proeecated  with  ao  little 
vigonr  and  anooeaa;  for  aince  Scbônbon'a  death  it  seema  to 
bare  been  oompletely  abelved.  Notwitbatanding  tbat  a  oom- 
mittee  of  inquixy  waa  appointed  some  yeara  ago»  by  tbe 
Academy  of  Soienoea  at  Paria,  and  in  England  eome  membere 
of  tbe  Meteorologioal  Society  were  nominated,  and  told  off 
to  act  alao  as  a  oommittee  of  investigation,  not  a  single 
note  baa  issned  from  either  body  in  eameat  of  ita  very  exist- 
ence. Onr  cbemiata  appear  to  be  asleep  at  tbeir  posts,  and  if 
it  were  not  for  a  few  privaie  investigators,  tbe  wbole  matter 
wonld,  I  Tery  beUere,  die  ont  and  be  forgotten. 

Even  now,  mnoh  apprebenaion  exiata  as  to  tbe  mode  of  in- 
teipreting  tbe  signs  â£  tbe  test  alips.  In  making  snooesafid 
obserrations  it  mnst  be  borne  in  mind  tbat  a  period  of  no 
onme  ia  a  Tery  diffnrent  tbing  from  a  period  of  antoaone,  as 
sbown  by  the  vaiying  influence  on  tbe  coloared  oaonosoopes. 
In  the  mère  négative  condition  or  absence  of  oaone,  no  appre« 
oiaUe  action  is  ezoited,  bnt  elemental  antozone  prodnces  reaction 
freqnenily  so  powerinl  as  in  a  few  bonra  to  Ueaoh  a  test-slipof 
maiimnm  discoloration.  Hénce  tbe  necessity,  for  the  sake  of 
oompariaon,  of  always  snspending,  side  by  side  witb  tbe  origmal 
test»  a  cobnred  oionoscope  of  ascertained  intensity  ;  and  of  tbe 
exereîae,  also,  of  nnwearied  vigilance  in  reoording  the  résulta. 

Ladias  I  I  bave  a  little  secret  to  whisper  to  yon»  alone,  and 
I  hope  tbe  gentlemen  wiU  do  me  the  faveur  not  to  listen.  In 
oonjnnction  with  the  sun,  ozone  acte  as  a  terrible  tanner  !  Tbe 
oomplezion  is  really  influenced  by  exposure  to  an  atmosphère 
l&den  with  ozone.  There  were  two  days  last  season,  at  tbis 
placer  when  the  beat  waa  oppressive^  and  the  ''buman  face 
divine  **  was  literally  bronzed  by  tbe  combined  action*  But  the 
effeeta  were  evaaeacent^  and  soon  yielded  to  the  **  Kalydor  **  of 
a  mitigated  température. 

In  conclusion,  tbe  important  connderation  of  tbe  influence  of 
ozone  OB  the  human  constitution,  in  relation  to  health  and 
disease,  may  be  galhered  from  the  physiological  ei^Bots  which 
follow  a  superabnndance  of  stimulation  on  tbe  one  band,  and 
the  withdrawal  of  a  healtby  stimulus  on  tbe  other.  If  onme 
be  in  exeess,  it  excites  the  muoous  tîssues  to  inordinate  action» 
and  produces  catarrb  and  other  symptoms  of  undue  oxidation. 
Diphtheria  bas  been  stated  to  bave  foUowed  tbe  course  of  an 
abnormal  development  of  elemental  oaone.  On  tbe  contrary,  if 
OKone  be  materially  dimiaiahed  in  quantity»  or  a  period  of  posi- 
tive antoaone  occur»  the  System  having  lost  a  natnral  stimulus» 
the  vitaUty  languisbes»  contagion  spreads»  and  ftvers  which  bave 
for  tbeir  vehide  the  proto-caibnret  of  hydxogen  are  widely  dia- 
seminated.  It  would  bence  follow»  à  priori,  that  the  more  con* 
centrated  tbe  épidémie  the  lesser  quantity  of  ozone  would  be  in 
the  air»  and  expérimenta  bave  to  a  certain  d^gree  aubstantiated 
the  fiMt.  During  tbe  laiter  portion  of  tbe  bot  and  arid  sum- 
mer  of  1865»  when  tbe  fats!  pestilence  raged  almost  universally 
amongst  our  cattle»  tbe  germa  of  epizootîc  diseaae  lay  for  weeks 
together  fretting  and  sweltering  under  tbe  aspect  of  a  ètoudless 
sl^  and  the  raya  of  a  buming  sun»  and  the  plague  waa  wafted 
far  and  wide»  resistless  and  unoontroUable  by  human  agency. 
The  génération  of  ozone  waa  frequently  found  to  be  bdow  ita 
natural  standard. 

It  ia  stated  by  Schonbein»  that  when  ordinary  oxygen»  snch 
as  exists  in  the  atmosphère»  enters  into  combination  with 
oxidizable  matters»  ovganic  or  inoiganic»  in  the  présence  of 
moistnre»  the  molécule  of  neutral  oxygen  becomea  split  up  into 
two  oppositely  active  atoms»  and  undeigœs  chemiâd  polarisM' 
tion^  wbich  accounts  for  the  changée  which  take  place  in  tbe 
tissues  of  the  animal  organisation,    The  oxygen  we  inhale» 


therefersb  when  in  contact  witb  tbe  oîrenlating  fluid,  is  qnickly 
deoomposed  into  ozone  and  antozone»  and  botb  combine  with 
organic  matter»  and  are  subsidiary  to  tbe  varions  processes  of 
oxidation  which  are  perpetually  going  on  in  tbe  baman  System. 

Thus  far  ScbÔnbdn.  If  the  facts  I  bave  briefly  laid  befors 
you  be  oorroborated  by  future  observers»  tbeir  importance  can 
scarcely  be  over-eatimated.  Wbat  a  glorions  day  would  dawn 
on  médical  science  if  the  patbologioal  analyst  were  enabled  to 
trace  to  tbeir  primeval  source  the  destructive  and  féll  diseases 
to  wbich  humanity  is  subjeot  ! 

I  hâve  endeavonred  to  give,  almost  bbronologically»  from  my 
notes»  written  and  publiÀed»  a  condensed  epitome  of  ascer- 
tained pbysieal  facts  relating  to  tbis  interesting  but  diffioult 
branch  of  natural  science.  It  is  difficnlt  ;  for»  as  we  bave  seen» 
seioliits  still  squabble  on  tbe  very  tbresbold  of  tbe  inquixy.  But 
it  is  to  be  mastered»  and  tbe  obscurity  dispelled.  It  is  also 
abundantly  interesting  ;  and  I  sball  rqoice»  when  fur  away,  to 
leam  that  you — ^the  members  of  this  rising  Eaatboume  Society 
— ^bave  borne  your  part  in  clearing  away  a  portion  of  tbe 
obscurity  by  which  it  is  surrounded. — Fapet  read  hefore  the 
Ecuffxmme  Natural  Hiêtory  Soeieiy, 


ON    STAB-GBOUPING»   STAB-DEIFT»   AND 

STAB-MIST. 

BT  BXCHASD  A.  7B0CTQB»  B.A.»  7JULS. 

Li  Tbbu  Fabts.— Fabt  I. 

jEABLY  a  oentury  bas  passed  since  tbe  greatest 
astronomer  the  wofld  bas  ever  known — tbe  Newton 
of  observattonal  astronomy»  as  he  bas  jusUy  been 
called  by  Arago — conceived  tbe  daring  thought  that 
he  would  gauge  tbe  celestial  depths.  And  because  in  bis  day» 
as  indeed  in  our  own»  vezy  little  was  certainly  known  respecting 
the  distribution  of  the  stars»  be  was  foreed  to  found  bis  researohea 
upon  a  guess.  He  supposed  that  the  stars»  not  only  those 
visible  to  the  naked  eye»  but  ail  that  are  seen  in  tbe  most 
powerfnl  télescopes,  are  suns»  distributed  with  a  certain  gênerai 
uniformity  througbout  space.  It  ismy  purpoaetoattempt  to  prove 
that — as  Sir  Wm.  Hersobel  was  bimself  led  to  suspect  during 
tbe  progress  of  bis  reaeardies — ^this  guess  was  a  mistaken  one  ; 
tbat  but  a  smaU  proportion  of  tbe  stars  can  be  regarded  as  real 
suns  ;  and  that»  in  place  of  the  uniformity  of  distribution  con« 
Cttved  by  Sir  Wm.  Hersbhél,  the  chief  chancteristic  of  tbe  side« 
real  System  is  U^jMie  variety. 

In  order  that  the  arguments  on  whiéh  thèse  views  are  based 
may  be  deariy  apprebended»  it  wiU  be  necessary  to  recall  the 
main  résulta  of  Sir  Wm.  Herschel's  System  of  star-grouping. 

Directing  one  of  hia  twenty-feet  reflectors  to  différent  parts 
of  the  heavens»  he  counted  "Uie  stars  seen  in  the  fiéld  of  view. 
Assuming  that  the  tdeacope  reaUy  reaohed  the  limita  of  the 
sidereal  System»  it  is  dear  that  the  number  of  stars  seen  in 
any  direction  afibrds  a  means  of  estbnating  the  relative  exten* 
sion  of  the  System  in  that  direction»  provided  always  that  the 
stan  are  really  distributed  througbout  the  System  witb  a  certain 
approaoh  to  uniformity.  Where  many  stars  are  aeen»  there  the 
System  bas  ito  greatest  extension  ;  where  few»  there  the  limita 
of  tbe  System  mnst  be  nearest  to  us. 

Sir  Wm.  Herschél  waa  led  by  this  prooess  of  stor-grouping^ 
to  the  conclusion  that  the  sideieal  System  haa  the  flgure  of  a 
doven  diak.  The  stars  visible  to  the  naked  ^e  lie  fiur  within 
tbe  limite  of  thia  disk.  Stars  outside  the  relatively  narrow 
limite  of  the  sphère  induding  aU  tbe  visible  stars»  are  separately 
invisible  ;  but  where  the  System  bas  ite  greatest  extension»  thèse 
orbs  produce  colleotivély  the  diflused  light  whioh  fbnns  the 
Way. 

Sir  John  Herschél»  applying  a  similar  séries  of  researohea  to 
the  southem  heavens»  waa  led  to  a  very  aimilar  conclusion. 
His  view  of  the  sidereal  System  difiers  chiefly  in  this  respect 
from  bis  fitther^s,  that  he  considered  the  sters  within  certain 
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Uaita  of  distanoe  from  thé  son  to  be  aptead  lem  bûU^  ttifMgk 
apaM  tban  thote  vhosa  aaitad  iosto  prodnow  tib«  auikj  U^ 
of  tiie  galaxj* 

Now  it  ia  daar  that  if  tlM  aappoaition  on  «faieh  tiieae  ^ââwa 
«ra  bftaad  ia  joat^  tha  thraa  follMPÙig  reaulbi  ana  to  ba  koked 
for  I— 

la  tha  fixât  plao^  tiM  atara  naible  io  tha  aakad^a  wanidba 
(}iatribatad  witb  a  oarUin  gananl  uniformi^  ovar  iiha  oaUatial 
q»kai«  ;  aa  tb^t  if  om  tba  oontrary  wa  fiad  aavtttîa  «iftaiiaiya  ra- 
gions orer  which  sacb  stars  are  s^va  mnoh  mora  nthJij  tban 
orar  tha  reat  of  tba  baavana»  wa  mast  abaadoa  8vc  WaouHiaffadial's 
fundaaaaatal  bypotheaia  aad  ail  the  ootiolnaîana  wbidi  baïae  baan 
baaad  npon  it. 

la  tbia  second  place,  wa  ongbt  to  find  no  aifua  af  tbe  aggra* 
gatâon  of  Inoîd  stars  îalo  atieaau»  or  elnatariag  groopa.  J£  wa 
aboold  find  aaob  aasoeîatad  groapa*  wa  laaat  abandon  tba 
bjpothaaia  of  onifonn  diatribatioa  and  aU  tba  oondBaiona 
foanded  on  it  ., 

Tbîcdlj,  and  moat  obvional  j  of  all«  tbe  lueûi  atara  oagkt  not 
to  bo  aaaoeiated  in  a  auurked  manner  witb  tbe  figura  of  tha 
Milky  Way.  To  take  an  iUoatraitiva  îsatanfie,  Wbaa  wa  look 
tbrongb  a  glass  window  at  a  distant  landsoape  we  do  not  find 
that  tbe  speoks  in  tba  snbatanoa  of  tba  glaaa  seem  to  follow  tbe 
ontlineof  valleys,  hîlls,  trees,  or  wbaterer  featuros  tbe  landscape 
may  présent.  In  like  manner,  regarding  the  sphère  of  tbe  Incid 
stars  as  in  a  sensé  tbe  window  throngb  wbîob  we  view  tbe 
Milky  Way,  we  ongbt  not  to  find  tbeae  atara,  wbioh  are  so  near 
to  ns,  assodated  witb  tbe  fignre  of  tbe  Milky  Way,  wbose  ligbt 
cornes  from  distances  ao  enormoosly  exoeeéing  tbose  wbich 
saparata  na  from  the  Ineid  atara.  Hera  again,  then,  if  theva  aboidd 
lyppaar  signs  of  aocb  association,  we  maat  abandon  tbe  Uiaory 
l£at  the  aidereal  sf  atam  ia  ooaatitnted  aa  Sir  Wm.  Herachal 
^pposad. 

It  ahould  farthar  be-  remarkad  that  the  thraa  argnaMsta 
demad  from  thaaa  rélationa  are  iadqiandent  of  aach  otker. 
Thay  ara  not  aa  three  linka  of  a  obain,  any  Mia  of  wbioh  baîag 
brofcaa  the  cbain  ia  broken,  They  are  aa  three  atraada  of  a 
tripla  oord.  If  one  straad  holds,  the  oord  bolds.  It  may  be 
flbown  that  ail  three  areto  ba  traated. 

'  It  is  not  to  be  ezpaotad,  bowe^er,  that  tha  atars  aa  aofcaally 
«aen  ahould  exhibit  theaa  relatàona,  sinoa  fur  tbe  largar  nambar 
ai-a  but  faintly  ^isiUa  i  ao  that  the  aya  woold  Iode  ia  vaîa  far 
t^  signa  of  law  amoag  them,  erea  thongb  law  may  be  thaïa. 
Wbat  ia  neoesaary  is,  that  mapa  shoald  ba  oonatoatad  on  a 
uoiform  and  intelligiÛe  plan,  and  that  ia  theaa  mapa  tha  faint 
stars  shoold  be  made  bright,  and  the  bright  atara  biîgfatar. 

;  Thar  nv^pa  axhibitad  dxuriog  thia  diaooorae  bave  beaa  danaed 
for  tbis  porposa  amongst  otheca.  Tbere  ara  twalra  of  tham, 
bat  ihay  overlapi  ao  that  in  efieot  oach  coi^wa  a  tentb  part  of 
tba  beavena.  Tbera  is  firat  a  north^-polar  map,  thon  fire  maps 
symmatriaaUy  placad  aroand  it  ;  again»  thare  ia  a  aoath-pollar 
maPk  and  fi^a  mapa  aymmetrioally  plaead  roaad  that  map;  aad 
thasa  five  ao  fit  in  with  tha  firat  fi? e  aa  to  compléta  the  aaela* 
suça  of  the  whole  sphère.  In  affeot,  e?eiy  aiap  of  tba  twelre 
bas  five  mapa  aymmatrieaUy  plaoed  uroand  it  aad  o^ar** 
lai^îog  îtA 

.  Sînae  tha  wholo  heavens  oontain  bat  ^,932  atai»  tiaifato  to 
tl^  naked  eye,  each  of  the  mapa  ahould  contain  on  tba  ararage 
about  593  stars.  But  instead  of  this  being  tha  caaa^  aome  of 
tbe  mapa  oontain  maay  mora  tbaa  thair  joat  j^portioa  of 
s^ra»  whila  in  othars  tha  nnmber  aa  greatiy  faila  ahoat  of  tha 
avaraga*  Ona  racc^niaas»  by  oombâning  tbaae  iodications,  tha 
e^Ustence  of  a  rougbly  oîroalar  région,  rioh  in  atara,  ia  tha 
nortbarn  heavena,  and  of  another,  Ittrger  and  riohar,  in  tha 
sootheru  hémisphère.- 

..To  ahov^  tbe  safloeace  of  theaa  sieh  regîoaa,  it  is  ea^  nacaa- 
sary  to  exhibit  tbe  numerical  relations  presented  by  the  mapa. 

rTbe  north-pohur  map«  ia  wbich  tà^  laigèat  part  c£  the 
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*•  U  «UL  b«  t«id«r»td«d  ia«t  th«  4MoaftM»  hn%  ana  «U  wkith 
follow»,  replace*  portinna  of  the  dÎMomve  which  wenld  oiUy  ba  in 
iUnalratvd  )kf  mcMii  of  lli«  dS^nM  u^  fllvaiiiuitad  Tamf  aolsafly 


ble  whf  Q 


aortàam  rich  région  f alla,  e(»taîaa  ao  laas  tbaa  60B  lamd  atarv, 
of  whîeh  Bpwacds  of  400  £ê31  within  tha  haif  oomapoeidÎBg  to 
tha  noh  nogmo,  Of  tha  adjacent  napa»  two  eontaîa  nprafda 
of  500  atara,  whila  tha  reataiaîng  thaee  contain  abant  400  eaoh. 
Paaaing  to  tha  aontiiorn  haniaphavc^  wa  find  thai  tha  aanth- 
pohur  map,  which  falla  wholly  wâUn  a  tkk  légion, 
leas  tban  1,132  stara  I  Oae  of  tha  a^jaMat  m^ia  aon 
834  atara,  aad  the  fonr  othara  exhsbii  nambera  Eaag^ng  ÛDm 
527  to  5d5. 

It  îa  whally  impoaaibla  aal  to  raeogaîaa  an  anninal  a  dîafcn- 
batîon,  aa  atbihtiâng  tha  eiirtenoa  of  apacial  kanr  of  atayar 
aggregation. 

It  îa  notowortiqr»  tao^  that  the  graater  MagaWanic  alond  £slla 
in  tha  heart  of  tha  aoathara  rioh  regîoa*  Waia  thare  not  otiiar 
aigna  that  tins  wondarf al  objaat  ia  raaUy  aasœiatad  wifth  the 
aidateal  i^atam  it  mîght  ba  tuk  to  neognisB  tibia  relation  aa 
indioatiog  tha^iiateaca  of  a  phyaiaal  oonassÉina  batwaaa  the 
Nobeeala  IC^or  and  tha  aoathom  ragion  xâah  in  atani  Jbatro- 
nomers  haTc  indead  ao  long  ragafded  tha  Kabaenlsd  9m  brfoaging 
naithar  to  tha  aidaraal  aor  to  tha  aabnlar  ayatans,  thait  they 
ara  aot  Ukelf  to  reoogniaa  very  leadOy  tha  aadafcaaoa  of 
aocb  coaaaatioBu  Tet  how  atnuigely  pmwao'ia  tha 
which  haa  laadastrcmomars  ao  to  regard  thaaa  amaaîng  atgaata. 
Praaeatad  fiûrljr»  that  endeace  aaMwata  aimply  to  Ûm: — Sha 
Magellaaio  elaada  oontain  atara  and  they  coatain  nebniai^  thare 
fora  they  an  aaithar  nabolar  nor  ataUar;  Oan  patieaity  af 
raaaaoiag  ba  paahed  farthar  P  J»  aot  tha  obviona 
thia,  that  aîaca  aahalsa  and  atara  ara  «ean  to  ba 
tha  NnbeoalsB,  the  nebolar  aad  aldlar  ayatana  fimn  in  xaaliij 
but  000  oomplax  ayatam. 

Aa  to  the  anatanca  of  star^atreama  aad  dasteriag  aggnga* 
tbna,  wo  bava  àlao  evideaoe  of  a  daaiaiva  charaolar.'  Thaaa  ia 
a  weU-marked  atream  of  atara  ranaiag  feaaa  naar  Oa^paHa 
towikrdB  Monooaroa.  Beyond  tbia  lîea  a  long  dnrk  xîft  alto- 
g^ar  haro  of  Inoîd  oiba,  b^ond  wfaiah  again  Haa  an  oTianaîta 
range  of  ataia,  covariag  Gomini,  Gaacar,and  tha  aonthara  parte 
of  LeOé  This  vaat  ayatem  of  atars  raaemUéa  a  giganlâB  aida* 
real  biUow  .fiowing  towarda  the  Milky  Way  aa  towaida  aoma 
mî^ty  ahora-line.  UTor  ia  thia  dascription  aitogakhea  fanofnl^ 
since  one  of  tbe  most  marked  instances  of  atar«dnft  pieauuflj  to 
bo  addoctod  raiera  to  thia  vary  regiott.  Tbaae  aaaoeîatad  atara 
OÊTû  urgîag  their  way  towarda  tha  galazy,  nad  that  ai  a  rata 
whiob,  thoQgh  aaamingly  alow  when  vÎMiad  fnim  beyond  ao 
eaomoaa  a  gap  as  aaparataa  ua  from  thia  ^atan^  moat  in 
raality  be  estimated  by  milUona  of  mâaa  in  avary  yaaaE. 
.  Otber  atreama  and  olaatcring  aggregatâoaa  tharo  ara  wUch 
need  aot  hère  be  specially  desaribad.  Bat  it  ia  wocth  noticing 
that  ail  the  weU-markad  atreama  reoogniaad  by  Hia  aaoîeiita 
seem  doaaly  aaaociated  with  the  aouthera  xîeh  rqgîoa  alnady 
re&rred  to.  This  is  trne  of  the  stara  forming  the  Bivar  Bn* 
danna,  the  a«rpeat  Hydr^^and  tha  atreama  firom  tha  watar-oan 
of  Aquarina.  It  ia  alao  notaworihy  that  in  aach  iaataBce  a 
portion  of  the  atream  £ea  ontaîde  tha  ridi  r^gioa,  tha  laat 
within  it  ;  wbdla  ail  the  streama  which  lia  on  tibe  aaam  aada 
of  tha  galaa^  taad  towarda  tba  two  Magellanie  okrada. 

Moat  intimata  aigna  of  aasaciation  betwaan  lacîd  atara  and 
the  galaiy  can  ba  reaogniaed» — (i.)  in, tha  part  aateudf ng' fisom 
Oygaaa  to  Aqaila  ;  (ii.)  ia  tbe  part  from  Peraeaa  to  Monooeroa  ; 
(iii.)  over  tba  ship  Argo  ;  and  (w.)  near  Orux  and  tha  faat  cl 
Gantaaraa.— 'XrnÀnv  brforô  tha  JBoyni  ImUùMon, 


nubmaarine  l^rest.-^In  a  récent  nmnber  of  Les  Mondes,  Dr. 
Qaenaalt  states  that  he  has  disooyered,  near  HauteTîàe-BaMfiBP,  dose 
toa  look  (in  tka  Atlantic  Oo«ia  aad  nasr  thé  Evendi  skan)»  ktown 
as  Le  Manlîea,  a  layer  of  pMiy  material»  whasain  ara  a«ibaddaâtr«BkB 
of  treea  yet  keld  by  their  roots.  Althopgb  at  a  depth  o£  12  mèltaa 
nnder  water,  the  oak  is  in  a  perfeot  sûte  of  préservation,  but  aU  other 
kfaids  o(  wood  hare  beoome  soft  and  spongy.  Tbe  ant&or  supposes 
that  thia  foreat  waa  snbmsKgad  in  âia  e%Mi  aeatuy. 

'  ■  ■  ■      »      ,.        ■ f Il  I   .   I   ...    M 

*  Hare,i{fcio,  withonfc  the  iUwtntiTa 
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OW  Tfik  PSBIO!»  OP  OBltTAnr  MBTKnDEÙ  BIlfGFS. 

BT  nUOESaOB.  HÂSOJé  KIBK.W0OD. 

I^— Tsi  lftTW»8  or  Aimn»  dOra. 

ihe  Agtranomiêcke  Kachrichten,  No,  1632,  Dr.  WeÎBS 
caDed  attention  to  the  faot  tbat  the  orbit  of  the  first 
cornet  of  1861  fery  nearlj  intersects  that  of  the 
eartb»  in  longitude  210°|  the  point  passed  bj  the 
latter  at  the  epoch  of  the  April  meteorîo  ehower.  A  relation 
between  the  mèteora  and  the  oomet,  similar  to  that  reoentlj 
deteoted  between  the  November  meteors  and  the  cornet  of  1866» 
was  thns  si^ggested  as  probable.  la  this  hjpotheeis  in  har- 
monj  with  faots  ? — and«  if  not,  are  onr  présent  data  snffioient 
fbr  determining  with  anj  reasonable  probabilitj^  the  trne  period 
df  the  April  meteors  P 

Dates  of  the  April  Shower, — Frofessor  Newton  Mieote  the 
fdUowîag  Apom    (^tftdef*   Catalogué    as  belonging  io  this 


1. 

B.c. 

687 

4. 

A.D.  109d,  '4,  '5,  and  '6 

s. 

>9 

16 

5. 

„  112a,  '8 

a. 

AD. 

MS 

6. 

.„   1808, 

Teriod  of  the  Fîrst  Cornet  o/ 1861.— The  éléments  of  this 
body  were  oompnted  by  Oppolzer,  who  assigned  it  a  period  of 
415*4  years.  Now,  while  it  is  trne  that  the  interval  from 
B.O.  687  to  A.D.  1803,  is  very  nearly  eqnal  to  six  periods  of 
415  years,  the  slightest  examination  will  show  ihat  this  period 
does  not  harmonize  with  any  of  the  intermeâiate  datée,  This 
fact,  then,  without  farther  dîsonssion,  seems  fatal  to  tbe 
hypothesis  that  the  period  of  the  meteors  is  nearly  eqnal  to 
that  of  the  cornet. 

What  is  the  probable  period  of  the  ring  P — ^The  showers  of 
1098-6  and  1122-3  at  once  snggest  a  period  of  from  26  to 
30  years.  The  nodal  passage  of  the  densest  portion  of  the 
ring  at  the  former  epoch  may  be  placed  anywhere  between 
1098  and  1096,  and  that  of  the  ktter,  in  eitbor  1122  or  1123. 
The  entire  interna  £pom  B.O.  687  to  AJ>.  1808  is  2490  years, 
or  88  periods  of  26'29ô  yeaca  eadi  ;  and  the  known  dates  are 
att  saiîsfied  by  the  foUMÎng  aeheme  :— 


BX;. 


Tflm.  T«ftn  euh. 

687  to  B.O.  15  ...  672*000-94  periods  of  28*000 

M  IStoAJ).       682  ...  597*000-21        „  28^20 

AJ>.  582  to  „  1098-714  ...  511*714-18        „         28*429 

^      1098*714  to  „  1122143  ...     28429-  1        „  28*429 

1122-143  to  ..  1803...  680*857-24        ..  28*369 


»i 


i« 


>t 


Thèse  ooinoidences  indicate  a  period  of  abont  28|-*  yi 
corresponding  to  an  éllipee  whose  mi^or  azis  is  18'59.  Henoe 
the  distance  of  the  apheUon  is  very  nearly  eqnal  to  the  mean 
dîstanee  of  Urmnns,  It  wîll  aiio  be  obeer? ed  that  the  tina  of 
rsivointion,  whieh  aeens  to  haye  been  somewhat  lengthened 
abont  the  Christian  eiBi  was  previonsly  one-thixd  of  the  period 
of  TJranns. 

II. — ^Thx  MntOBs  or  Dbcxkbu  IIxh — 13th. 

In  the  Catalogne  of  Qoetelet  we  find  the  fonr  following 
extraordinary  displays  which  belong  nndonbtedly  to  this  period. 
Observations  made  in  England,  1862,  indicate  aiso  a  more  than 
ordinaiy  number  of  meteors  at  tbe  December  epoch  in  that 
year. 

1.  A.D.  910. — "The  whole  hémisphère  was  filled  with  those 
meteors  called  falling  stars,  the  ninth  of  Dhn'lhajja  (288th  year 
of  the  Hegira)  from  midnight  tîll  moming,  to  the  great  sur- 
prise of  the  beholders,  in  Egypt." — Modem  pcsH  of  the  Univer' 
eàl  Eietory,  8vo.  toI.  ii.,  p.  281.  Lond.  1670.  The  date  of 
thia  phenomenon  corresponds  to  ihe  December  epoch,  a.d.  901. 

2.  980. — '*  Averse  remarquable  d'étoiles  filantes  en  Chine." 

3.  1571.—"  On  vit  à  Zurich  <  du  feu  tomber  du  ciel.'  " 


4.1880,  1698,  snd  1888-.— TIm  maximum  seems  to  bave' 
uwmdi  in  1888»  wèett  aa  msvy  as  teft  «Mteovs  wers  seen 
■BAltaneonaly.  ^  Dmis  la  nuit  du  II  an  IS  é<eemtoi^  on  vH, 
à  FlMVM  uM  grande  qaa«tité  d'éti^es  ffisntes  de  différentes 
gim&dBvn,  qtt  se  dirigeiîeiit  presque  toutes  avec  eue  grande 
vltcose  vers  le  8.8.1».  A 10  heures  et  i,  entie  les  seules  eonelel'' 
ktkHia  du  Bélier  et  du  Taureau,  on  en  ooMpta  enviran  une 
dîsBÎBe." 

5.  (DouMul.)  1861, 1862,  And  1863.  Mttriminn  probébly  in 
1862.  The  meteors  at  this  retom  were  §k  teom  being  eompa- 
raUe  m  mmtbers  wflh  the  oaeient  dtsplays.  Tbe  shewer,  bow* 
ever,  waedhtinctly  eibaerved.  R.  P.  Orcg,  Bsq.,  of  ICtnchester, 
SagUnd,  says  the  period  ht  Deeember  lOth — 12th  w«s,  hi 
1862,  «•  eioeedi&gly  well  defined."  * 

'ihem  datée  iiâieate  a  period  of  abotrti  99^  ^ats,  tbm  r^^ 

901  to    930  1  period  of  29'000  yeari. 

980  to  1571  22  periods  of  29136  years. 

15dfl  to  1888  ...    9  poiio^  Of  29^111 3r«Me. 

1888  to  1862  1  period  eT  29-000  years. 

in. — Thb  MlSTEOM  or  OCTOSES  15th— 21ST. 

The  showers  of  the  following  years  (see  Quetelet's  Catalogne) 
belong  to  this  epoch  : — 

1.  288.     *'  Apparition  en  Chine." 

2.  1436  and  1439.  In  each  year  a  remarkable  apparition 
was  observed  in  China. 

3.  1743.  (Quoted  from  Herrick,  in  SiHiman^ê  JowniàL  for 
April,  1841.)  "  A  dear  night,  gréai  shooting  of  stars  between 
9  and  10  o'dock,  ail  shot  from  S.  W.  to  K.  E.  [Qy.  N.  E.  to 
S.  W.  P].  One  like  a  oomet  in  the  meridîan  very  large*  and  like. 
fire,  witb  a  long  broad  train  after  it^  which  lasted  several 
minutes  ;  aflber  ^at  was  a  train  like  a  row  of  thick  small  stars 
for  twenty  minutes  together,  which  dtpt  N." 

4.  1798.  "  Brandès  marque,  à  Gkwttingue,  un  graad  nombre 
d'étoiles  filantes  dans  les  observations  simultanées  qu'il  fait 
avec  Benzenberg." 

Thèse  dates  indicate  a  period  of  abont  27i  years  :-^ 

288  to  1439  42  periods  of  27*405  yean  eaob^ 

1439  to  1743  11        „         27-636        „ 

1748  to  1798  2        „         27500 

n  thèse  periods  are  correct,  it  is  a  remarkable  coïncidence 
that  the  aphelion  distances  of  the  meteorio  rings  of  April  18th 
— 20th,  October  15th— 21st,  liTovember  14ih,  and  December 
llth— 13th»  as  weU  ae  those  of  the  cornets  1866  l.  ^nd  1867  I. 
are  ail  nearly  eqnal  to  the  mean  distance  of  Uranus. — Paper 
nsod  hrfore  the  Âmerieem  PhUoeophieal  Society,  ICaroh  4th. 

ON    IBONCLAD    SHIPS. 

€M^  Ocmetnuior  of  the  Jfevy. 
In  Two  Pabts. — Paet  H. 


forJafy.lSSi. 

*  H«rriok  MriipMe  m  nàuè  of  tv«Blj-t«T0ii  ytart. 
April,  1641,  p.  866. 


Bae  BOHwHafë  /oirmallbr 


[HE  changes  ia  the  dispositions  of  armonr  on  onr  iron- 
olads  are  also  important  They  chiefly  consist  in 
the  adoption  of  the  "  belt-and-baitery  "  System  for 
broadside  ships,  and  of  the  "  breastwoik  "  system 
for  monitore.  By  means  of  thèse  improvemente  the  vital  parts 
of  irondade — sndi  ae  the  région  of  the  water-line,  the  batteries 
or  tnrrets  in  which  the  gnns  are  fooght,  and  the  steering 
apparatuB-^are  well  proteoted  ;  and  the  horizontal  range  of  the 
gnna  carried  behind  armonr  is  increased  so  as  to  give  them  an 
"  aJl-ronnd  fire  "  instead  of  the  very  limited  range  possessed  by 
the  gnns  of  the  Warrior  and  other  early  shipe.  Thèse  changes 
bave  been  faeilitated  by  the  tendent  of  late  years  to  redooe 
tbe  nnmber  of  the  gune  carried»  and  to  eonsiderably  increaae 
t)ie  poWer  of  each  gnn. 

Not  less  important  are  the  chan^  made  in  the  stroctare  of 


s  aUUmaiei  J^HTMi  IbrlfeiT,  lS6e,p.  491. 
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onr  reoent  iron-olads,  for  by  thèse  changée  the  ehipe  hâve  been 
made  stronger  and  safer  than  their  predeoeeeon,  while  ihey 
bave  proportionately  lighter  halls.  As  an  ezample»  the  oases 
of  the  eaily  iron-olad  Drfence  and  the  récent  iron-dad 
Invincible  may  be  taken.  They  are  of  nearly  eqnal  sise;  bat 
while  in  the  Defence  the  hall  weîghs  8,500  tons  and  cames 
Bomething  nnder  2,500  tons»  in  the  Jnvmci^Zd,  a  hall  weighing 
less  than  2,700  tons,  earries  more  than  8,200  tons.  What  is 
sared  on  hnll  can  obvionsly  be  pat  into  armoor  ;  and  had  the 
Defencê  been  bnilt  on  the  improred  *'  braoket  "  system,  she 
woald  haYC  been  able  to  oarty  twîoe  as  mnch  armoar  as  she 
aotaally  does.  Straetnral  changes  of  this  kind,  combined  wîth 
the  changes  prerioasly  referred  to,  haye  givèn  os  a  fleet  of 
powerfal  and  handy  ships,  sach  as  coold  not  otherwise  hâve 
been  obtained  ;  and  hâve  effiscted  savings  in  expenditnre  that 
xnay  be  roondly  stated  at  £100,000  per  ship  for  first-dass 
iron-dads* 

The  changes  recently  made  hâve  had  another  important 
effect,  which  as  yet  has  not  been  broaght  into  prominence, 
althoagh  it  deserres  carefal  attention — vu.,  the  mnch  smaller 
straining  forces  short  ships  hâve  to  resist  on  accoant  of  their 
shortness  and  the  concentration  of  their  weights.  Carefal  cal- 
calations  shoir,  for  ezample,  that  for  some  positions  afloat  the 
Minoiau/r  may  be  strained  three  times  as  mnch  as  the  Belle» 
rophon;  and  yet,  to  say  the  least»  the  shorter  ship  is  as  strong 
to  resist  thèse  strains  as  the  larger  one.  Taking  the  greater 
margin  of  strength  of  the  short  ship  into  accoant,  and  remem- 
bering  the  rapidity  and  Tiolence  of  the  changes  of  strain  in 
ships  pitching  and  tossing  at  sea — whidi,  as  it  were,  send 
waveê  of  strain  throngh  the  stractare — ^it  will  be  eTident  that 
the  shorter  type  is  ÉlbIj  to  prove  more  darable  than  the 
longer,  in  addition  to  bdng  snperior  in  other  respects. 

A  considération  which  has  jnstly  had  mach  weight  in  the 
reconstractîon  of  oar  Navy,  has  been  the  necessity  for  giring 
most  of  onr  iron-dads  sul-power,  in  addition  to  steam*power, 
so  that  they  can  keep  the  sea  and  croise  for  considérable 
période.  This  has  also  had  mnch  to  do  with  the  large  adoption 
of  the  broadside  prindple  in  oar  ships,  as  it  is  better  adapted 
to  foll-rigged  diips  than  the  tnrret  priadple,  on  accoant  of 
the  iact  that  the  horizontal  range  of  the  gnns  is  not  interfered  * 
with  by  the  riggîng,  while  the  fire  of  tnrret  gans  mast  be  to 
some  extent.  In  addition,  the  gênerai  reqairements  of  a  sea- 
going  ship  can  be  far  better  met  in  broadside  ships.  The  tnrret 
principle  may,  of  conrse,  be  carried  oat  in  rigged  ressels,  and 
has  been  applied  to  the  Captain  and  Monarch  with  mnch 
saccess  ;  bat  it  is,  in  onr  opinion,  mach  better  saited  to  ships 
withoat  masts  or  sails — sach  as  oar  récent  monitors — where 
the  tnrret-gans  hâve  an  all-roand  fire.  Thèse  monitors  are  not 
craising  ships;  bat  they  bave  eztremdy  large  coal  sapplies, 
and,  on  an  emergency,  can  prooeed  to  the  Mediterranean  or 
cross  the  Atlantic.  Whererer  they  go,  they  will  be  free  to  fight 
withoat  the  encnmbrance  of  masts  or  spars,  and  withoat  the 
many  risks  in  battle  which  rigging  entails.  Proposais  to  eqnip 
monitors  of  the  American  pattem — which  is  entîrely  différent 
from  onr  breastwork  System—- as  sailing  vessels  bave  been  made 
more  than  once;  bat  they  hâve  not  been  adopted,  because 
snfficient  provisions  for  stores,  equipment,  accommodation,  <fec., 
hâve  not  been  made,  and  (which  is  far  more  serions)  because 
snch  yessels  woald  rnn  a  great  risk  of  upsetting  when  nnder 
canvas,  on  accoant  of  their  déficient  stabiHty  in  inclined 
positions.  Carefal  calcalations  hâve  shown  this  to  be  the  fact. 

Iron-dad  ships  are  Yeiy  generally  belie?ed  to  be  hearier 
rdlers  than  nnarmonred  ships,  becaase  of  the  loads  they  carry 
on  their  top  sides.  Facts,  however,  prove  them  to  be  steadier 
than  wood  line-of-battle  ships,  and  show  that  raiwng  the 
weights  on  board  tends  to  make  ships  roll  less.  The  iion-dad 
two-deckers.  Magenta  and  Solfervno,  are  the  steadiest  !French 
iron-dads.  In  designing  some  récent  ships  at  the  Admiralty, 
spécial  care  has  actaally  been  taken  to  raise  weights  in  order 
to  make  the  Tcssels  steadier;  modifications  in  the  {orm  may 
also  be  made  to  condace  to  this  resalt 


The  bardens  of  armoar  carried  by  car  ships  are»  of  connn, 
large;  and  thongh  oar  iron-dads  are  called  frigates,  they  are 
really  hearier  aad  larger  than  onr  largest  three-decken  were. 
As  expérience  has  been  gained  and  inprofements  bave  been 
made,  we  hare  gradaàlly  advanoed  in  the  proportbn  borna 
by  the  weight  of  armoar  to  the  total  weight  of  the  Teesd. 
In  the  TTomor  the  armoar  wdghs  less  than  one-ninth  the 
total  weight  ;  in  the  Bellerophon  it  slightly  ezceeds  one-serenih; 
in  the  Herctdeê  it  ezceeds  one-sizth;  and  in  the  monitor 
Thunderer  it  considerably  ezceeds  one-fonrth.  In  foct,  the 
Warrior,  with  a  total  weight  of  abont  9,100  tons,  earries  only 
975  tons  of  armoor  ;  while  the  Thunderer,  on  a  rather  less  dis- 
placement, earries  2,870  tons  of  armoar  on  sides,  tarrets,  and 
decks.  The  monitor,  as  was  said  aboTC,  has  no  masts  or  sails, 
and  is  of  only  moderato  speed  as  compared  with  the  Warriort 
both  of  which  oanses  hdp  to  inerease  the  proportionate  we^ht 
of  armoar. 

The  limit  of  thidàiess  in  armoar  has  not  yet  been  raaeliad. 
B^ginning  with  é^-in.  plates,  we  hare  in  ten  years  readied  14-in.« 
and  may  go  on  to  20-in.,  or  eyen  24-in.  plates — ^by  means  of  im« 
proYcd  arrangements  not  yet  diyalged — ^withoat  making  iron- 
dads  of  eztravagant  sizes.  In  fact  the  dimensions  reqoired  for 
ships  to  carry  the  mazimam  thickness  mentioned,  need  not  ezeeed 
those  of  ships  we  aotaally  possess.  At  présent  onr  strongest 
ships  are  impregnable  to  the  heaviest  gnns  ;  and  as  we  can, 
when  necessary,  abont  doable  the  thickness  of  their  armoar,  it 
becomes  very  doabtfal  whether  gans  will  soon  be  prodnoed 
capable  of  beating  the  armoar  oat  of  the  fidd.  It  is  mndi 
more  probable  that  ramming  and  other  modes  of  attadc  will 
take  Uie  place  of  artillery.— lîec^iire  ieHivered  hefore  the  Boyai 
Inêtituiion, 


NICOTIANA  MACEOPHYLiiA. 

|E  woald  call  the  attention  of  those  interested  ht 
sdentific  horticulture  to  the  illustration,  on  page 
467,  of  the  aboYC  plant.  The  speoies  is  one  whidi, 
besides  being  a  handsome  gûden  plant,  has  a 
certain  économie  value  abroad,  bdng  rather  eztensivdy  osed  in 
Germany  for  the  manufacture  of  a  snperior  variety  of  tobaooo. 
It  grows  to  the  height  of  four  or  ûje  feet  ;  and,  being  crowned 
with  beautiful  purple  flowers,  it  is  a  plant  which  may  with 
great  advantage  be  grown  in  beds  or  in  isolated  groupe.  The 
seed  may  be  obtained  from  Messrs.  Dick  EaddyfiSi  &  Co.,  the 
eminent  seedsmen  of  Holbom,  at  a  sum  So  small  as  to  be 
ahnost  nominaL 


Sootob.  Silver  Mines. — ^The  Uiwmg  /oumoZ  states  that  the  andflBt 
BÎlyer  mines  on  the  BaUigate  Hills,  whioh  axe  sÈtnated  abont  tbzee 
miles  from  the  town  of  Bathgate,  hâve  been  leased  by  Mr.  Henzy 
Aitken,  ooalmaster,  FaUdrk,  fzom  the  Earl  of  Hopetoon.  Thèse  nnas 
were  worked  for  many  years  by  King  James  YI.  of  Scôtland,  Wt 
owing  to  a  want  of  proper  manhineiy  at  that  peziod,  the  yidd  did  not 
pay  the  wbrking.  The  king,  it  is  stated,  brought  a  gieat  mmiber  «f 
skUled  workmen  from  Qermany,  who  explored  the  hiUs,  wronght.Mte 
ore,  and  eztraoted  from  it  silTor  and  lead,  tiie  latter,  howew, 
gteatest  in  qnantiiy.  Seyeral  small  nnggets  of  gold  bave  eho 
f onnd  on  différent  ocoasions.  Bilver  pièces,  ooined  from  thé 
of  the  mines  doring  the  petiod  when  Linlithgow  was  the  rsîsîdf 
royalty,  are  still  extant.  The  place  where  the  métal  was 
smelted  ui  to  this  day  called  Silver  Mill,  and  the  tana  <m  whidb  làê 
qnairies  or  mines  exist  is  called  the  Silrer  Mine.  For  many  yeeni  tte 
Tein  was  lost,  bat  abont  six  or  seven  years  ago  annmberof  geatisBSn 
belonging  to  Bathgate  sabscribed  money  and  recommenoed  operatiotts. 
They  f  onnd  ont  part  of  the  lost  workings,  and  also  came  upon  a  new 
Téin  of  silrer,  whioh  mns  downwaids  throngh  limestone  rode  Tbm 
qnantity  of  ore  extraoted  on  that  oooasion  was  worth  abont  ^£90  ;  biit 
the  whole  of  it  was  taken  away  in  the  shape  of  spedmena  and  maiiile- 
pieoe  oznaments  by  geologîsts  and  others.  The  gentlemen  reféned  io 
were  adviaed  to  tnboe  this  Tein  nntil  it  went  throngh  tha  limeetone 
rook  ;  bnt,  in  oonseqnenoe  of  peonniaxy  diffionlties,  l£e  workinga  waca 
abandoned.  It  is  beUered,  however,  that  throngh  the  eneigy  of  Mr. 
Aitken  the  snlgect  will  now  be  thonmgUy  mrestigated,  and  the  Tslne 
of  the  mines  properly  asœrtained. 
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REVIEWS   OF  BOOKS. 


Lecture  Notes  for  Chemical  Stud&nia,  Bj  Edwibd  Fbjlsjllahj), 
F.E.S.,  Frofessor  of  Ghemistry  in  the  Royal  School  of  Mines. 
Yol.  I.,  Inorganio  Chemistry.  2Dd  édition.  London  : 
Tan  Voorst.     1870. 

WE  are  glad  to  see  that  Dr.  Frankland,  m  hmging  ont  a 
new  édition  of  his  esosOent  Notes,  has  dirided  the  work 
into  two  parts,  corresponding  to  the  inorganic  and  organic 
divisions  of  the  science.  To  the  great  mass  of  stadents  this 
arrangement  will  he  a  hoon.  The  altérations  in  the  pré- 
sent édition  are  not  nnmeroas,  hnt  snch  as  they  are  we  mast 
confess  that  they  appear  to  ns  to  he  in  the  right  direction. 
Notably  wonld  we  point  to  the  fact,  that  Cram  Brown's  graphie 
formnlœ  hâve  heen  deprived  of  their  circles,  £ar  it  leads  os  to  a 
hope  that  in  the  third  édition  they  may  he  improved  ont  of 
existence.  We  certainly,  contrary  to  Dr.  Frankland  and 
other  high  authorities,  deprecate  the  employment  of  the 
species  of  diagrammatic  gnesswork  invoWed  in  the  ose 
of  graphie  formulas.  We  beliave  that  its  inflaenoe  over 
the  stndent  is  as  irrésistible  as  it  is  pemicions,  and  we 
trast  that  ère  long  the  development  of  a  more  positive 
school  of  chemistry  may  lead  to  its  banishment  from  oar 
books.  Apart,  altogether,  from  the  fact  that  chemical  bodies 
nndergo  their  métamorphoses  in  a  definite  relation  to  certain 
figures  which  represent  weight,  we  know  nothing  of  atomic 
constitution,  and  euch  a  thing  as  an  atom  is  jnst  as  great  an 
impossibility  as  the  idea  of  a  big  waJl  limiting  space  and  dosing 
in  the  universe.  Indeed,  the  dogmatism  of  certain  chemists 
on  this  question  reminds  us  of  the  carions  archétype  plans 
which  some  biologists  would  hâve  us  believe  a  creator  set  before 
him,  lest  he  might  make  a  mistake  in  cutting  ont  the  manifold 
patterns  of  animal  life.  Suoh  things  resuit  from  giving  a  false 
realism  to  mère  dreamy  and  pleasant  spéculation  ;  but  they  are 
out  of  keeping  with  true  phÛosophy  ;  and,  with  the  help  of  a 
little  more  positivism,  the  stôây  of  phenomena  wiU  soon 
drive  the  graphie  formules  nào-  the  **  cnriosity  shops  **  of 
chemical  science. 

t 

The  Mammalia  of  MasBOchueetla.  By  J.  A.  Allbh,  Cambridge 

(n.S.A.)  Université  Press. 

THE  Muséum  of  Comparative  Zoology  of  the  Harvard  GoU 
lege  has  from  time  to  time  pubiished  in  its  Bulletins 
varions  valoable  contribotions  to  xoology,  but  none,  we  think,  is 
more  creditable  to  the  University  than  the  excellent  catalogue 
of  the  Massachusetts  mammals  now  before  ns.  It  is,  we  believe, 
the  faot,  that  the  local  American  naturaliste  hâve  paid  more 
attention  to  the  birds  than  to  the  mammals  of  the  State  in  ques- 
tion, and  though  one  or  two  préviens  local  lista  hâve  been  pub- 
iished, there  was  still  mnch  work  to  be  done  towards  the 
formation  of  a  complète  fauna,  snch  as  that  which  Mr.  AUen 
has  pubiished.  Our  eulogy  of  this  work  may  seem  overdrawn 
by  those  who  are  familiar  with  the  usoal  natare  of  local  liste  of 
animais.  Bot  we  woald  remark  that  the  présent  is  quite  an 
exoeptional  volnme,  for  it  is  io  great  measare  a  philosophical 
essay  on  some  of  the  causes  which  influence  the  distribution  of 
animais  ;  and  the  anthor  is,  above  ail,  a  man  who  abominâtes 
the  mère  new-speoies-hunting  naturalist.  We  commend  the 
foUowing  observations  of  Mr.  Allen's  to  the  notice  of  some  of 
those  who  cannot  admit  varieties  : — 

*'  I  oan  hardly  aroîd  a  wozd  or  two  in  référence  to  the  spirit  wbioh 
evidently  inoites  many  zoologiste  m  their  researches.  I  refer,  of 
course,  to  that  eagemess  for  deaoribingr  new  speoies  so  patent  in  sll 
their  pablioations — an  inflaence  highly  derogatoiy  to  the  adyancement 
of  Boientific  knowledge.  It  tends  to  divert  attention  from  snoh  a 
oritical  stady  of  those  speoies  living  in  the  nataralist's  immédiate 
vioinitj  as  will  alone  aoqoaint  him  with  the  amoont  of  variation  a 

speoies  may  be  expeoted  to  présent The  inqniry  with  many 

natnraliits  respecting  donbtfol  spécimens  seem  s  rarely  to  be  whether 
they  may  not  be  referred  to  some  already  known  species,  and  the 


pointe  of  resemblanoe  to  their  neaceit  known  ally  aoeordm^^ 
f nlly  weighed  against  the  différences,  but  rather  wre  iu>t  they  n/jUi 
différent  to  warrant  a  description  of  them  as  new  species  f* 

Thèse  remarks  are  a  sort  of  indication  of  the  sterling  qnaK- 
ties  of  this  fauna-work.  Ail  through  the  book  the  same  Ugh 
philosophie  tone  existe  ;  each  spécifie  name  being  the  heaâing 
of  a  litUe  chapter  on  the  peculiar  variation  of  the  species  de- 
scribed.  Under  the  Section  Mustélidœ  we  find  some  very  valn- 
able  coUected  information,  anent  the  singular  metamorphoeia  of 
oolonr  seen  in  the  case  of  certain  fur-bearing  mammals. 
Altûgether«  this  list  is  a  very  model  for  future  zoologiste. 


IrreguUurUia  and  Biseases  of  fhe  Teeih,     By  Hshbt  Sxwhïl, 
M Jt.G.8.,  L.D.S.    LoBdHi  :  Churchill.     1870. 

MB.  SE  WILL  is  probably  a  -very  intelligent  and  skilfnl 
practical  dentî^t»  bot  he  is  a  very  poor  logicîaa,  and  he 
seems  to  be  devoid  of  tJiat  power  of  associating  together  a  large 
number  of  facts,  which  is  so  ^isential  to  the  forming  of  yeaX 
and  nnimpeachable  concluMoaÉ.  In  this  little  hrocKvare  o£  his» 
he  gives  us  some  admiraUei'  illastrations  of  the  deformitîes 
arising  (a)  from  embryonic  abnormaliUes  of  the  maxilla  and 
pre-maxilla,  (&)  from  certain  abnormalgrowths  of  the  permanent 
teeth,  and  (c)  from  injvry,  snch  as  bums  of  the  neck,  wlôdh 
draw  the  inferior  maxilla  downwards  and  forwards.  He  forther 
explains  very  dearly  some  of  his  own  ingénions  methods 
(methods,  too,  which  hâve  been  sucoessful)  for  preventîng  the 
second  class  of  deformity.  In  ail  that  he  says  on  theee  pdnts 
we  giva  him  every  praise.  But  when  he  attempta  to  philoso- 
phize  on  the  causation  of  facial  neuralgia,  he  fiEJla  into  a  vnl- 
garity  oharacteristic  of  an  inferior  order  of  dental  surgeooa,  and 
tries  to  assert — for  his  azgnmeBla40alianeath  serions  critiisîsm 
— that  facial  neuralgia  is  almost  iaosaiisUy  the  result  of 
decayed  teeth.  We  oould  hâve  wished  Ihat  Mr.  SewiU,  for  his 
own  sake,  had  avoided  a  problem  the  most  difficnlt  of  8olntî<m 
in  the  whole  range  of  sstiology,  and  we  cannot  but  say  that 
his  reascoings  on  the  question  are  amusingly  Bnggestiva  of 
the  Meâicm  fiudgre  lui.  For  ail  that  we  hâve  said,  however, 
Mr.  Sewill*s  little  book  will  be  fonnd  a  usefnl  addition  to  the 
iiteratnxe  of  its  snlgect. 
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le  SjMam  kfcéral  èa  Uni  paenaogMitriqae  des 
Bféflminé  d'Aimtomie,    Bur  le  Dootenr  J.  S.  Fort,  FïofeueDr 
Uhw  d'Anetonieu    AMo73fi«neeâMiele  texte.    Pirie.  Delel^e. 


CORRESPONDENCE. 


It  iê  diatinelly  to  b«  borne  in  mind  thaï  we  do  not,  by  iasarting  letton,  cobtoj 
naj  «piidon  ftToorablo  to  Hieir  eontenti.  We  open  aux  cohnnnB  to  ail,  withoat 
teteiuto  Ê3ÊJ}  waà  tbm raffir  »  oImumI fbr tbo  pabUoation of opiaiom of 

Ko  notico  whateror  will  bo  taken  of  anoiifmoiw  oommimicatMiii. 
ÎTo  oaoBOt  imdertake  to  retnra  rfjeeted  cemmaaioatloni. 


ILn^nxQ  OcmoA— Ao»  Wm.  8.  Kkït,  F.IJ3.,  FJELM.S.^ 

SiB, — ^In  ihe  last  weeVs  nnmber  of  your  jonmal,  and  under  tbe  above 
headîng,  a  apeoies  of  Madrépore  îb  desoribed  by  Mr.  F.  H.  Goeee, 
FJEL8.,  as  new  to  science,  nnder  the  name  of  Paracyathus  nohiUs,  A 
fine  Beriee  of  living  spécimens  of  this  ooral  were  ezbîbîted  by  Mr. 
iSng  at  the  meeting  of  tbe  Zoologioal  Society,  held  on  the  28th  of 
AplHl  last,  and  on  whioh  occasion,  my  opinion  Seing  asked  conoerning 
them,  I  ezpressed  my  beUef  tbat  the  spedes  was  the  Balanopkyllia 
verruca/ria  of  Milne  Edwards  and  Haime,  a  form  of  freqnent  oocnr- 
renoe  jm  the  Meditenraniwi. 

To  preoisely  define  a  specîes  of  ooral,  xt  is  necessary,  howeyer,  to 
divest  it  of  i^  the  adhèrent  organic  matter,  when  the  oharaoters  of 
ttie  ttue  skeleton,  or  eoralhnn  beoome  deatly  apparent.  A  spécimen 
harfaig  been  plaoed  at  my  disposai,  I  sobmitted  it  to  the  necessary 
tieatmeot,  and  it  was  then  dearly  shown  that  my  first  snimises  were 
net  withont  foondatioB. 

IVfth  bH  déférence  to  Mr.  Gossé's  eitensive  Knowledge  of  ont 
Hiitiflh  non-ooral  fonning  Zoanthsria  or  Aetinidw,  he  has  eWdentljr 
ftJlen  ittto  error  regarcUng  the  stmotnre  and  affinities  of  the  species 
hb  has  jnst  caHed  attention  to.  In  the  flrst  place,  bjr  referring  it  to 
the  gemis  Pwracyathu»,  he  places  it  in  the  familjr  TnrbinoUdœ,  of  the 
Boetion  Madreporaria  aporofa,  whose  representatiTos  are  charaoterised 
by  the  dense  and  non-porons  strueture  of  their  coralhim  ;  while  tÛs 
species,  as  is  apparent  on  Hhe  most  superfioial  ezamxnation,  belongs  to 
thst  grtmp  known  as  the  Mtxdteponvfiti  perforatc,  or  oorals  which  are 
alfliost  entirely  composed  of  a  porons  or  reticalate  gênerai  tissae  or 
"  sderenchyma  ;**  and  eren  if  the  species  did  belong  to  the  flrst-men- 
tîoned  gronp,  the  oharacters  of  the  colnmella  and  so-oalled  pallules  of 
Mjt.  GfoBse  wonld  entirely  forbld  its  being  referred  to  the  genns  Para^ 
cfrofht». 

HaTing  had  the  privilège  of  stndylng  Milne  £dwards's  type  spéci- 
mens of  BalanopTiyUia  verruearia  in  the  Paria  Muséum,  and  having 
also  identified  spécimens  preserred  in  the  British  Muséum  as  belonging 
to  the  same  species,  the  great  similarity  ezisting  between  them  and 
the  form  reoently  collected  and  brought  to  England  alive,  I  belieyo, 
for  the  flrst  time,  by  Mr.  Sing,  stmolc  me  most  fordbly,  and  my  at- 
tention haying  been  direoted  to  Mr.  Gtosse's  article  in  yonr  last  week's 
nnmber,  I  hasten  to  secure  more  spécimens  for  comparison,  and  hare 
hence  now  before  me  a,  séries  of  some  fifty  or  sizty  individnals,  a 
quantity  whioh,  although  not  absolntely  indispensable,  greatly  facili- 
tâtes one  in  forming  a  correct  appréciation  of  the  affinities  and  dogree 
of  rarîation  of  a  species. 

'  ISàlanophyïlia  verfucaria,  in  accordance  with  Milne  Edwards,  may 
be  described  as  follows  :~- 

CoraUum  short,  straight,  compressed  snperiorly  ;  attached  by  abase 
eqnalling  at  least  the  size  of  the  calyx.  Epitheca  extending  only  half 
way  np  its  height.  Oestas  moderately  fine,  crowded,  subrermicellate. 
Calyx  usnally  oral,  und  having  the  form  of  a  figure  of  8,  in  conse- 
qtience  of  the  pressing  in  of  the  shorter  axis.  Calicular  fossœ  large 
ahddeep.  Colnmella  well  deyeloped,  the  surface  plane,  finely  spongious, 
formed  of  slender  txabioular  lameÙse.  Septa  not  exsert,  forming  five 
cycles  ;  the  divergence  of  the  last  cycle  not  veiy  conspiouous,  slightly 
crowded,  slender,  inclining  to  coalesce  exteriorly,  those  of  the  first 
orders  haring  their  edges  snb-entire  or  rery  flneîy  denticulate  ;  the 
remaSning  ones  perforate  and  having  their  edges  irregularly  crenate. 
HeighV  15  mUlimètres;  long  axis  of  the  calyx,  15;  shorter  axis,  7; 
depth  of  calioolar  fossa,  G.     Habitat,  Corsica. 

Theçre  is  not  a  single  character  in  the  above  description  that  pre- 
olndes  M^.  Gosse's  form  from  being  assodated  with  if.  The  species  is 
extremely  liable  to  variation,  as  is  instanced  in  the  number  ot  spéci- 
mens now  before  me  ;  some  having  their  calices  elliptlcal,  and  being  of 
nniform  size  from  the  snmmit  to  the  base,  and  others  being  circular 
and  tapering  rapidly  towards  their  point  of  attachment.  In  the  de- 
velopment  of  the  colnmella  the  individuals  also  vary  immenscly,  in 
some  spécimens  this  région,  occnpying  more  than  one  half  of  the  area 
df  the' calicular  fossa,  and  in  others  being  restrieted  to  simply  a  small 


IsBoide  of  trabioolar  lameBas.  Hhe  depth  of  the  oalionlar  fossa  is  alao 
Hàble  to  variation,  in  many  instanees  being  diallow,  and  in  others  of 
eounderable  depth.  The  devélopraent  of  the  epil^eca,  again,  oasmot 
be  made  use  of  as  a  diagnostic  spécifie  character  ;  for,  altiiough  présent 
in  the  uajoilly  of  instsncee,  it  fiequentiy  happens  that  itîs  altogether 
radimentary  or  absent. 

One  of  the  most  striking  pointe  in  this  supposed  new  species  of 
coral  is  Mr.  Qosse's  dcBcription  of  the  ''lUules,"  or,T  presnme,  the 
pâli.  He  describes  thèse  as  sprisging  ftom  the  colnmella,  joining  the 
"plates"  septe  of  the  third  cycle,  and  then  sending  ont  latéral 
branches,  which  join  those  of  tlie  fonrtSi  cycle.  He  has  evidently  hère 
entirely  misunderstood  the  significance  of  Ûie  phenomenon  he  desoribes; 
thèse  pâli  are  almost' entirely  unknown  in  the  Madreporaria  perforata, 
and  wfaea  they  do  ocour  in  aay  gtoap  of  eocals  whatever,  tbsj  are 
Btraotnree  altogether  indepeiidni  ef  both  the  cdiimella  «nd  aqAa. 
What  Mr.  OoBse  has  obeorved  ia  a  ehametsT  whioh  isolâtes  the  lÈuf^ 
Bammin»  (with  the  genoe  BalanophylUa  indhided)abBOBt  entirely  fiom 
ail  the  other  conla  ;  tfaÎB  ia^  the  tendency  of  the  later  developed  aeplal 
cydes  to  aaBome  a  divergent  and  arenate  form,  whioh  brings  them  in 
eontaet  with  septa  of  preoeding  cgrolee,  Irifeh  whieh  tliej  coaleeae^  and 
then  prooeed  wilh  an  nmntetmptod  oonne  to  fosm  ajUBoticii  with  the 
eolemella.  A  figure  of  thia  speeieB,  B.  tterrusana,  heie  nnder  diaeoa- 
sion,  iB  given  by  Milne  £dwacds  in  his  "  Monograph  des  BapsaanBsâea" 
{Ànn,  des  8c,  NaU,  t.  z.,  pi.  1,  fig.  fi,  6  a»  1848)  ;  and  tliongh  the  flepfa' 
an  nore  slender  in  the  epeeimens  iiom  1^  Freâoh  oea«t  tkasi  m  tb» 
Coraiean  one  he  fignree,  it  is  évident  that  they  are  m&n  loeal  vacleliBB 
«f  the  Baae  fonn,  modified  >y  oevtaia  estenud  oooditiona,  and'l^ 
oomparing  >  large  aeriea  il  îb  eaey  to  redttee  ail  to  the  aame  typa?  bat 
even  ia  this  respect  the  amoant  of  vaaaAieD  ia  far  lees  eonaidenyble 
than  what  obtains  in  CaryaphyUia  cyathuê  of  the  same  aeaa,  amd  with 
whieh  the  Oaryophn/Uia  BmithU  of  onr  own  ecaeto,  and  alao  C  borei^ 
of  the  Shetbod  seae,  has  been  ably  shown  byDr.  Dttneaa  to  be  al»o- 
Itttely  identieaL  Apelegisiag  for  tUa  intruiott  on  ymir  ialihic 
apaee,  I  renain,  8ir^  ytvn  rtarj  tnâj, 

BriHsh  Musêwm,  May  14.  Wm.  8.  Ksifr. 

P.S.  I  may  add,  tiiet  a  fine  séries  of  this  bandsome  spedm  of 
Balaaophyllia  ia  now  eshlfaîted  in  a  living  eondilion  in  ûur  mcpumiA 
of  the  Zoologkal  QacdeDSk 


Flxoht. — Figure  of  8  Wavb  Thxokt  of  Wino  MoyxMXKTS. 

8ni,— In  the  Procêêdings  cf  the  RoycH  Instthttion  of  Gréai  BHîain 
for  Mareh,  1807,  Dr.  J.  Bell  Féttigrew,  F.B.S.,  ^e  £stii^raished 
corator  of  the  Mneenm  of  the  CoHege  of  Surgeons  of  Bdinbnigh,  an- 
noonoed  the  startling  disoovery  that  ail  wings,  whethsr  thoee  of  tfte 
insect,  bat,  or  bird,  were  twisted  npon  theraselvee  stmctnrally,  a&d 
tiiat  they  twisted  and  «ntwisted  during  their  actiott'— that,  in  short, 
tiiey  fotmed  mehiU  heHcès  or  serews.  In  Jnne  of  the  eame  year  (1867) 
Dr.  Pettigrew,  f  ollowing  np  his  admirable  researefaes,  read  an  daborate 
memoir,  "  On  the  Meohanism  of  fUght,**  *  before  the  Linnean  Society 
of  London,  in  which  he  ecndnsively  proves,  by  a  large  number  of  ^- 
sections  and  expérimente,  in  which  he  greatly  exods,  that  not  only  is 
the  wing  a  sorew  etroeturally  and  physiologically,  but,  fnrther,  tiiat 
it  is  a  reoiprocating  sorew.  He  shows,  in  faot,  that  the  wing,  during 
its  oscillations,  describes  a  figure  of  8  track,  similar  in  some  respects 
to  that  deecribed  by  an  oar  in  scnltittg.  Iliis  hoMs  trae  of  tiie 
vibrating  wing  of  the  ioseet,  bat,  or  bird,  when  iiie  bedlea  of  theae 
awimale  aie  artlfloially  ilsBd.  When,  however,  the  eieatmee  are 
liberated,  and  fiying  at  a  high  horizontal  speed,  the  figure  of  8,  as  he 
points  ont,  is,  curiously  enough,  converted  into  a  wave  track,  from  the 
wings  being  carried  forward  by  the  body,  and  from  its  consequently 
never  being  permitted  to  complète  more  than  a  single  ourve  of  the  8. 
This  is  aa  entirely  new  view  of  the  atnelnie  aad  fonotioaB  of  làe 
wing,  and  one  franght  with  the  dsflpset  poeaible  inteteet  to  tbeafis»' 
naatioal  world.  It  promiHee  to  êoktB  eivecything.  Dr.  FettigteVa 
reraarkable  disooveiy  has  receifod  an  «aloohed4or  oonfismaiioB  within 
the  laat  f ew  months  at  the  hunda  of  Anfeesor  Maarey,  of  the  CoUege 
of  Franoa,  Paris.  This  gentlemam»  who  has  aoqnired  gréai  celehri^ 
for  his  improvemente  and  dexterity  in  the  nsa  of  the  Sphymograpli, 
haa  BBoeeeded  in  caosiBg  the  wiag  of  the  iaeeet  aad  bivd  to  legiater 
their  own  movemente,  and  haa  estsMIahed,  l^an  aotoal  eepmmeiiéum 
crucis,  the  absoluto  correctness  of  Dr.  Pettigiew's  views.  Profeeaor 
Marey's  mode  of  registering  displays  muoh  ingenuity,  and  is  briefiy  as 
follows.  A  cylinder  revolving  at  a  given  speed  is  enveloped  by  a  sheet 
of  thin  paper  smeared  with  lampblack,  aad  to  this  the  tip  of  tiie 
rapidly-vibrating  wing  of  the  insect  is  applied  in  such  9  manner  as  to 
cause  it  to  bmsh  ont  its  ttaok  on  the.blMkened  P^pcr,  which  it  readily 
does.  A  similar  resuit  is  obt^ed  in  the  bird  by  fixing  a  registering 
apparatus  to  the  wing  and  jt'^tit  the  Ufd  to  fiy  in  a  chamber.  In 
this  case  the  registering  apparatus  is  connected  with  the  oylinder  by 


1  Bv  a  eoatal  aoeid«at  tiua  JUtter  wae  naëfreà  too  late  for  ôiMffftMa  ia  oar  Uat.^ 

[BnTy.  0.1 


1  TUI«  memoir,  which  i«  iUvilraUd  by  aearly  100  oofiaftl  fifartayispabUahed  ia 
Tol.  zzW.  of  the  Trantaetioni  of  tbe  Soeicty. 
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meuia  of  delioftie  wizee,  aad  the  wgigicring  ii  effeoted  by  idmiu  of 
eleotrioity.  In  both  omm  tbe  fiywre  qf  8  and  %oave  movement,  ori- 
gixiaUy  dewffibed  hj  Dr.  Pettigrew,  are  faithf nlly  npiodnoed.  It  is 
difBonlt  to  forotee  whst  nezt.  The  way  of  a  wing  in  the  air  haa 
hitherto  been  regfazded  as  a  phydologioal  pnzile  àt  great  magnitade  ; 
and  well  H  might  be,  sinoe  eome  xnBeots  (the  oommon  fly,  for  ezample) 
Tibiate  their  wings  at  the  almost  inoonoelTable  epeed  of  300  strokea 
per  Mcond— that  la,  18,000  times  in  a  minute  ! 

I  am,  Sir,  jours,  Ao.,  Jubtitia. 


Suin>AT  LXCTUBX  SOOZXTT. 


8iB,-*As  the  hou.  treamirer,  and  ooe  of  the  eauUest  promoters  of 
thifl  eooietj,  I  tnut  yon  will  allow  me  to  eaj  a  f ew  worde  to  preyent 
miaoonoeption,  which  the  artiole  on  oor  eooietj  in  thia  week'e  nnmber 
will  be  apt  to  ereate  with  numy  of  your  readere  who  maj  not  be 
aoqnainted  with  onr  ortgin.  I  think  yon  mnat  haTe  been  led  to  oon- 
fnae  na  with  another  and  perfeotly  diatinot  body  oalled  the  "  Chnroh 
of  Frogzeaa,"  whoae  motirea,  howerer,  aa  little  deaerre  to  be  impngned 
aa  thoae  of  the  f ouidera  of  onr  aooiety.  So  far  from  having  ever  oon- 
templated  ''giving  aome  aort  of  paeodo-religiona  oharaoter"  to  onr 
meetfaiga  "  by  opening  them  with  a  prayer,  or  a  hymn,  or  aomething 
of  that  kind,"  the  yery  idea  of  onr  aooiety  aroae  fiom  the  objection  of 
aeveral  geniJemen,  wdl  known  and  of  high  repnte  in  the  aoientifie 
world,  to  anything  like  anoh  a  pvetenoe  aa  eloatring  leotnrea  on  aoienoe 
or  knowledge  nnder  the  name  of  a  religiona  aerrioe,  or  to  regiater 
thamaalTea  aa  an  aaaodatiott  for  religiona  *'  wonhip,"  to  eaoape  paina 
aod  penaltiea,  whidh  many  eiRoneonaly  aappoaed  andi  a  aooiety  aaoora 
might  be  an^eoted  to  imleaa  ao  regiaterad.  Oor  preliminaxy  pro- 
apeotna,  of  whidh  I  endoae  a  oopy,  dated  ao  far  bâok  aa  Febniazy, 
1869,  axpraady  atated  that  the  deliTery  of  leotnrea  on  "aoienee^ 
phyaieal,  intelleotnal,  and  monl^-hiatoty,  and  Uteratnre,"  waa  the 
porpoae  of  the  aoeiety  ;  that  it  woold  be  "the  désire  of  the  aooiaty  to 
make  the  leotnrea  thoconghly  interesting,  with  the  view  qf  oMTcucting 
evan  t^oM  of  fh»  communiUf  who  wouUL  otherwise  pats  the  whole  or 
ihe  greoitêr  portion  of  th»  da/y  in  MUaneff,  or  in  frivoloua  and  wnprofit- 
ahU  pwr9uits$*'  wÛle  we  added,  "No  infringement  of  the  Aot  of 
Barliament  for  preventtng  abnaea  on  Sondaya  ia  oontemplated— -eamest 
instmotion,  and  not  '  entertainment'  or  *  amnaement,'  being  the  main 
objeot  whioh  the  aooiety  "will  hare  in  Tiew."  Yon  hare  kinâly,  bnt 
most  jnatly,  teatifled  to  oor  having  kept  to  what  waa  bnt  the  original 
intention  ;  and  I  tmat  thia  letter  irïil  aatiaf y  yonr  readera  who  are  not 
alxeady  memben  ai  oor  aooiaty,  bnt  whom  we  ahall  oordially  weloome 
if  thqr  join  na,  that  onr  **  motives  will  bear  inqniry  into,"  and  that 
oor  "  aduerement,"  whaterer  ita  preaent  worth  may  be,  ia  not  dne  to 
any  "nnworthy  infloenoea."  Onr  great  objeot  has  been,  while  pro- 
testing  againat  bitter  and  irrational  Sabbatarianiam,  to  ateer  olear  of 
thedlogioal  diapntea  and  wianglaa  ;  to  be  aUe  honertly  to  aay,  "  what- 
enor  yonr  ereed  may  be,  oome  to  onr  lectures  ;  we  leotnre  on  snbjeots 
whioh  are  of  interest  and  of  use  to  the  whole  world  ;  and,  as  ^  aa 
possible,  we  ayoid  touohing  npon  thoae  queationa  whioh  are  beyond 
maa'a  power  to  gxaap,  and  whioh  for  hundreda  of  yeara  hâve  only 
deréloped  intenae  fend  and  bittemeaa,  well  known  nnder  the  name 
of  **  odinm  theologioom."        I  am,  Sir,  youra  faithfnlly, 

May  21st,  1870.  Wx.  Hxhbt  Doxyillx. 

Permit  me  to  add,  Pïofessor  Blaokie  did  not  requize  the  aid  of  a 
glass  of  béer,  as  yon  seem  to  intimate.  Our  sooiety's  hospitality  was 
restrioted  to  a  glass  of— I  Tenture  to  hope,  pure  and  wholesome— 
water* 


Opnrx  IN  Manila  Cigabb. 


SiB|—- Erron,  howerer  irilling,  are  alwaya  worth  oorveoting.  In 
yonr  <*  Anawera  to  Oraieapondenta"  ai  26th  January,  Vol.  iii..  Ko.  65, 
yon  atate  thatopinm  **ia  aaidto  be  in  Mamllaa"  (oigara).  Thoae  who 
eotertaitt  thia  abanrd  opinion  oan  hâve  bnt  littie  idea  of  the  oheapneaa 
of  tobaeoo  hère  and  the  high  yalue  of  opium.  It  woold  never  pay  to 
mix  thia  dmg,  eren  in  amall  qoantitiea,  with  onr  exoellent  tobaooo, 
whioh  oertainly  needa  no  suoh  addition. 

Yon  may  ooofidently  siate  that  nothing  is  nsed  to  heighten  either 
the  stvangài  or  flayonr  of  the  "  weed"  hère. 

Yonr  obedient  aerrant, 

A  BxBiDXMT  nr  Manila  (not  ManiZZa)  iob 

MXABLT  40  YXAKS. 

Man%la,  17th  Mareh,  1870. 


Ok  BxcTOLzsir. 


SiB,— The  question  whioh  I  propoaed  and  Mr.  Barkaa  endeavoura 
to  elnde,  ia  medieal  advioe  versus  toleration.  I  adyooated  the  latter, 
and  U  ia  a  pity  tiiat  athletea  do  not  more  often  praotiae  it.    Not  for 


a  moment  woold  I  wiah  to  aaasrt  that  tolaration  is  a  perfeoi  sobsti- 
tnte  for  soond  medioal  adTioe  ;  bnt  it  is  in  many  cases  hx  more  easily 
attainable  (instance  the  oaae  ai  amoUng,  a  point  on  whieh  nnmeroos 
phyaicians  are  ignorantiy  dogmatic),  and,  moreoTer,  in  ninefgr-nine 
caaea  ont  of  a  hundred,  it  ia  the  Tery  thÛDg  that  would  be  zeoom- 
mended  by  a  médical  man. 

I  am  atOl  at  a  loaa  to  nnderatand  what  Mr.  Barkaa  meana  by  "longr 
jonmeya."  It  woold  aeem  that  he  oalla  a  joomqr  long  when,  at  the 
end  of  it,  yonr  température  ia  aomewhat  raiaed,  your  faoulties  dim, 
and  yonr  hand  nnateady  ;  or,  aa  Taluable  aubstitutes  for  anch  teats, 
▼ariona  deligfatfnl  funotiona  of  a  médical  man,  a.  g^  bowing  poËtély 
to  yonr  patienta,  or  taking  ont  their  ^jea.  Mr.  Barkaa  might  as  wéQ 
be  writing  againat  horae-riding.  He  appeara  to  think  that  no  Tdiioile 
ia  or  oan  be  naefnl  in  the  way  of  pleaanre,  qoite  apart  from  bomneaa  ; 
and  that,  thongh  yon  may  be  able  to  go  two  hundred  miles  in  fonr 
days  on  the  bicycle,  yet  the  instrument  ia  of  no  nae  for  long  joozneys, 
nnlesa,  at  the  end  of  it,  your  température  and  faonltiea  generaUy  (in^ 
duding,  I  preeume,  your  capability  of  bowing  blandly  and  taking  ont 
^ea)  are  the  aame  aa  if  yon  had  beenxeoUningelegan^in  a  oapaoioos 
(Àariot.  Eyetything  to  its  proper  use.  Bioyoles  were  made  for 
pleasure  trips,  not  for  a  physidan's  profesaional  liaita  ;  and  if  they 
hâve  no  right  to  parade  a  double  q[nalifloation,  th^  are  not  the  Jea» 
aterling  on  that  aooount.  I  am,  Ao., 

May  23.  Bictcubt» 

ASDXnONAL  DiSOOYXBIXS  XH  COAL  SKAIiU.— JVos»  T.  P» 

Babkas,  F.G.8. 

SiB,— I  haTe  reoeiTed  from  Messrs.  Taylor  aod  Campbell,  who  ax% 
working  minera  in  Weat  Cramlington  CoUiery,  Northnmbedand,  two 
conaignmentaof  foaails  foond  by  them  in  the  oosl  shaleof  Cramlington 
and  Kewaham  coUieriea.  Meaara.  Taykn:  and  Campbell,  botk  of  whom 
take  a  deep  and  intelligent  intereat  in  the  stod^  <tf  CsibonifeniaB 
palasontology,  belong  to  that  comparatiTély  Umited  nnmber  ai  working 
men  who  are  a  oredit  to  their  oïder  ;  and  who,  notwithstaadîng  the 
laboriousness  of  their  daily  work,  find  time  to  discover  and  stndy  the 
wonderf  ni  treaaurea  that  lie  buried  in  the  emat  of  the  earth,  and  tfaai 
are  entirely  negleoted  by  the  great  migonty,  not  tnlj  of  their  falloir- 
workmen,  but  of  the  reputed^  ednoated  of  the  hnman  raoa. 

Mr.  Taylor  haa  been  Idnd  enoogh  to  forward  me  for  eTamination  a 
Tery  beantifol  apeoimen  of  Aorolepia,  found  by  Mm  in  the  ooal  ahale 
of  Uie  oolliezy  in  which  he  worka.  The  apeoimen,  althoogh  not  com- 
plète, ia  tolerably  perfect  ;  the  length  ia  8  in.  and  ita  extrême  w^ih  i» 
84  in.  The  head-bonea  and  jawa  are  well  expoaed,  and  tiie  opsiodUr 
platea,  mandiblea,  and  maxillary  bonea  bear  the  tnbeicular  maddnga 
that  are  ao  oharaotezistio  of  Aorolepia.  The  acalaa,  whieh  are  aoai- 
tered  about,  are  Tery  numerooa,  and  haTS  the  well-deftoed  pecol^aties 
of  the  soales  of  Aorolepia,  althongh  the  ridgea  and  groores  on  tho 
soalea  are  aomewhat  flner  than  aie  thoae  of  ordinary  apeeimena  of 
flahea  of  that  genna.  In  point  of  fineneas  tiie  markyigs  ara  notnnKka 
thoae  of  Fygoptema  and  Gyrolepia,  bnt  the  dixectiona  of  tiie  etnations 
do  not  oorxeapond  with  thoae  of  the  two  gênera  named,  and  do  exactiy 
oocreapond  with  thoae  of  the  genna  to  whioh  I  haTe  refecxed  thenu 
Thia,  I  belieTe,  u  the  firat  tolôÊably  complète  spcoimen  of  Aorolepia 
that  has  been  disooTered  in  Cramlington  CoOieiy,  and  to  M^  Taylos 
bélouga  the  hononr  of  the  diaooreiy. 

The  oontribntion  firom  Mr.  C^pbell  ia  more  Taxiooa  and  m/ïm 
original.  Among  the  apeeimena  aent  are  wéll-expoaed  ribaof  CJtenodns^ 
asaociated  with  what  appeara  to  be  a  sphenoid  bone,  probaUy  xA  thft 
same  genna.  A  portion  of  a  xib,  44  in.  long,  flattened  in  a  «««»>«f* 
reaembling  the  xiba  of  Anthraooaanms.  The  proadmal  ertrami^  of  a 
large  rib,  Texy  cloaély  reaembling  thoae  said  to  bekmg  to  Anthmoo- 
aanrua,  with  deep  latéral  giooTC,  but  diUéring  from  other  xiba  in 
my  poaaeaînon  of  that  ooal*meaanxe  reptile,  in  haringalarge  expanaon 
of  bone  on  the  couTez  aide  of  tiie  rib,  oloae  to  the  artioular  eztremity» 
Two  mandiblea  of  what  appeara  to  me  to  be  a  new  apeoiea  of  Mega- 
lechthya,  more  doeély  xeaembling  in  anrfaoe  markings  M.  coecole^ 
than  any  other  speoies  of  that  genns  ;  but  ao  markedly  différant  firom  if. 
eoceolepis  aa  to  juatify  the  formation  of  a  apeoiea  entirely  new,  and  not 
a  mère  Tariefgr  of  Coccolepia,  aa  the  tnbendea  on  their  soxf aoes  ara 
iiregularly  aoattered,  and  atand  up  in  the  f  orm  of  diatinot  papUba.  I, 
therefore,  propoee  for  it  the  name  of  MsgaXechthys  tuhereuUOus,  An- 
other large  mandible  of  Megaleohthys,  with  much-curred,  lai^ge,  laniazy 
teeth,  and  well-ezpoaed  TilUform  teeth  ;  a  large  pramaxilla  of  Fheso- 
dopeia  ;  a  large  aemi-cartilaginoua  bone  reeeml^g  a  sphenoid  ;  and 
aeaooiated  with  it,  and  eren  impreaaed  npon  it,  aome  large  teeth  oC 
Diphdus  gibhosus.  The  large  bone  ia  probably  a  aphenoid  of  Bij^odos. 
Laatly,  a  alab  of  ahale,  11  in.  long  and  7in.  broad,  on  whioh  resta  a 
atrong,  irregnlar,  nndulating  jaw,  5  in.  long,  oontaining  11  broken  teeth, 
and  unlike  any  jaw  I  haTe  preTÎonaly  ezamined.  Kear  the  jaw  there 
ia  lying  a  large  bone,  deej^  marked  with  replète  retienlations,  and 
Tczy  closely  reaembling  in  form  the  so^[mla  and  oocaocid  oi  a  bird 
anohylosed  together.  The  length  of  what  appears  to  be  the  soi^mlar 
part,  induding  the  base  of  attaohment  for  snppoeed  soapola  and  oora- 
ooid,  is  5in.  long;  the  length  of  the  snppoeed  eoiaooid,  measored  ia 
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iihe  Mune  manner,  is  3  in.,  and  the  widtli  of  eaoli  ia  abont  |  in.  ;  tbey 
axe  in  the  fonn  of  a  V  *  ^^  ^®  Umbe  of  the  V  of  nneqnal  length.  If 
thie  be,  what  hypothetioally  I  snggest  it  is,  then  we  hare  flying  reptiles 
carried  baok  from  tbe  Liassio  to  the  Carboniferona  era. 

Another,  and  not  improbable  hypothens,  ia  that  the  bones  in  ques- 
tion are  the  iaahiom  and  pnbia  of  one  of  the  omithoaaazia  of  the  ooal 
period,  and  that  ita  aolid  part,  to  whioh  they  are  attaohed,  ia  iheiliiun. 

I  hâve  no  désire  to  speîebk  dogmatioally  in  referenoe  to  thia  nniqne 
bone.  The  knowledge  of  the  oompazatiTe  anatomy  of  palasosoio  rep- 
tiles is  as  yet  so  immature  and  cironmaoribed,  that  dogmatism  ia 
nnbeoomingly  absnrd  ;  and  I,  therefore,  merely  indioate  two  théories, 
one  of  whiài  may  erentually  be  proTed  oorreot. 


I  am,  yonrs  obediently, 


T.  P.  Babkas,  F.G.S. 


SCIENTIFIC  SOCIETIES. 


Becretariet  of  Boeieties  will  oblin  ut  bj  regnlarly  forwftrâinK  *'Abetracto  of 
Prooeedings  ;  "  and  they  woola  do  mnch  to  enhanoe  the  intereit  and  lacoeM 
.of  their  meetings  if  thejr  wonld  enable  m  to  pnbliah  in  anticipation  "notioet 
of  p»p«n  to  be  read,**  _«_^ 

EOYAL  SOCIETY. 

Mat  5th. — ^The  Bakerian  leotnre  was  delivered  by  John  W.  Dawaon, 
LL.D.,  F.B.S.,  fto..  Principal  and  Yioe-ChanoeUor  of  M'Gill  Collège, 
Montréal,  "  On  ihe  Pre-Carboniferona  iloraa  of  North-eaatom 
America,  with  espedal  Beferenoe  to  that  of  the  Brian  (Devonian) 
Period."  The  foUowing  is  an  abatract  : — The  attention  of  the  anthor 
was  flrst  direoted  to  Âe  Devonian,  as  diatingniahed  from  the  Car- 
boniferoas  flora,  by  the  diaoovery,  on  the  part  of  Sir  W.  E.  Logan,  in 
1843,  of  aome  remarkable  remaina  of  planta  in  the  aandatones  of 
Gaspë,  Canada.  In  1859,  after  visiting  Gaapé  to  atndy  theae  planta 
in  Htu,  deaoriptiona  of  them,  and  more  particîdarly  of  the  two  oharao- 
teriatio  Ijower-Devonian  gênera  Prototaxites  and  Pailophyton,  were 
pnblished  in  the  JowmaX  qf  the  Qeological  Society, 

Snbseqnently  additional  material  was  obtained  by  personal  investi- 
gation of  the  Devonian  of  Maine  and  New  Bnmswiok,  and,  throngh 
the  kindnesa  of  Professer  James  HaU,  from  that  of  New  York.  Theae 
additional  plants  were  also  pnblished  in  the  Journal  of  the  Oeohgical 
Society. 

Still  more  recently,  a  thorongh  re-examination  of  the  Qtmpé  beda, 
the  ayatematic  exploration  of  the  plant-bearing  beds  near  St.  John  by 
Professer  Hartt,  and  fresh  collections  made  by  Professer  Hall,  hâve 
enabled  the  anthor  to  prépare  a  oatalogne  of  121  species,  and  to 
attempt  a  thorongh  revision  of  the  Erian  flora,  and  an  investigation 
of  its  conditions  of  growth  and  relations  to  the  Carboniferons  fiera. 

Theterm  "Erian"  is  applied  to  the  formations  inclnded  between 
the  top  of  the  Upper  Silnrian  and  the  base  of  the  Carboniferons,  on 
acoonnt  of  the  nncertaintiea  which  hâve  attended  the  anbdiviaion  and 
limitation  of  the  Devonian  of  Europe,  and  alao  on  aooonnt  of  the 
immenae  area  oocnpied  by  thèse  beds  on  the  sonth  and  west  of  Lake 
Erie,  and  their  admirable  development  with  regard  to  subdivisions 
and  fossils.  The  name,  "Erie  Division,"  was  also  that  originally 
applied  to  this  typical  séries  by  the  geologiats  of  the  snrvey  of  New 
York. 

A  large  part  of  the  paper  was  oocnpied  with  the  revision  of  the 
Erian  flora,  indnding  ihe  description  of  twenty-three  new  speoiea,  and 
more  ample  deacriptions  of  others  previooaly  Imown  only  in  fragmenta. 
Large  trônka  of  iSrototaxites,  from  the  base  of  the  Lower  Devonian, 
were  desoribed,  and  fnll  detaila  given  of  the  form,  structures,  and 
fructification  of  two  species  of  PsUophyton.  The  new  genus  Or- 
moxylon  was  desoribed.  The  genus  CycÂostigma  was  notioed,  as  repre- 
sented  by  two  spedes  in  America,  and  its  f oliage  and  fruit  desoribed 
for  the  first  time.  The  gênera  of  the  Erian  fems  were  examined  and 
corxected,  and  several  interesting  trnnks  and  stripes  belonging  to  tree- 
fems  were  desoribed.  The  fruits  of  the  genus  Cardiocarpum  were 
iUustrated  with  referenoe  to  their  structure.  The  occurrence  of  Lepi- 
dophloios,  Calamodendron,  and  other  forma  in  the  Middle  Devonian 
was  noticed  for  the  first  time. 

The  third  part  of  the  memoir  was  oocui»led  with  comparisons  and 
gênerai  conclusions.  At  the  close  of  the  Upper  Silurian  period  there 
was  a  great  subsidence  of  the  land  in  Eastem  America,  proved  by  the 
wide  extent  of  the  marine  beds  of  the  Lower  Helderberg  (Ludlow) 
gronp.  It  was  on  the  small  areas  of  Xjower  Silurian  and  Laurentian 
land  reuaining  after  this  subsidence  that  the  oldest  land  plants  known 
in  the  région  flourished.  Be-elevation  ooonrred  early  in  the  Devonian 
period,  and  the  known  flora  reçoives  considérable  extension  in  the 
shallow  water  beds  of  the  Lower  Erian.  The  subsidence  indicated  by 
the  great  Comiferous  limestone  interrupted  thèse  conditions  on  the 
west  side  of  the  Appalaohiana,  but  not  on  their  eastem  side.  At  the 
close  of  this  we  flnd  the  rioh  Middla  Devonian  flora,  which  diminiahes 
towaxd  the  close  of  the  period;  and,  after  the  physical  distnrbances 


which  on  the  east  side  of  the  Appalaohians  terminated  the  Erian  âge, 
it  is  followed  by  the  meagre  and  quite  dissimilar  flora  of  the  Lower 
Carboniferons  ;  and  this,  after  the  subsidence  indicated  by  the  Car- 
boniferons limestone,  is  followed  by  the  Coal-formation  flora. 

If  we  compare  the  Erian  and  Carboniferons  floras,  we  flnd  that  the 
leading  gênera  of  the  latter  are  represented  in  the  former,  but,  for  the 
most  part,  under  distinct  spécifie  forme  ;  that  the  Erian  poesesses  some 
gênera  of  its  own,  and  that  many  Carboniferons  gênera  hâve  not  yet 
been  recognized  in  the  Erian.  There  is  also  great  local  diversity  in 
the  Erian  flora,  conveying  the  impression  that  the  conditions  afifecting 
the  growth  of  pUmts  were  more  varied,  and  the  facilitiee  for  migration 
of  species  less  extensive  than  in  the  Carboniferons. 

In  comparing  the  Erian  flora  of  America  with  the  Devonian  of 
Europe,  we  meet  with  the  diffioulty  that  little  is  known  of  the  plants 
of  the  Lower  and  Middle  Devonian  in  Europe.  There  are,  however, 
spécimens  in  the  Muséum  of  the  Gedogical  Survey  which  show,  in 
connection  with  faots  which  can  be  gleaned  from  the  works  of  con- 
tinental writers,  that  Psilophyton  oooupied  the  same  important  plaoe 
in  Europe  which  it  did  in  America  ;  and  in  the  Upper  Devonian  the 
generio  forma  are  very  similar,  though  the  species  are,  for  the  most 
part,  différent. 

In  Eastem  America  no  land  flora  is  known  below  the  Upper  Silurian  ; 
and  even  in  that  séries  the  plante  found  are  oonfined  to  the  genus 
Psilophyton.  Independently,  however,  of  the  somewhat  donbtful 
Lower-Silurian  plants  stated  to  hâve  been  found  in  Europe,  there  are 
indications,  in  the  Lower-Erian  fiora,  that  it  muât  hâve  been  the  ano- 
oessor  of  a  Silurian  fiora  aa  yet  almoat  nnknown  to  ua  ;  and  the  Une 
of  aeparation  between  this  did  fiora  and  that  of  the  Devonian  proper 
seema  to  be  at  the  baae  of  the  Middle  Devonian. 

In  applying  theae  facta  and  considérations  to  the  questions  relating 
to  the  introduction  and  extinction  of  species,  and  the  actnal  relations 
of  successive  fieras,  it  was  proposed  to  compare  what  might  be  called 
spécifie  types, — that  ia,  forma  which  in  any  given  period  could  not  be 
rationally  snpposed  to  be  genetically  rslated.  Of  suoh  spécifie  types, 
at  least  fifty  may  be  reckoned  in  the  Erian  fiora  ;  of  theae,  only 
three  or  four  are  represented  in  the  Carboniferons  by  identical  species, 
while  abont  one  haÛ  are  represented  by  allied  species.  The  remainder 
hâve  no  représentatives. 

A  table  of  spécifie  types  of  the  Erian  was  given,  and  its  bearing 
shown  on  the  questions  above  ref erred  to  ;  and  the  hope  was  expressed 
that  by  separating  snch  types  from  donbtful  species  and  varietal 
forme,  some  progreaa  might  be  made  towarda  underatanding,  at  leaat, 
the  timea  and  conditions  in  which  spécifie  typea  were  introduœd  and 
periahed,  and  the  range  of  varietal  forma  throngh  whioh  they  paased. 
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Mat  IItu. — Joseph  Prestwioh,  Esq.,  F.B.S.,  président,  in  the  chair. 
Sir  William  Bagge,  Bart.,  M.P.,  of  Stradsett  HaU,  Market  Downham, 
Norfolk  ;  Colond  James  Ledie  Tait,  of  Montgomery,  Alabama,  U.S., 
and  Dr.  C.  C.  Carwana,  of  the  Malta  University,  wers  deeted  Fdlows 
of  the  Sodety. 

The  fdlowing  oommunications  were  read  i-^ 

1.  "  Notes  on  some  spécimens  of  Lower-Silurian  Trilobites."  By 
E.  Billings,  Esq.,  F.G.S.,  Palasontologist  of  the  Gedogical  Survey  of 
Canada. 

(1)  The  anthor  first  desoribed  a  spedmen  of  Asa^hus  platycephaliu, 
in  whioh  the  hypostome  was  not  only  preserved  in  eitvt,  but  also  the 
remains  (more  or  less  well  preser^)  of  eight  pairs  of  legs,  corre- 
sponding  with  the  dght  segments  of  the  thorax,  to  the  under  dde  of 
which  they  had  been  attaohed.  The  appendages  take  their  rise  dose 
to  the  central  axis  of  eaoh  segment,  and  ail  ourve  f  orwards,  and  are 
thns  most  probably  ambulatory  rather  than  natatory  feet.  They 
appear  to  hâve  had  four  or  five  articulations  in  eaoh  leg. 

Three  small  ovate  tuberdes  on  the  pygidinm  may  perhaps  indioate 
the  prooesses  by  which  the  respiratory  feet  were  attaohed. 

Mr.  Billings  referred  to  the  large  number  of  Trilobites  which  hâve 
been  examined,  an^  expressed  his  belief  that  only  the  most  perf eotly 
preserved  spedmens  are  likdy  to  hâve  the  organe  on  the  underdde 
preserved. 

(2)  Mr.  Billings  next  desoribed  the  doublure  or  pleura  in  the  Trilo- 
bites, oompering  it  to  that  of  limnlns.  He  then  prooeeded  to  desoribe 
a  row  of  small  soars  and  tuberdes  on  the  underdde  of  the  pleur»,  to 
which  both  Dr.  Yolborth  and  Dr.  Eiohwald  believed  soft  swimming 
feet  or  hard  homy  legs  had  been  attaohed.  As  thèse  were  flrst  seen 
by  Dr.  Pander  in  a  Bussian  Trilobite,  Mr.  Billings  has  called  them 
**  Panderian  organe."  He  thinks  soft  natatory  appendages  may  bave 
been  attaohed  to  thèse  soars. 

(3)  Mr.  Billings  direoted  attention  to  the  Protichnites  and  Climao- 
tiohnites,  whioh  he  thinks  may  now  be  referred  to  Crustaoea,  bdong- 
ing  to  the  division  Trilobita. 

(4)  Finally,  Mr.  Billings  desoribed  a  section  of  arolled-up  Calymene 
senarid^  the  interior  oavity  of  whioh  appears  to  be  full  of  minute 
ovate  bodies,  from  l-80th  to  l*100th  of  an  ineh  in  diameter.  Thèse 
small  ovate  bodiea  the  anthor  believes  to  be  eggs. 
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2,  "  Note  cm  thé  Palpas  and  othar  Âiipendagaa  oi  Aiaphua,  from 
ihe  Tmitoii  LimoBione,  in  the  BriUah  Mnaaiim."  B7  Henry  Wood- 
ward,  E§q.,  F.O.8.,  F.Z.8. 

Mr.  Woodwacd,  when  oompartng  ihe  TrUobite  aent  over  bj  Mr. 
Billiaga,  with  epeoimens  in  the  British  MoMom  presented  hj  Dr.  J.  J. 
Bigeby,  F.BJ3.,  diaoorered  npon  ihe  eroded  npper  rarfaoe  of  one  of 
iheae,  noi  only  the  hypostome  eipoaed  to  view,  but  alao  ihrae  paim  of 
appendegee,  end  wh^  he  belieTes  to  be  ihe  palpoe  of  one  of  the  mas- 
iU».  TMb  fomisbes  en  edditional  feot  to  Mr.  BilUngB's  moei  inteteet- 
ing  dieooTery,  beeidee  oonfirming  its  oorreotneee. 

Mr.  Woodverd  oonsiden  the  lo-mUed  **  Fanderian  organe  "  to  be 
only  the  fnloral  pointe  npon  whioh  the  pleume  move,  and  ehowed  that 
auoh  afcmotnxae  exiet  in  moct  reoent  Cnutaaaa. 

He  ooneidered  that  ihe  eridenoe  tended  to  plaae  the  Trilobîta  near 
to,  if  not  ia,  ihe  laopoda  NormaUa. 

He  remecked  that  the  promtnenoe  of  ihe  hjpoetome  reminded  one 
etrongly  of  that  orgeu  in  Apu,  and  Boggeeted  ihat  we  might  fairly 
ezpeot  to  iind  thei  the  Trilobita  lepreeentod  a  more  geneiaUaed  iype 
of  einiotiire  than  their  repreeentatJTee  ai  the  prêtent  day,  the  modem 
leopoda. 

Discussion. — Mr.  Woodwaid  had  oarefolly  examined  Mr.  BiUinge'B 
epedmen,  and  agreed  with  him  in  ooneidering  that  there  wae  nndonbted 
OTidenoe  of  the  preeenoe  of  walking  appendages  nnder  ihe  thorax.  The 
preeenoe  of  snoh  limbe  might  à  priori  hare  been  ezpeoted  ;  and  the 
natnre  of  the  teet  enggeeted  that  the  Tnlobitee  were  walking  raiher 
than  Bwimming  forme  of  leopoda.  The  brandiiœ  had  probably  been 
nnder  the  telson,  and  ihis  woold  aooonni  for  ite  kige  deyelopment. 
It  waa  not  more  eurpriitng  to  find  highiy-organised  Trilobitea  than  it 
wae  to  find  snch  higÛy^Mrganind  ometaoeene  as  Pterygoioe,  Enrypte- 
me,  and  fllimonia  in  ^e  eame  bede. 

Profeeeor  Bnperi  Jonea,  Frineipal  Dawaon,  and  Sir  Wm.  Logan 
made  eome  remarke,  more  eepedally  on  Frotiohnitee  and  dimaotioh- 
nitea,  the  laiter  having  been  erplamed  ae  gallariee  of  Omataoea  by 
ProfeeeoT  Jonee,  when  firet  ezhibited  in  Bngland. 

3.  **  On  the  Stmotnre  and  AiBnitiee  of  Sigillaria,  Oelamitei,  and 
Calamodendron."  By  J.  W.  Daweon,  LL.D.,  FJt.S.,  F.G.S.,  Frind- 
pal  and  Yioe-Chanoellor  of  M'Oill  UniTersity,  Montréal. 

The  objeot  of  thia  paper  waa  to  illnetrate  the  stmotnre  and  afllni- 
iies  of  the  gênera  above  named,  more  eepedally  with  référence  to  ihe 
anthor's  preyioos  papers  on  the  "  Stmotares  in  Coal  "  and  the  "  Con- 
ditions of  Aconmnlation  of  Goal,"  and  to  f omish  new  faota  and  con- 
olndons  as  to  the  affinities  of  thèse  plants. 

With  référence  to  SigiUaria,  a  remarkably  perfeot  spedmen  of  the 
axis  of  a  plant  of  thie  genns,  from  the  ooel-field  of  Nova  Sootia,  wae 
described  ae  haying  a  transversely  laminated  pith  of  the  Stembergia 
type,  a  qylinder  of  woody  tissne,  soelariform  intemally,  and  reticnlated 
or  diMsigerons  extenully ,  the  tÛBSoes  mnoh  resembling  those  of  Cyoads. 
Mednllary  raya  were  apparent  in  this  oylinder  ;  and  it  was  irarersed  by 
obliqnaly  radiating  bvmâlea  of  eoalarif orm  vessels  or  fibree  prooeeding 
to  the  leavee.  Othar  apeeîmens  were  addnoed  to  ehow  ihat  the  spedes 
having  thia  kind  ai  a^  had  a  thiok  ooter  bark  of  elongated  or  pro- 
senohymatons  oells.  The  anthor  siated  that  Frofeseor  Williameon 
had  enabled  him  to  exainine  sterne  f ooad  in  ihe  Leneadûie  eoal>&dd, 
of  the  iype  of  Binnay's  SiçtUaria  tNuettlaris,  whioh  diffeied  in  eome 
important  pointa  of  stmoiore  from  hie  apeoimene  ;  and  that  another 
spécimen,  eztemally  marked  like  SigiUaria,  had  been  shown  by  Mr. 
Carmihera  io  be  moce  akin  to  Lepidodendron  in  siraotore.  Thèse 
epeoimene,  ae  well  as  the  Bigillcuria  eUgtuis  iUnetxated  by  Brongniaii, 
probably  repreeenied  ottier  types  of  fligiUaridd  tiees,  and  it  ia  not 
improbable  thai  the  geans  SigiUaria,  as  nsnally  nnderstood,  really 
indndee  seraral  disttnot  gsnerio  forms.  The  aathor  had  leeognieed 
aiz  generio  forms  in  a  prerioas  paper,  and  in  hie  Aeadian  Osology  ; 
bai  ihe  iype  deeeribed  in  the  preeeni  paper  was  thai  whioh  appeued 
to  predominate  in  the  foeail  Sigillarian  f oreste  of  Nova  Sootia,  and 
aleo  in  the  minerai  oharooal  of  tiM  coal-beds.  This  was  illasiiated  by 
descriptions  of  stmotares  oeourring  in  ereot  and  proeirate  SigillarisB, 
on  the  anrfaoe  of  Stembergia  oasis,  and  in  the  ooal  iieelf . 

Tha  erset  Calanûtea  of  the  eoal  formation  of  Kova  Sootia  iUnetrate 
ia  a  leauxfcable  manner  ihe  ezierior  snilaoe  of  ihe  etems  of  Ûieee 
plants,  their  foliage,  their  rhizomata,  their  roots,  and  their  habit  of 
gBDwik.  Their  affinttiee  weré  eTÎdently  with  Bqoieetaeen,  as  Bpong- 
nîaci  and  othere  had  maînteined,  and  as  Carmihers  and  Sehiraper  had 
neoHitily  illnatzated.  The  iniemal  struolBie  of  theee  plants,  as  shown 
by  aoBM  apeeîmens  ooUeoted  by  Mr.  Bntterworth,  of  Manoheeter,  aad 
aoon  to  be  pnbliehed  by  ProCeeeor  Williameon,  ehowed  ihat  the  eteras 
were  moie  adTanoed  in  stmotnro  than  those  of  modem  Eqniseta,  aad 
enabled  ihe  anthor  to  explaîa  the  Tarions  appearanoee  pieaenied  bv 
thèse  plants  when  the  extemal  snrfaoe  is  praeerred,  whdl^  or  in  paie, 
and  when  a  easi  of  the  internai  oafity  elone  remaiae.  It  was  f uiher 
shown  that  the  leaves  of  ihe  ordinacy  Calamitee  are  linear,  angnlar, 
and  transversely  wrinkled,  and  di£ferent  from  those  of  ihe  Astero- 
phyllitee  properly  eo  eaàed,  thoogh  eome  içedes,  as  A.  eomosus, 
lindiay»  are  leayee  of  Calamitee. 

The  Oalamodendra,  as  deeeribed  by  Coita,  Binn^,  and  others,  and 
f nrther  illnsirated  hf  apeeiaMae  from  Nora  Sootia,  and  by  aérerai 


inteieeiing  and  nndesoribed  forma  ia  the  ooUeetîen  of  rrofeaaa  Wil- 
liamson,  are  sûnilar  in  gênerai  plan  of  simotare  to  ihe  Oalaoûiee,  bat 
mnoh  moie  woody  plants  ;  aad,  if  allied  io  EqniaetaoesB,  are  greatly 
more  adTanoed  in  the  stmotiue  of  ihe  stem  tiiaa  ihe  modem  reiwe- 
sentatives  of  ihat  order.  Speoimens  in  the  oolleotioB  of  Brolessor 
WUliamson  ahow  forma  iniermediate  betweea  Calamités  and  Calamo- 
dendrott,  so  ihat  posdbly  both  mey  be  indwdaii  ia  one  lamily  ;  bot 
nmeh  f  nrther  inConnation  on  ihis  anl^eot  is  reqniied.  The  tieenes  of 
ihe  higher  Calamodendra  an  ainilajr  io  ihoae  of  Gymnoepenums 
plants.  The  wood  or  Taaenlar  matier  of  the  ihin-walled  Galaaiies 
oonsists  of  mnliiporoni  ealla  or  Tasawls,  in  snoh  apaoiea  aa  hava  been 
examined. 

In  oondnsion,  a  table  was  exhibited  showing  ihe  affinities  of  Sigil- 
lariiB  on  the  one  hand,  throngh  Clathraria  and  Syringodendron  with 
Lyoopodiaoeœ  ;  aad  on  the  other  hand,  throngh  Calamodendran  with 
Eqnisetace»  ;  while  in  the  other  direction  ihey  preeenied  linka  of  con- 
nection with  Cycads  and  Conifers. 

Discttssion.'^Mr,  Carmihers  exprtssed  hla  tfaanks  lor  ihe  amonni  of 
information  given  by  Mr.  Dawson,  bnt  was  inclined  io  take  a  eome- 
whai  di£ferent  Tiew  on  some  of  ihe  points  mentioned.  Some  time  ago 
he  had,  in  a  paper  read  io  ihe  Society,  dednced  from  the  internai 
siraotore  of  Stigmaria,  ihe  root  of  Sigilhuia,  that  ihe  latter  was  a  troe 
cryptogamons  plant.  He  had  since  met  with  oonfirmatory  eridanoe  in 
a  spécimen  of  a  flnied  and  ribbed  SigiUaria,  showing  the  tntamal 
straciaie  of  Stigmaria.  Mr.  BaUy,  in  Devonian  strata  in  Irdand,  had 
fonnd  the  root,  stem,  braaohee,  leaTOs,  and  f  mit  of  a  plant  which 
ooold,  with  certainty»  be  oorrelated.  The  root  w^  a  Stigmaria»  the 
stem  a  flnied  SigiUaria,  the  braaohee  and  leaTea  lika  ihoae  of  L^idb- 
dendron,  aad  ihe  froit  ihat  of  a  ocyptogram,  allied  to  Lepidodaadran. 
With  regard  io  the  Amerioaa  spécimens  dtéd  by  the  anthor,  he  woold 
not  speak  with  oertainty  ;  bat  he  might  snggeai  a  différent  intorpae- 
tation.  The  axis  was  probably  f  oreign  to  ihe  SigiUaria  ia  whioh  ii  was 
fonnd,  and  waa  a  tm»  oonif erona  stem  oompoeed  of  pith,  mednliaiy 
sheath,  and  wood  with  mednUaiy  raya,  aad  Tasoolar  bnndlee  poeaing 
to  ihe  leaves.  Fiants  growing  in  the  interior  of  deoayed  fligiUarian 
stems  had  been  mistaken  for  orgaaio  piihs,  tiiJOBgh  ihey  belomad  to 
two  or  three  geaera.  Dr.  Dawson's  eatimate  of  Calamitee  and  aUîad 
gênera  eesontiaUy  agreed  with  ihoae  whioh  he  held. 

Dr.  Dawson  thonght  ihat  the  Tiewg  of  Mr.  Gavmthaaa  aad  bm  own 
might  pcasibly  be  reoonmled,  aad  was  not  prepared  io  admit  that  the 
plimt  disooYered  by  Mr.  Baily  was  a  troe  SigiUaria.  It  balongeé, 
moreoTcr,  to  the  DoYonian  period,  and  not  to  ihe  CarbonifeiOBS.  Be 
qnite  agreed  with  Mr.  Carmthera  in  regarding  the  stems  as  eloanly 
allied  with  gymnoeperms.  He  inaisied  on  the  layer  ai  the  haee  oC  the 
interior  of  ihe  tmnks  of  ihe  ereot  SigiUaria»  affording  OTidenoe  oC  tha 
interior  etmotore  of  ihe  plant,  inasmnoh  as  it  oonsisted  of  the  oom- 
pressed  and  deoayed  inaar  tissoes  of  the  iree.  Ii  was  ooriooa  that 
similar  speoimens  had  not  been  loond  in  England  ;  bat  the  struoUires 
of  theee  planta  certainly  ooonr  in  the  Eagliah  ooal,  whioh,  lika  that  of 
NoTa  Sootia,  reata  on  Stigmaria  nnderolays  ;  and  there  weie  other 
instances  of  trees  being  oowmon  in  the  oûal-meaaoraa  of  NoTa 
whioh  were  extremdy  raie  in  England  ;  aad  ihe  iMme  dii 
were  fonnd  between  diifereat  Amenoaw  ooal>fields. 

4.  «<  Notée  on  the  Oeology  of  Aifssig,  Nora  fleotla,"  by  tiie  Ber.  B. 
Honeymaa,  D.C.L.,  F.G.6. — ^The  anthor  referred  to  a  pfeTiovis  paper 
on  the  Upper  SUnrlan  Bocfaa  of  NoTa  Sootia,  whioh  he  etatod  appeased 
to  him  now  to  be  generaUy  répétitions  of  his  Arissig  eetiee.  He 
noticed  the  oocnrronoe  of  f  ossUs  in  one  of  the  beds  prerionsly  80|»poeed 
io  be  almoetdestitnte  of  organio  reaMlne,and  deeeribed  ttte  oeemrmce 
in  Arisaig  township  of  a  bsnd  of  orysialline  rooks  whioh  appeeied  to 
oontain  Eoioon,  and  wero  probably  of  Lanreatîan  ege.  A  note  from 
Prof  essor  Bnperi  Jonee,  giTing  an  aooonni  of  the  f osdls  releRed  to  by 
Dr.  Honayaun,  was  aleo  read. 

DMetiMton.--Sir  W.  Logea  eeid  that  Dr.  Hnnt  had  seeai  the  eped- 
mene  of  eerpentinons  Umeetone,  and  eonddezed  that  tfaay  ndght  be 
lAnrentian.  Seotiona  of  them  appeared  to  "Dr.  Daweon  to  show  tabn- 
lation  raiher  diffarent  from  that  fonnd  in  Ijwientian  Eoeoon.  They 
might,  therefete,  belong  to  a  difFereat  âge. 

The  f  oUowiag  epedmens  wero  rahibited  to  the  «Mellng  ï— 

Speeimene  of  SigiflariaB,  Calamitea,  Ae.  {  eoânlnted  by  Prinâpal 
Daweon  aad  W.  Caarathere,  Beq. 

Spedmena  of  Apioorinns  from  the  Bradford  dey  ;  eshibited  by  Mr. 
Joeeph  Wood. 

Spedmena  of  Trilobitea  ;  eddUied  by  E.  BiUinifS,  Eeq. 


ZOOLOOXCAL  SOCIEDT. 


May  IftrK.^PmfeeBor  Newton,  y.P.,  in  the  ehafr.    Tfw 
read  eome  notée  on  the  prindpal  additione  to  the  eodety'a 
dnring  the  month  of  April,  and  oalled  partionlar  attention  to  a  Vid- 
tnriae  Gninea-fowl  (Numida  vuUu/rina),  preeenied  by  Dr.  J6ka  Kirk, 
O.M.Z.S.,  being  the  flrst  UTing  spedmen  of  this  raro  speoiee  reodTed 
in  England. 
A  oonuaunieatioa  waa  read  from  Dr.  B.  O.  Omiaingliaa,  CMXJB^ 
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on  8oma  peooHaritieB  in  the  aa&tomy  of  thiae  King-fishers,  Oeryle 
steUata,  litcélo  gigast  and  Alcedo  ispida, 

A  oommunioation  was  read  Irom  Mr.  George  OnlliTer,  F.Z.S.,  on  the 
taxonomic  oharaoteni  afforded  by  the  musoohur  sheatb  of  the  œsophagos 
in  Sanropgida  and  other  Vertebratee. 

Mr.  B.  B.  Sharpe  read  a  paper  oontaining  a  foll  aoconnt  of  the 
swallowB  (HirwnâÂnidœ)  of  Afrioa,  and  pointed  ont  their  characters 
and  geogiaphioal  distribntion.  Partionlar  attention  wae  drown  to  the 
affinities  of  the  Afrioan  Hirundimdœ  with  thoee  of  the  New  World, 
and  also  to  the  représentation  of  yariouB  epeoies  by  smaUer  raoes  or 
anb-epeoiee  thronghout  the  iEthiopian  région.  Thirty-eight  speoiefl  of 
flwallows  were  ennmerated,  of  wMoh  nnmber  thirty  were  stated  to  be 
peonliar  to  the  continent  of  Afrioa,  and  two  to  Madagascar  and  the 
adjacent  islands.  Two  speoiee  only  were  oommon  to  India  and  Africa, 
and  the  remaining  tons  were  migiatory  thronghout  the  Palttarotio  and 
^thiopian  régions. 

Dr.  0.  Finsoh,  C.M.Z.S.,  oonunnnioated  the  description  of  a  new 
speoies  of  penguin  in  the  collection  of  the  Connts  Tnrati  of  Milan, 
which  he  proposed  to  oall  Dcuyrhamphtu  herculis, 

Messrs.  P.  L.  Solater  and  O.  Salrin  read  descriptions  of  soTon  new 
species  of  birds  collected  by  Dr.  Habel  doring  a  récent  expédition  to 
the  Galapagos  Islande.  Thèse  new  species  were  moatly  f  rom  Bindlœs 
Island  and  Abingdon  laland,  which  had  not  been  yisited  by  former 
ezplorers,  and  belonged  prinàpally  to  a  peonliar  gronp  of  FringilUdœf 
oontaining  QeospisuL  and  its  allied  forme,  which  is  ohaxaoteristio  of  the 
Galapagoan  Arohipelago. 

Mr.  P.  L.  Solater,  F.E.S.,  read  a  paper  on  some  new  or  little  known 
species  of  South  American  birds,  amongst  which  was  a  new  wood- 
peoker,  proposed  to  be  called  Melcmerpes  pulcher,  from  New  Gianada. 

Professer  Flower,  F.B.S.,  oommnnicated  some  additional  notes  on 
the  spécimen  of  the  common  fin  whale  {PhysaMu  a/ntiquorum)  recently 
stranded  in  Langston  harbour. 

Professer  Newton  read  a  paper  "  On  Crieetus  nigrieans  as  an  £oro- 
I>ean  species,"  and  exhibited  a  spécimen  of  this  mammal,  which  had 
been  lately  kUled  in  Bulgaria  by  Mr.  T.  £.  Buckley,  F.Z.S.,  and  had 
been  presented  by  him  to  the  Cambridge  Muséum. 


ASTEONOMICAL  SOCIETY. 


May  13th. — W.  Laasell,  £sq.,  président,  in  the  chair. — Moasrs.  J.  D' 
Perrins,  C.  H.  Gntty,  and  £.  Dent  were  eleoted  Fellows. 

The  followiog  papers  were  read  : — **  On  some  Photographe  taken 
daring  the  Total  Sdw  Eclipse,  Augast  7th,  1869,"  by  Commiasioner 
Aske.  '*Fnrther  obsenrations  on  q  Argus,"  &o.,  by  Mr.  Abbott. 
'*  On  an  Early  Telesoope  by  G.  Compani,"  by  Mr.  Williams.  "  On 
the  Détermination  whether  the  Corona  is  a  Bolar  or  a  Lnnar  Pheno- 
menon,"  by  Mr.  Seabroke.  "  On  Jupiter's  Satellites,"  by  Mr.  Sevem. 
"Oooultation  of  Satom,  AprU  18th,  1870,"  by  Mr.  Joynson,  Mr.  Toi- 
mage  and  Captain  Nobb.  "On  tbe  Yisibility  of  Star  Groupe  con- 
sidered  as  a  Test  of  Distance,"  by  Mr.  Prootor.  **  On  the  Ptoper 
Motion  of  Groombridge,  1830,"  by  Mr.  Lynn.  "  Comparison  between 
the  PhMes  of  the  TkOralœ  red  and  the  BadoliiEB  Catalogne,  1670,"  by 
Dr.  W<^en.  "Note  on  the  above  Paper,"  by  Mr.  Sione.  <' On 
Meteorologieal  Observations  ai  Gibraltar,"  by  lient.  Brown.  "  Ob- 
aerrations  of  Ooonltation  of  Saiuzn,"  by  Mr.  Airey.  "  On  if  Argus," 
by  Mr.  Seyem.  "  Loi  de  MouToment  de  Botation  des  Planètes,"  by 
M.  Flammarion.  "  Note  req;»ecting  the  Cocona,"  by  Ptolesaor  Seochi, 
and  "  Observations  at  Colebyfteld,"  by  Mr.  Fénrose. 


ANTHBOPOLOGICAL  SOCIETY  OF  LONDON. 

At  the  meeting  held  on  Thnrsday,  the  lOth  instant,  at  St.  Jamea's 
Hall,  Dr.  Berthold  Seemann,  Y.P.,  in  the  chair,  Mr.  Henry  F.  Chorley, 
read  a  paper  on  "  Bace  in  Music."  The  aothor,  cafter  remarking  on 
the  Tast  estent  of  the  snbjeet  to  be  treated  in  so  small  a  oompass, 
prooeeded  to  point  ont  the  diAcnlties  that  stand  in  the  way  of  deter- 
mining  what  is  and  whai  ia  not  national  mnsie,  the  ohief  difficolty 
oonsisting  ia  the  isaeouraoiee  of  notation.  Notation  being  compara- 
tively  a  modem  art,  and  being  also  the  only  meaos  by  which  musical 
ideas  can  be  traasmitted,  we  are  very  muoh  in  the  dark  as  to  the 
adTanoes  made  by  tke  aawients  in  the  art  of  music.  Coafining  him- 
self  ohiefly  to  the  OMidem  derelopment  of  music,  Mr.  Chorley  aigued 
that  new  aud  original  melody  ia  far  less  oommon  than  is  generally 
suppœed.  By  the  simple  yariatioB  of  tempo,  Implying  some  change 
in  accentuation,  a  melody  oan  be  so  entîrely  transformed  as  to  loee  its 
original  character.  Genuine,  fresh  national  music,  agatn,  is  compara- 
tÎYely  rare,  and  its  charaeter  has  alwaju  been  most  marfced  whenerer 
interoourse  bas  been  most  restrîeted.  Faning  from  the  more  liaûted 
•alÔMt  of  national  musie  to  the  broadar  qpieetion  of  raoe-elementa  in 
muaio,  the  author  iUustiated  the  great  distinotion  whioh  ezists  between 
the  Asiatîo  and  European  derelopment  of  the  art.  In  the  former  it  is 
oonfined  to  rhyllim,  and  eeldom  inoludes  beauty  of  sound  or  aymmetry 
of  f  orm.    In  strong  oontraet  to  the  Oriental  ideas  of  musie  were  oited 


those  of  the  Nortb  of  Europe— in  Norway,  Sweden,  Denmark,  and 
Buaaia.  It  was  the  opinion  of  the  author  that  theae  people  take  the 
highost  place  as  mélodiste.  The  fact  was  pointed  ont  that,  with  few 
exceptions,  those  Northern  aire  are  in  minor  keys,  whioh  might  be 
taken  as  an  expression  of ,  rather  than  a  protest  against,  the  gloom  of 
the  climate  and  scenery,  were  it  not  that  the  same  oharaoteristic  largdy 
obtains  among  inhabitants  of  the  torrid  sone.  The  sensé  of  murioal 
rhythm  seeme  as  distinotly  marked  amongat  différent  peoples  aa  rarte- 
tiea  of  phyaiognomy.  For  inatanoe,  the  Peninaular  mélodies  are  only 
charaoteristio  when  they  are  in  triple  time,  the  airs  in  common  time 
being  essentially  mawkiah  and  pointless,  owing  such  indiTidnality  as 
they  bave  to  the  aleepy,  yolaptuoua  delivery  of  the  exécutant.  On  the 
other  hand,  the  muaio  of  France  llea  eaaentially  in  the  direction  of 
sqaared  music — towards  what  is  piquant,  aa  diatinot  from  what  ia 
undolating.  In  treating  of  the  aabject  of  race  in  muaio  the  author 
could  not  but  direct  attention  to  a  phenomenon  which  ia  of  uniTcrsal 
récurrence,  viz.,  the  démonstration,  not  merely  of  race,  but  aUo  of 
sex,  in  the  art,  be  its  stages  of  culture  or  oiriliaation  oTor  so  primi- 
tiye  or  eyer  so  mature.  The  abaenoe  of  musical  inyentiye  genius  in 
woman  is  most  curions  and  inexplicable,  and  affords  another  aignal 
illuatration  of  the  contradiotiona  and  inoonsistencies  which  mark 
music  beyond  any  other  art.  While  women  haye  achieyed  diatinotion 
and  often  great  aucceaa  in  literature,  painting,  aculpture,  architecture, 
and  acience,  and  while  they  are  unsurpaaaed  aa  interprétera  of  tho 
drama  and  of  the  art  of  mnaio,  not  a  aolitary  female  composer  of 
originality,  or  eyon  of  repute,  ia  known  to  the  hiatorical  or  critical 
obseryer. 

The  paper  was  ably  illuatrated  on  the  pianoforte  by  Mr.  Dann- 
reuther. 

INSTITUTION  OF  CIVIL  ENGINEEBS. 

Mat  17TB.~Charle8  B.  Yignoles,  Esq.,  F.B.S.,  président,  in  tho 
chair. — ^The  paper  read  waa  "On  récent  Improyements  in  Begene- 
ratiye  Hot-blast  Stoyes  for  Blast  Furnacea,"  by  Mr.  E.  A.  Cowper, 
M.  Inst.  CE.  The  author  stated  that  when,  in  1828,  the  late  Mr. 
J.  B.  Neilaon  (M.  Inat.  CE.)  introduced  the  plan  of  heating  the  air 
employed  aa  blaat,  by  meana  of  iron  pipea  placed  in  or  near  a  fire,  the 
increaae  of  température  waa  at  first  only  from  60"*  to  100°  Fahr. 
Sabaeqnently,  Mr.  Neilaon  obtained  a  température  of  600"  or  650'', 
and  the  pipe  atoyea  had  aince  been  urged  up  to  900°,  and  in  a  few 
oasea  to  1,000°.  The  wear  and  tear,  howeyer,  with  auch  temperaturea 
of  blaat  were  considérable,  there  was  great  loss  of  beat  by  conduction, 
and  the  pipe  atoyes  were  as  a  rnle  worked  in  a  leaky  condition,  neoea- 
sitating  the  expenditure  of  engine  power  for  blowing  air  uselessly. 

The  improyements  deacribed  in  the  paper  were  baaed  upon  Mr. 
Siemens'  regeneratiye  fnrnaoe,  and  were  minutely  detailed  by  the 
author. 

LECTURES  AT  THE  BOYAL  INSTITUTION. 

• 

Pbofsssob  Bl^ckub,  in  hia  doaing  leoture  on  Moral  Philoaophy, 
stated  that  Utilitarianism  is  generally  a  method  of  thinldng,  which, 
while  profeasing  to  olear  up  ôka  ideas,  brings  confusion  and  disorder 
into  eyery  région  of  hnman  thought  and  action  ;  and  apecially — 1 .  Which, 
by  deriying  thought  from  mare  sensation,  by  deducing  the  one  from  the 
many,  instead  of  the  many  from  the  one,  and  thus  zeducing  mind  to  a 
mère  blank  impressibiiity,  oonfounds  the  essentiel  distinction  between 
neoeasary  and  contingent  truth,  and  rendors  aU  science  impossible. 
2.  Whioh,  by  oonfounding  cansation  with  séquence,  pulls  up  philosophy 
by  the  roots,  and  disembowels  theology  of  ail  substance.  3.  Which, 
in  the  reelm  of  the  fine  arts,  for  the  eternal  harmonies  and  congmities 
of  eternal  reason,  subsUtutes  the  arbitrary  associations  of  ophemeral 
faehion,  local  habit,  and  indiyidual  conoeit.  4.  And  which,  in  the 
ail-important  science  of  hnman  life,  transforma  morality  from  a 
manifestation  of  tme  expreeaion,  pure  émotion,  and  lofty  purposo, 
into  a  low  conaideration  and  a  alippeiy  oaloulation  of  exterual  con- 
aeqnenoea— a  philoaophy  of  life,  exact  and  minute,  more  than  onongh 
in  certain  amall  and  aooessory  matters,  but  whioh,  in  ail  great 
and  yital  and  essentiel  matters,  is  nartow,  meagro,  and  utterly  blank  ; 
and  whioh,  by  systematically  diyormng  itself  from  the  fenrid  fountain- 
head  of  ail  moral  inspiration,  and  standing  apart,  not  only  from  Chriati- 
anity ,  but  from  even  the  oommon  breath  Mid  fragrance  of  natural  hnman 
piety,  bas  prored  itself  utterly  incapable  of  produoing  those  regene- 
ratiye effeots  on  human  sooiety,  of  whioh  lofty,  God-inspired  passions, 
and  not  peddiing  snalysis  and  pmdential  oalcnlations,  are  the  oauae  !  ! 
PkrofesBor  Tyndail,  in  his  fonrth  leetnre  on  electricity,  showed  the 
identity  existing  between  friotional  and  yoltaic  electricity.  His  expéri- 
mente were  of  spécial  brilliaaoy,  on  aoconnt  of  the  great  ba^ery 
power  used.  Mr.  C.  F.  Varley's  1,000-cell  Daniell's  battmry,  in  con- 
nection with  50  of  his  condensers,  prodnced  the  usnal  phenomena  of 
the  Leyden  jar.  His  apparatua,  known  aa  the  artificial  Une  between 
London  and  Auatralia,  waa  also  exhibited.  The  lecturer  mentioned 
Mnssohenhiook's  deolaration  regarding  the  ehock  from  the  Leyden 
jar,  or  Tatber  Kleief  a  flaak— namely,  that  he  would  not  reeeiye  a 
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aeoond  for  the  orown  of  Fnmoe.  Mr.  J.  Gottrell,  Profestor  TjnâÊJX*B 
*ble  and  willing  assistant,  performed  the  task,  reodylng  the  applanse 
of  the  audience  in  exohange. 

Professer  Bobert  Grant  delivered  his  fonrtb  leotnre  on  the  Astro- 
nomy  of  Cornets  last  Satnrday  aftemoon.  His  ezplanations  are  olear 
and  oomprehensive,  and  not  withont  interest.  lïe  smallness  of  the 
nuMses  of  cornets  and  the  remote  danger  of  oor  globe  ooming  in  con- 
tact wttii  one  of  them  were  dwelt  npon.  The  next  leotore  on  Satnrday 
wiU  comprise  the  cornet  of  1744,  with  ite  m'ngnlftr  form  of  tail; 
Donati's  cornet  of  1858  ;  and  the  cornet  of  1811,  one  of  the  most 
splendid  of  whioh  history  makes  mention. 


BEISTOL  MICEOSCOPICAL  SOCIETY. 

Mat  8th. — ^Mr.  W.  J.  Fedden,  président,  in  the  chair.  The  minutes 
of  the  last  meeting  were  read  and  confirmed. 

Two  new  members  were  then  eleoted  by  ballot,  and  three  gentlemen 
were  proposed  as  candidates  to  be  balloted  for  at  the  next  meeting. 

Mr.  T.  H.  Yabbicom,  CE.,  then  reada  paper  on  "Baphides." 

Dr.  Henry  Fripp  ezhibited  and  desoribed  a  peonliar  form  of  dis- 
secting  microscope,  made  by  Zeiss,  of  Jena.  The  instrument  posaesses 
many  pecnliar  advantages,  and  was  much  admired  by  those  présent. 

Mr.  F.  B.  Martin  also  ezhibited  Mr.  Browning's  new  portable 
microscope. 

LEEDS  PHILOSOPHICAL  AND  LITEEABY  SOCIETY. 

The  annual  meeting — being  the  close  of  the  fiftieth  session  of  the 
Leeda  Philosophical  and  lâterary  Society — was  held  on  the  CTening  of 
May  3,  Dr.  Heaton,  the  retiring  président,  in  the  chair.  Sorutineers 
having  been  appointed  to  go  OTor  the  voting  papers  nominating  office- 
bearers,  Mr.  T.  Wilson  (one  of  the  honorary  seoretaries)  read  the 
report.    It  stated  : — 

The  council  hâve  much  pleasure  in  congratulating  the  Society  on  its 
présent  condition  and  prospects.    During  the  past  year  fifty-three  new 
members  hâve  joined  its  ranks,  while  the  losses  by  death  and  otherwise 
hâve  been  only  eighteen.    The  accounts  also  which  aocompany  this 
report  show  that  its  pecuniary  position  is  not  unsatisfactory.    The 
présent  annual  meeting  is  of  no  ordinary  charaoter,  but  marks  the 
close  of  the  first  half  century  of  the  society's  existence,  and  seems  to 
invite  something  more  than  the  usual  statement  of  its  présent  numbers 
and  financial  position,  snggesting  rather  the  inquiry  how  far  it  has 
acoomplished  the  objecte  for  which  it  was  founded,  and  perhaps  in- 
Titing  a  considération  of  what  shall  be  its  action  for  the  future.    For 
the  past,  the  council  trust  that  the  sodety  will  agrée  with  them  in 
thinking  that  the  review  of  what  has  been  aocomplished,  thongh  it 
may  reveal  some  failures,  is,  on  the  whole,  eminently  satisfaotory,  and 
that  if  it  has  not  achieved  everything  that  its  promoters  hoped,  it  has 
undoubtedly,  in  many  respects,  exceeded  their  most  sanguine  expec- 
tations.    When,  in  the  year  1818,  its  founders  met  to  reoommend  the 
establishment  of  a  society  in  Leeds  for  the  promotion  of  literature 
and  science,  they  could  scarcely,  even  the  most  sanguine  of  them,  hâve 
antidpated  that,  at  the  end  of  only  half  a  century,  the  society  would 
hâve  twice,  if  not  three  times,  outgrown  the  proyision  whioh  the 
liberality  of  its  townsmen  had  made  for  its  accommodation,  and  that 
it  would  be  possessed  of  one  of  the  finest  and  most  oapacious  build- 
ings that  any  proTinoial  society  enjoys,  still  less  that  it  would  haTS 
aocumulated  in  its  librazy  and  muséum  so  rich  a  collection  of  books 
and  spécimens  in  illustration  of  every  branch  of  natural  history,  and 
that  in  some  of  its  departments  its  muséum  would  be  unequalled  by 
that  of  any  proyincial  society,  for  the  completeness  of  which  it  is  in- 
debted  to  the  ready  munificence  of  its  townsmen,  CToked  and  guided 
by  the  knowledge  and  untiring  energy  of  its  onrator,  Mr.  Denny.  The 
Leeds  PhilosopMcal  and  literary  Society  daims  with  pardonablepride 
to  hâve  been  the  first  institution  of  the  kind  in  the  county  of  York  ; 
and  it  rejoices  to  know  that  kindred  sooieties  hâve  since  been  esta- 
blished,  and  hâve  fiourished,  with  more  or  less  of  success,  in  York, 
Hull,  Sheffield,  Halifax,  Biadford,  Whitby,  and  Scarborough,  and  hâve 
contributed  largely  to  a  teste  for  the  cultivation  of  natural  history, 
as  well  as  in  no  inconsiderable  degree  to  its  advancement  and  com- 
pleteness, by  the  varions  coUeotions  they  hâve  formed  of  the  zoology 
and  geology  of  their  respective  districts.    It  was  doubtless  antidpated 
by  the  originators  of  the  sodety,  in  conformity  with  the  practice  of 
similar  institutions  elsewhere,  that  much  of  its  time  would  be  ocoupied 
with  papers  on  the  natural  history  of  the  neighbourhood,  and  that  it 
would  be  prindpally  occupied  with  the  investigation  of  the  local 
geology  and  of  the  fauna  and  flora  of  the  district.    Many  droum- 
stanoes  hâve  contributed  to  the  non-f  ulfilment  of  this  expectation,  and 
to  the  attention  of  the  sodety   being  direoted  to  other  objecte. 
Expérience  has  shown  that  papers  of   this  kind,  being  necessarily 
ocoupied  with  technical  détails,  are    little   calcnlated    to    interest 
a    misceUaneous    audience;    while    the    establishment    of    sodeties 
and  of  publications  spedally  devoted  to  some  partioular    branch 
of  natural  l^itory  or  philoeophy,  has  attnoted  to  them,  in  pré- 


férence, ail  communications  from  the  students  of  their  partioular 
sdence.    The  resuit  has  been  to  leave  to  snch  sodeties  as  ours  rather 
the  popularisation  and  dissémination  of  knowledge  than  its  local  in- 
vestigation ;  and  it  wiU  be  f  ound  aooordingly  that  a  large  and  increas- 
ing  proportion  of  the  lectures  delivered  bef  ore  the  sodety  hâve  been  of 
this  charaoter.    There  oan  be  no  doubt  that  in  this  way  the  sodety 
has  properly  ministered  to  a  growing  popular  want  ;  and  it  may  be 
expected,  as  a  resuit  of  the  increasing  désire  for  sdentifio  knowledge 
among  ail  the  classes  of  the  community,  that  their  action  will  be  drawn 
more  and  more  in  this  direction.    The  sAme  tendenoy  of  modem  éduca- 
tion in  the  direction  of  sdence  points  to  the  desirableness  of  inareasinn^, 
if  posdble,  the  f acilities  for  aocess  to  the  valuable  ooUeotions  of  ttie 
society,  and  to  the  endeavour  to  render  them  moie  and  more  availaUe 
for  public  instruction.    Something  has  already  been  attempted  in  this 
direction  by  throwing  open  the  muséum  at  a  veiy  low  charge  during 
the  day  ;  and  the  numbers  who  avail  themselves  of  this  privilège  may 
be  taken  as  an  indication  that  the  boon  is  not  undervslued.   Beferenoe 
was  then  made  to  the  opérations  of  the  sodety  during  the  session 
1869'70,  and  the  rei>ort  afterwards  gave  the  following  aooount  of 
récent  additions  to  the  muséum  : — ^The  varions  collections  of  the  sodety 
hâve  recdved  many  valuable  contributions  from  its  friends  and  mem- 
bers during  the  past  year.    In  geology,  the  carboniferous  «ystem  has 
had  a  large  accession  of  more  than  200  spécimens,  iUustraiive  of  tbe 
mountaiu  limestone  of  Settle,  from  the  well-known  collection  of  Mr. 
Burrow,  presented  by  Messrs.  J.  G.  A  Arthur  Marshall;  andof  sevenl 
boues  of  the  Solitaire  of  Bodrigues,  presented  by  Professor  Newton,  of 
Cambridge.    In  soology,  the  society  may  be  oongratulated  on  the 
acquisition  of  several  spécimens  of  the  greatest  rarity  and  novelty. 
Foremoet  among  them  is  the  complète  skeleton  and  a  stuifed  spedmen 
of  the  Picheciago  chla/mydophorus  inmcatus^  from  Mendoza,  in  the 
Argentine  Bepublic,  presented  by  Mr.  Henry  E.  Woods  and  Dr.  Day. 
The  importance  of  this  addition  to  the  class  Edentata  may  be  esti- 
mated  from  the  faot  that  the  varions  Enropean  muséums  oontain 
only  abont  eight  spécimens,  some  of  which  are  imperfeot,  and  that 
the  animal  is  conddered  to  be  nearly  extinct.    Another  illnstnition 
of  thé  same  group  is  the  skdeton  of  the  little  ant  eater,  CycUAhurus 
DidactyZttS,  presented  by  Mr.  Thomas  Nussey.    In  addition  to  thèse 
may  be  mentioned  the  great  articùlated  skeleton  of  the  Capybara»  or 
water  hog,  of  South  America,  and  the  snapping  turtle,  by  Mr.  Byley 
Briggs  ;    the    skeleton  of  Aptéryx  austraJÂs^  by  Dr.  Heakon,  the 
prendent  ;  stuifed  spedmens  of  those  rare  birds,  Owen's  Aptéryx  and 
Strigops,  Habroptilus  or  ground  parrot,  from  New  Zealand,  and  the 
skdeton  of  the  Donronoouli,  by  Mr.  J.  Metcalfe  Smith  ;  a  skdeton 
of   the  LorU  graciUs  and  NyctieebiLS  JavantciM,  by  "bii,  Nathan  ; 
the  singular  animal,  the  raooon  dog,  by  Lord  F.  Cavendish  ;  ihe 
skull  of  Elasmognathus  BairdU,  by  Mr.  iUderman  Carter,  M.P.  ;  the 
hairy-nosed  Wombat,  by  Mr.  Joseph  Craven  ;  a  valuable  oontribntion, 
by  Mr.  Qellibrand,  of  Tasmania,  oonsisting  of  skins  and  skdetons  of 
Thylacimu  CycvMcephaluSf  StureophUAU  UrHnus,  the  Omithoiynehus, 
the  DwsyvruBt  and  several  immature  spedmens  and  a  séries  of  skuUs  of 
the  above-named  animais.    To  the  i^ve,  whidi  bave  ail  been  pre- 
sented, must  be  added  several  spedes  purohased  by  the  society,  em- 
bracing  Ouscus,  Hemigallago,  Macrocelides,  Contâtes,  Ericulus,  àc^ 
and  the  skdeton  of  an  alligator  10  f  t.  in  length.    In  the  aroheologioal 
and  ethnological  departments,  additions  of  more  than  ordinarj  interest 
hâve  been  made,  embradng  eighty  valuable  bronse  implements,  oondst- 
ing  of  swords,  palstaves,  flbulai,  armlets,  torques,  belle,  Ao.  from  the  bogs 
of  Irdand  and  Italy,  purohased  by  the  contributions  of  several  members 
of  the  sodety.   AUo  a  séries  of  Saxon,  Afrioan,  and  Asiatio  aama,  pre- 
sented by  Sir  Charles  Hugh  Lowther,  Bart.  ;  two  human  skuUs,  and  a 
variety  of  native  manufactures  of  the  Sandwich  Islands,  from  the  Bev. 
C.  G.  Williamson  ;  the  skeleton  of  a  native  Indien  from  the  banks  of 
the  Essequibo  ;  skdetons  of   a  sloth  and  alligator  ;  a  collection  of 
insecte  ;  and  an  extendve  séries  of  fruits,  seeds,  guma,  and  articles  of 
appard,  presented  by  the  Bev.  J.  Farrer,  of  British  GÛiana  ;  a  pair  of 
ancient  shoes  and  a  human  skeleton,  obtained  from  a  peat  moos  in 
■AnstwickCommon,  near  Clapham;  several  coins,  bronse  spear-heed, 
Unguentain,  &c.,  presented  by  Mr.  Farrar,  of  Ingleborough  Honae  ; 
and  an  extendve  séries  of  primitive  flint  implements,  from  Bridlington. 
The  council  invite  attention  to  a  great  improvement  in  the  soologioal 
muséum,  introduoed  by  the  honorary  curator  of  that  department,  Mr. 
E.  Atkinson.    In  order  that  the  Mammalian  collection  may  be  dasd- 
fied  in  acoordanoe  with  the  views  most  generally  adopted  by  aoologists, 
both  in  this  oountry  and  abroad,  an  entire  rearrangement  of   the 
spedmens  has  been  carried  ont,  at  the  same  time  that  a  tabnlar  chart 
has  been  prepared  exhibiting  at  one  view  the  différent  fwmilîeH  and 
orders  of  the  class,  and  to  eaoh  case  has  been  attaohed  the  eharao- 
teristic  f  satures  of  the  groupe  of  animais  it  oontains.    This  popular 
C^de  for  the  vintor  will,  it  iÂ  hoped,  aid  those  who  are  wishfnl  to 
acquire  a  more  intimate  knowledge  of  the  varions  modifioatioBS  aad 
structural  affinities  of  those  parts  of  the  animal  kingdom  which  the 
large  room,  spedally  appropriated  to  this  dass,  is  so  weU  adapted  to 
exhibit  in  juxtapodtion.    The  library  has  recdved  the  Tarions  trans- 
actions and  reports  of  many  of  the  prindpal  sodeties  at  home  and 
abroad,  besides  many  valuable  publications  by  puUio  bodies  aad  pri* 
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rate  individnals,  amongst  whioh  they  wonld  eapecially  reoord  64  yoIb. 
of  oatalo^es  of  the  National  History  Collection  and  Anoient  Inecrip- 
tions,  Pttpyri,  and  Marblee  in  the  British  Moaenm.  Thèse  hâve  been 
preaented  by  the  tnutees  of  the  British  Maseiim.  At  the  oonclnsion 
of  last  year's  report  a  soggestion  waa  throim  ont  that  it  might  be 
prodnotive  of  aome  benefit  to  the  sodety,  as  also  a  pleasant  réunion, 
if  8ome  meeting  of  the  old  and  new  members  oonld  be  arranged,  to 
oommemorate  tiie  termination  of  the  fiftieth  session  ;  in  aocordance 
with  which  a  commémoration  dinner  took  place  yesterâfiy  at  the  Oreat 
Northern  Station  Hôtel,  presided  orer  by  Kr.  Baines,  M.F.,  one  of 
the  original  f  onnders. 

On  the  motion  of  Dr.  Chadwiok,  seoonded  by  Mr.  Ddn,  the  report 
was  adopted,  and  ordered  to  be  printed  and  oiroolated.  Thanks  were 
Toted  to  the  retiring  offioers,  on  the  motion  of  Mr.  F.  M.  Lnpton, 
seoonded  by  the  Bot.  J.  H.  M'Cheane  ;  and  afterwards,  on  the  motion 
of  Dr.  Greenhow,  seoonded  by  Mr.  Àtkinson,  a  similar  compliment 
was  acoorded  to  the  gentlemen  who  hâve  read  papers  dnring  the  year. 
It  was  then  annoonced  that  the  following  gentiemen  had  been  elected 
as  officers,  conndl,  and  members  for  1870-71  : — OfKcers — ^Président, 
John  Dealdn  Heaton,  M.D.,  F.B.C.P.  ;  Vice-Présidents,  C.  Chadwiok, 
M.D.,  F.B.C.P.,  Thomas  Nnnnerley,  F.B.C.S.  ;  Treasnrer,  Henry 
Qxley  ;  Honorary  Secretaries,  Thomas  Wilson,  M. A.,  Biohard  Beynolds, 
F.C.S.  ;  Honorary  Corator  in  Geology,  J.  G.  Marshall,  F.G.S.  ;  Hono- 
rary Cnrators  in  Zoology,  Edward  Atkinson,  F.L.S.,  T.  C.  Allbntt, 
M.A.,  M.D.,  F.L.S.,  F.S.A.  ;  Honorary  Carator  in  Ethnology  and 
Works  of  Art,  &o.,  Thomas  Nnnnerley,  F.B.C.S.  ;  Honorary  librarian, 
John  Deakin  Heaton,  M.D.,  F.B.C.P.  The  above  offioers  and  the  fol- 
lowing gentiemen  compose  the  Cooncil  : — John  Edwin  Eddison,  M.D., 
E.  Filliter,  M.  Inst.  CE.,  F.G.S.  ;  T.  M.  Greenhow,  M.D.  ;  Joshna 
Ingham  Ikin,  F.B.C.S.  ;  Bey.  J.  H.  M'Cheane,  M.A.  ;  John  Manning  ; 
T.  W.  Stansfeld;  Bey.  H.  Temple;  William  Sykes  Ward,  F.C.S.; 
Bey.  Canon  Woodford,  D.D.  ;  (Mènerai  Cnrator  and  Assistant  Seore- 
tary,  Henry  Denny,  A.L.S.    This  oonolnded  the  bosineas. 


ABMAGH  NATUBAL  HISTOBT  SOCIETT. 

Tm  May  monthly  gênerai  meeting  of  members  was  held  in  the 
library  on  last  Wednesday  eyening,  the  Bey.  John  Armstrong  in  the 
chair.  The  minutes  of  the  previons  meeting  haying  been  read  and 
approyed  by  the  ohairmaa,  the  Ber.  Messrs.  Dobbs  and  Armstrong 
were  elected  members,  and  Mr.  William  Magowan  was  proposed  and 
seoonded  for  admission. 

Mr.  Mills,  LL.B.,  haying  been  oalled  on  by  the  chairman,  opened 
the  sobjeot  for  the  eyening — "  Infnsoria  " — in  hia  nsnal  masteriy  style. 
Haying  eihibited  seyeral  oorions  and  most  interesting  objecte  with  the 
aid  of  the  sooiety's  yaloable  microscope,  oonsisting  of  animalonlee^and 
the  bell-shaped  yortioella,  he  prooeeded  to  explain  the  structure  and 
peouliarities  of  thèse  wonderf ni  littie  créatures  in  tenus  simple  and 
easy  of  compréhension.  He  -explained  their  singular  mode  of  propa- 
gation, yii.,  multiplication  by  subdiyision  ;  and,  at  the  request  of  a 
member,  marked  the  distinotion  between  animal  and  yegeti^le  lif e  in 
an  interesting  manner.  Bef ore  oonduding,  Mr.  Mills  referred  to  some 
récent  expérimente  relating  to  the  yexed  question  of  spontaneons 
génération,  but  declined  to  pronounce  his  own  opinion  on  the  subjeot, 
which  he  obseryed  was  still  unsetUed. 

A  discussion  ensued,  after  which  the  chairman  conyeyed  to  Mr. 
Mills  the  warm  thanks  of  the  meeting  for  his  instmotiye  address. 

Mr.  Mills  replied  by  stating  the  pleasure  he  felt  at  ail  times  in 
plaoing  his  senrioes  at  the  disposai  of  the  society. 

A  member  asked  the  following  question  during  the  eyening — *'  How 
does  the  cuokoo  deposit  its  egg  in  the  nest  of  another  bird,  whioh  neet 
is  smaller  than  the  onokoo  itself  P  " 

The  question,  though  it  seems  simple,  reoeiyed  seyeral  incorrect 
firnessea  by  way  of  reply. 

Dr.  Bigg  solyed  the  mystery  by  stating  that  the  ouckoo,  haying  laid 
its  egg  in  a  fléld,  lifts  it  in  her  bill  and  deposits  it  in  the  nest. 

Another  question  asto  orows  preying  on  smaller  birds  waa  answered 
in  the  negatiye. 


FOREIGN  ACADEMIES. 
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FBENCH  ACADEMT. 

Pabis,  Mat  16th. — ^Amongst  the  papers  brooght  forward  at  this 
meetixig  was  one  by  Dr.  E.  Decaiane,  on  **  The  Sewing-Maohiiie  and 
the  Health  of  Workwomen." 

From  a  dose  obeeryation  of  661  women  employed  to  work  at  this 
machine,  he  condudes .— - 

1.  That  the  effeots  prodnced  by  working  at  this  nwohine  diiFer  in 
noihing  from  those  prodnced  by  any  exoessiye  musonlar  work  which 
exeroisee  certain  limbe,  to  the  exclusion  of  ail  the  others.  Thus, 
pains  in  the  musdes,  loins,  and  thighs  do  not  exiat  in  tiie  oaae  of 


the  women  who  only  work  two  or  three  hours  a  day,  and  oease 
altogether  in  a  short  time  with  those  who  work  eyen  more. 

2.  Whilat  admitting  that  exceasiye  work  is,  with  women,  a  potent 
cause  of  dérangement  of  the  stomaoh,  it  seems  to  the  author  to  be 
impossible  that  the  sewing-maohine  oould  occasion  those  digestiye 
disorders  to  be  met  with  amongst  eyery  sixteen  ont  of  twenty  work* 
women  of  différent  trades  in  Paris. 

3.  He  affirme  that,  if  the  state  of  the  respiratory  organsin  women 
who  work  at  the  machine  la  oompared  with  that  of  those  who  work  at 
the  needle,  the  effeots  will  be  f  ound  to  be  exaotiy  the  same  amongst 
ail  the  workwomen. 

4.  As  to  its  influence  on  the  neryous  System,  he  does  not  oonsider 
the  noise  of  the  machine  izgurioua  in  any  way,  as  has  been  aUeged  ; 
for  it  is  aoknowledged  by  ail  workwomen  that  although  at  first  the 
yibration  of  the  machine  occasions  them  some  inconyenience,  they  soon 
beoome  aocustomed  to  it,  and  also  that  it  has  no  effeot  whatever  on 
their  health.  In  fine,  Dr.  Decaisne  is  of  opinion  that  the  sewing* 
maohine  as  worked  by  women,  when  employed  within  reasonable 
limita,  is  not  more  injurions  for  the  health  than  work  at  the  needle. 
That  whioh  proyes  it  is  this  :  that  amongst  28  women,  from  18  to  40 
years  of  âge,  working  from  3  to  4  hours  a  day  at  the  sewing-maohine, 
it  was  impossible  to  find  any  disorder  whioh  might  be  attributed  to 
its  use.  M.  Decaisne,  by  the  conclusions  which  he  has  drawn  from  a 
dose  obseryation  of  the  use  of  the  sewing-maohine,  refuted  some  of 
the  objections  made  with  regard  to  it  ;  but  he  oyerlooked  altogether 
the  grayest  side  of  the  question,  whioh  is,  that  most  of  the  women 
employed  at  those  machines  work,  not  from  2  to  3  hours,  but  from  12 
to  15  hours  a  day  ;  for  it  is  only  by  this  exoessiye  work  that  sewing- 
machines  become  remuneratiye  to  them  and  their  emplqyers.  Dr. 
Decaisne  thinks  that  in  selecting  a  maohine  it  is  best  to  employ  those 
in  whioh  the  pedals  are  worked  isochronoudy,  and  not  alternatdy. 

M.  Baoul,  Professer  in  the  Faculty  of  Sciences  at  Grenoble,  brought 
forward  a  paper  on  gas  emitted  from  a  hot  spring.  It  is  nearly  pure 
marsh  gas,  containing  of  this  quite  99  per  cent.  ;  the  rest  being  oom- 
posed  of  oarbonio  aoid  and  déments  of  air.        , 

M.  Dumas  analyzed  a  work  by  Dr.  Frankland,  on  the  purification 
of  the  water  of  sewers. 

M.  Belgrand  presented  the  Aoademy  with  a  work  containing  a 
geologioal  history  of  the  Paris  Basin. 

M.  Fizean  read  a  paper,  which  was  oalled  f  orth  by  a  communication 
recently  made  by  Father  Seochi  on  the  displacement  of  the  spectral 
bands,  caused  by  the  relatiye  yibration  of  the  earth  and  the  stars. 

M.  Begnanlt  presented  a  note  by  M.  Bosetti  relatiye  to  the  influ- 
ence that  alcohol  added  to  water  has  on  the  température  of  the 
maximum  of  density  and  on  the  point  of  congélation. 

M.  de  Ayerzao  presented  a  publication  by  Father  Bertelli  on  the 
history  of  the  oompass. 

M.  Dumeril  presented,  on  the  part  of  an  anatomist,  a  remarkable 
work  on  the  pancréas  of  fishes. 

M.  Peligot  read  aletter  from  a  oorrespondent  at  St.  Louis,  on  the 
use  of  milk  as  a  preyentatiye  against  lead  poisoning. 

The  meeting  was  then  brought  to  a  dose. 
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The  Sulphur  Beds  of  Califomia. — Sulphur  has  been  ohiefly  sup- 
plied  from  the  aides  of  Mount  Etna,  in  Sicily,  but  the  works  on  the 
shore  of  Clear  Lake  prodnce  now  4  tons  a  day.  The  Sicilian  brim- 
stone  costs  in  Califomia  4  oents  per  Ib.,  but  the  domestic  artiole  is 
sold  for  34  oents.  Clear  Lake  oocnpies  the  orater  of  an  extinot  yol* 
cano,  and  the  eyidences  of  yoloanic  action  abound  in  the  yioinity. 
Within  a  triangle  of  about  25  miles  to  the  dde  there  are  yolcanio 
sooria,  trap,  laya,  obsidian,  tnfa,  warm  springs,  and  otiier  remains  of 
éruptions,  with  signs  of  subterranean  heat  not  far  from  the  surface. 
The  sulphur  bed  of  Clear  Lake  oonsists  of  a  bank  resembling  ashes, 
containing  numerous  alkaline  and  sulphur  springs  with  yent-holes, 
from  whioh  sulphurous  fumes  esoape.  Pure  sulphur  crystals  deposited 
from  the  fumes  surround  thèse  holes.  The  earth,  containing  about  50 
per  cent,  of  sulphur,  is  plaœd  in  an  iron  retort  heated  to  a  high  tem- 
pérature, so  that  the  sulphur  b  driyen  off  in  fumes  into  a  reoeiyer, 
where  it  setties  in  a  liquid  form,  and  mus  ont  into  pine  boxes  2  ft. 
long  and  1  ft.  square.  The  lump  sulphur  ia  used  ohiefly  for  making 
powder  and  sulphuric  add,  which  last  b  employed  in  making  blue- 
stone,  giant-powder,  nitric  add,  andmuriatio  add,  and  in  refininggold 
and  silyer.  The  oonsnmption  of  solphurio,  nitrio,  and  muriatio  adds 
on  the  ooasts  amounts  to  2,000,000  Ib.,  and  the  entire  demand  is  sup* 
plied  by  home  manufacture.  Flowers  of  sulphur  haye  also  been  pro- 
duoed  at  Clear  Lake.  The  fumes  passing  off  trom  the  retort  are  in 
this  case  led  into  a  large  ood  ohamber,  where  they  oondenae  into  a 
flaky  8ttow-like  condition. 
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Hedloal  Bcdeae*  st  tho  Boyal  Aoaâeinr. — The  Britiih  Mtdieal 
Journal  givM  ths  foUowing  eritiiiD*  : — Hedioine  uid  mtdio»!  msn  us 
bj  DO  meuiB  bodl;  repreeented  in  the  Academy  tbia  jmt.  It  nu;  not 
bâ  ont  of  pUoe,  thorefore,  specUll^  to  âiiaot  tha  attentdon  of  oDT 
t«»4an  ta  the  foot,  ma  to  enninerate  the  obieE  objecta  of  mediaal 
inteiest.  In  gallerj  No.  1  ig  an  eioelleat  holf-len^b  portr&it  of  Mr. 
Junsa  Shan,  late  Principal  Inapector-Oenera],  Hodioal  Department 
H»dtmii  Army,  paînted,  at  the  Toqueat  of  hia  frionda,  by  J.  8ant,  B.A. 
In  fallary  Ko.  i  la  the  ramarkable  piotote  of  8ir  Edwlu  LBndaoer — tbe 
Dootoi'a  Tialt  to  poor  Tslationa  at  the  Zoologioal  Oaidena — to  whiob 
we  reoently  allnded.  In  galleiy  No.  7  ia  a  portrait,  aitUn?,  of  Df. 
BinI,  hj  B.  A.  Qifford  ;  In  gallai?  10,  a  «ratar-oolonr  of  tha  Librar; 
and  Maaanm  now  belng  ereoted  for  tha  giivemon  of  tha  Saiseï  Connt; 
Hoapital,  and  of  the  projeoted  building  propoaed  to  oompleta  tbe 
design,  bj  E.  E.  3eott  ;  a  portrait,  almoat  foll-Ien^b,  of  John  Bont- 
flowar,  Ëaq.,  preaented  by  pnblio  anbccriptlon  t«  tbe  Salford  Boyal 
Hoapital,  by  H.  HeaEham  ;  "  A  Widow'a  Mite,"  hj  J.  E.  Millaia,  B  A., 
a  melancholy  palntinfr,  repreeonting  a  rathor  omaciated  yoan);  woman 
in  vrseda  droppicg  a  oopper  into  a  eiibacription-boi,  the  erident  con- 
nection betivean  whioh  and  the  HoBpital  (or  ConanmptioQ,  Ilroinpton, 
«ill,  It  iB  hoped.be  apparent  in  tbe  naxtannnal  report  of  that  hospital. 
In  tbis  gallery  may  alao  be  aecn  an  oil  landacape  of  Tery  considérable 
■narit,  representing  Rotterdam  lu  the  dUtanoe — "late  aftemoon, 
Angnat,  1869,  ahottery  irsathor,  a.  Tocation  atady" — from  the  bmah  of 
onr  aaaooiftta.  Sir  Henry  Thompaan.  Adjoinin(r  la  s  (airly  gOoA  par- 
trajt  of  Sii  Thomas  Wataon,  Bart.,  b;  S.  Lawrenca.  In  the  oantral 
hall  a  medallioB  of  Dr.  Francia  Shortt  Amott,  by  A.  B.  TTyon,  ia 
eihlbit«d.  Tb«  rettibnle,  agaiii,  la  rich  In  medioal  buata.  Among 
them  am  a  reiy  good  likenetia  of  Dr.  Qoain,  by  E.  Dans  ;  an  eicellent 
Babaoription  bnat  of  tbe  late  Mr.  Ocodair,  to  be  plaoed  in  the  Edin- 
bnrgh  Unlrenity  Llbmry,  by  W.  Brodie,  B.9.A.  ;  and  a  no  leaa  ano- 
oeasfol  anbaoriptjon  but  of  Profesaot  Chriatiiian,  by  the  same  acnlptor, 
k  dnplinta  of  irhiob  ia  to  be  placed  in  the  same  library.  There  ta  alao 
a  bael  of  Dr.  Sberidan  Moapratt,  by  J.  Adama  Aotou.  In  the  Tsatibola 
tnay  be  aeen  a  médaillon  of  Dr.  NoQ  Amott,  by  A.  W.  Wyon  ;  and  a 
modal  atrock  for  the  Boyal  Collège  of  Phyaioiana  in  memory  of  tbe 
late  Dr.  Baly,  and  eiwnted  by  J.  3,  and  A.  B.  Wyon.  Thare  aie 
nnmerona  other  objeeta  of  spécial  interest  to  médical  men,  bat  those 
whiah  we  baye  mentioned  aie  tbe  moat  important. 

UsIlUab  Hlaea  br  Osa. — At  tbe  Boyal  Inatitntion  of  Cornwall 
HTinti»!  meeting,  on  Wednesday,  Mr.  W.  J.  Henwood,  tbe  praaidant, 
•aid  that  in  Sweden  at  tha  beginning  of  thia  oeatory,  and  in  Himalaya 
BOme  flfteen  yeaia  s^o,  the  minera  obtained  lîght  (and  were  aometimea 
almoft  anfTocated)  when  at  tbeir  woili:  by  amoky  fiâmes  from  baming 
splintera  of  reainona  pine.  In  Brasil,  oil  expresaed  from  nnta  of  the 
Palma  Christi  is  oommonly  nssdhy  tha  minera.  An  eiperiment  made 
at  Bsllesiriddon,  near  Penzance,  during  Baverai  montha  of  lSSS-7,  at- 
tracted  at  the  time  ronch  lésa  attention  tban  might  hâve  been  aipected, 
knd  ia  now  almoat  foigotten.  Coal  gaa  «as  mode  on  the  surface,  and 
oonTeyeddown  one  of  tbe  abaftato  a  doptb  of  more  than  ISO  fathoms 
throngh  a  8  in.  wronght-lion  pipe,  from  irhiob  braaohea,  Taiying  from 
jin.  to  1  in.  in  diameter,  were  laid — in  aome  casea  for  at  least  170 
fathoma — along  the  aeveral  (leTela)  gaUeriea  ;  and  aimîlar  tnbes  ei- 
tended,  occaeionally  oa  mach  aa  10  fathoma  above  the  levais,  to  the 
TBfiona  (baoka  or  pitcbes)  parts  in  progroBB.  Flexible  pipes  of  gntta- 
percha  were,  on  oooaaiona,  oarried  to  individnal  labourera,  bnt,  where 
toDT  men  «orked  together,  a  single  jet  of  gas  gava  lijbt  anongh  for 
tbom  ail.  The  captaina  of  the  mine  roported  that — "  In  ths  abaft, 
levela,  and  pitehea  it  ananered  ao  eiceêdingly  vell  aa  to  leave  no 
doubt  of  Ita  aerving  ail  the  pnrposea  for  whlch  it  waa  intended,  It 
«as  compnted  that  the  worka  *ere  lighted  by  gta  one-third  oheapei 
thon  by  oandleB. 
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Society  of  AHa,  8  p.ra.  The  Paper  by  Mr.  Willis,  "On  tbe  New  Organ 
iu  the  Albert  Hall  of  Arts  and  Sciences,"  ia  postponsd.  "On  Gold 
Mining  and  its  prospecta  in  Nova  ScoKo,  embodjing  tbe  resuit*  of 
Gcological  Surroya  ol  the  Diitricta  of  Wavoriey  and  Sherbrooke  for 
the  Provindal  OorerDment,"  by  Henry  Youle  Hind,  M.  A 

Geolof^cal  Sodetv,  8  p.m.  "On  the  nower  Terliarioa  of  Suffolk  and  their 
FauDo,"  by  E.  Ray  Lankestar,  Ebo,  ;  communicatad  by  Prof  Huxley, 
F.R8.,  F.G.8,  "On  tha  Diatribution  of  Waatdals  Crag  Blocks, 
■Shapfell  Granité  fiouldets,'  in  Weatmonland,"  by  Prof.  K.  Hark- 
nesi,  F.&.S.,  F.a.a.  "On  Ihe  Superfioial  Deposite  of  the  South  of 
Hampahire  and  the  laie  of  WhiU,"  by  Tboa.  Codrington,  Ësq.,  F.Q.3. 
"Notes  on  an  ancient  Boulder-d»  of  Natal,"  by  Dr.  Sutberlaud  j 
communicated  by  Prof.  Ramsay,  F.B.S.,  F.G.S. 

BoyU  Sooiaty  of  Litaratore,  8  SO  p.u. 

Aiobteologioal  Asaixdation,  S  p.m. 


THURSDAY,  SHth. 

Sodety  of  Antiqoariea,  S.30  p.m. 

Zoological  Sodaty,  8.30  p.m.  "On  Dinamis  (Part  XVI.},  eontalnfng 
notices  of  Tntsnml  Organa  et  some  ipecias,  with  a  deacriptioD  of  tbe 
Brain  and  lome  HerresBod  Hnlclea  of  As  Be»d  of  Aptéryx  auMlrati!," 
by  Prof.  Owen,  F.B.a.  "  NoMb  on  the  Anatomy  of  tha  Prongbuok 
iArUilocapta  amerùama)"  by  Dr.  J.  Hurie.  "Borna  remacka  on  the 
Poiaon  Qbuida  of  tlw  genns  Callophii,"  by  Dr.  A.  B.  Heyer.  "  NoIm 
on  iome  Fiahea  (rom  tlie  Vfeatam  Coaat  of  India,"  by  Surgvon 
Ftancia  Drt. 

Philoeophica]  Club,  6  p.m. 

London  luatitulion,  7.30  p.m. 

Royal  Institution,  S  p.m.    "  Electrtolty,"  by  Prof,  TyndilL 

FRIDAT,  27th. 
Royal  United  Sarrioe  Institulion,  3  p.m.    "  Hilituy  Hyj^e,"  by  Dr.  F, 

de  Chaumout. 
Boyal  Inatitudon,  8  p.m.   "  PrimlUvo  VegelaUoD,"  by  Principal  Dbwsod. 

Qoekett  Club,  6  p.m. 
CliniBSl  Society,  8.30  p.m. 

SATURDAY,  28th. 


aUNDAY,  2Slb. 


Ancdent  Teutonio  Hytiiology,"  by 

MONDA  Y,  SOth. 
Society  of  Britisli  Arcbiteoti,  7  p.m. 
AaÎBtio  Sooiaty,  3  p.  m. 
Londen  Institution,  4  p.m. 

National  Aasodatloa  for  the  Promotion  of  Social  Science,  8  p.m.    Beport 
on  the  *'  Habitnal  Criminala'  Aet" 

TUESDAY,  SlBt 
Royal  loatitutian,  3  p.m.   ■'  PrMant  Bnglish  HEMory,"  by  Prof.  Seeley. 
InitituUon  of  Civd  Engineera,  6  p.m. 

Anthropoli^cal  Society,  8  p.m.    "  On  tba  Anneniana  Ot  Sootbeni  IndîM," 
by  Dr.  Jobn  Sbortt.     "Ths  Races  of  MoroODO,"  by  John  fitiiiing. 


WEDNESDAY,  Jane  lat. 
Obatatiioal  Sodety,  8  p.  m. 
EUinologioal  Societ     **  "" 


TSB  Pbtbioloot  01  THi  BloïOLB.— "T.  A  0,"— Thanka.  Webave 
done  as  you  irished. 

BoTAHiCAL  FraoMtS.— "  T.  M."— Wo  are  rnueh  obliged  to  yoo  for  Ih» 
otder  kindly  aent. 

BBiaHTON  àXD  SUUKI  NaTOUL  HttlOBT  SOOUTT.—"  X.  W.  W."— 

Thanka  for  tho  report  rvceived. 

GiOLOOiOAL  DBEaif  ON  asiDDAW.— "J.  C.  W."— We  ara  aoity  that 
any  auch  miaintarpretation  aa  that  you  auggaat  sbonld  bare  oceoind. 
Tbe  pamphlet  sball  be  noticed  ia  an  early  number.  Sand  na  aDythin^ 
else  you  may  wiito  in  future,     We  ahall  alwaya  be  giad  to  fuither  your 


ùbla. 


ScNDAY  Lbctubb  Soowtt.— "  W.  H.  D."— OurraporterwaseridenUy 
miataken.  We  are  glad  to  do  anytbing  in  our  poirer  to  aid  your  aociety. 
Hake  the  ticket  of  admisiiion  for  tvo  init«ad  of  one. 

BOOS  OF  BlHDS.  — We  beg  to  thank  Mesara.  Caaaall.  We  csnDot,  how- 
ever,  oomply  with  tha  amneirhat  aingular  reqneat  ia  tbeir  letler.  Tliey 
may,  nevwthelei»,  roly  on  aa  thoroughiy. 

Trb  MoDKRsPi.ATiciTB.— "loquirer."— ThebookhsBaot  yelTeaïied 
DS.    We  h(^  aoon  to  nodee  it,  and  point  ont  its  maoy  good  qnaliWa» 

RoTAL  iHaTiTVTiOH  OT  CoRHWALi.— Report  baa  rsaolied  Ol. 

DREBSINa  FKATaBBB,— "R.  Q."— WeawBltyoaroammnnleation. 

Ahihau  *B  Fmxow-BoabBîks.  — "Q.  C.  B."— We  thank  you  for 
thinkfni     '  ~"     -   ■     >^ _-.—.. . .i  i . 
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SCIENTIFIO    OPINION. 


477 


WEDNEBBAY,  JTJNE  1,  1870. 


THE  GOVERNMENT  AND  DR.  LIVINGSTONB. 

|HE  British  Goyernment,  ia  tbe  verj  enthusiasm  of 
manîfioence,  bas  actaally  contribnted  £1,000 
towards  tbe  rescae  of  Liviogstone  from  bis 
présent  periloas  position  !  We  snppose  tbat  we 
sbonld  be  tbankfal  for  small  mercies,  and  ougbt 
to  express  oar  gratitude  to  tbe  Ministry  for  its  nobleness  of 
beart  in  tbas  expending  so  vast  a  snm,  and  in  sacrificîng  tbat 
sublime  priociple  of  "  self-snpport/'  wbicb  is  tbe  pride  and 
glory  of  tbe  Gbancellor  of  tbe  Excbeqaer.  Bat,  somebow  or 
otber,  we  are  not  grateful  for  tbis  benefit;  and  we  see  in 
it  lîttle  more  tban  tbe  spirit  whiob  indnces  an  opponent 
of  tbe  individnal  eleemosjnary  System  to  give  a  penny  to 
a  more  tban  usnally  pertinacions  mendicant.  Tbe  Geographical 
Society,  tbrongh  its  kind-bearted  old  Président,  bas  pressed 
Liviogstone's  daims  so  strongly,  both  on  tbe  Government  and 
on  tbe  public,  tbat  tbe  former  could  not,  from  a  sbeer  désire  to 
oonsalt  its  own  comforti  do  less  tban  give  tbe  small  gratuity  it 
bas  offered  on  bebalf  of  tbe  great  missiooary  travellcr.  Living- 
stone's  name  is  a  bousehold  word  in  every  BHtisb  bome  ;  and 
to  refose  to  aid  in  securiDg  bis  rescne  from  tbe  dangers  and 
trials  tbat  now  encompass  bim,  wonld  be  to  lose  tbe  popnlar 
Toice  on  wbicb  tbe  présent  Government  relies  for  so  mucb  of 
its  strengtb.  In  tbe  minds  of  tbe  masses  £1,000  seem  a  large 
Bum  to  contribute  towards  tbe  expenses  incarred  in  tbe 
release  of  an  African  traveller,  and  tbe  gift  will  tbus  enbance 
tbe  favour  witb  wbioh  tbe  Ministry  is  now  greeted  by  tbe  people. 
Bat  tbosewbo  knowanything  at  ail  about  tbe  difficulties  and  cost* 
linesB  of  travel  on  tbe  Aincan  Continent  can  form  some  idea  of 
tbe  insignificahce  of  this  sam,  as  compared  with  tbe  expenditnre 
to  wbicb  tbe  good  and  brave  old  missionary  will  necessarily  be 
sabjeoted.  We  can  only  trust — as,  indeed,  was  apologetically 
expressed  by  his  Grâce  tbe  Dake  of  Argyll — tbat  our  country- 
men  will  not  gauge  eitber  tbeir  cbarity  or  tbeir  estimate  of 
geograpbical  labours  by  tbe  views  of  tbe  Britisb  Ministry,  but 
will  give  with  an  open  band  and  cbeerful  beart  toward  tbe 
fnnd  requisite  to  insure  tbe  safe  return  of  a  traveller  wbo  bas 
not  only  "  spread  tbe  trntb,"  in  the  missionary  sensé,  abroad  ; 
but  wbo,  unlike  tbe  great  host  of  African  travellers,  bas  tcild 
tbe  truth  at  home.  If  ;noney  sbonld  be  wanted  to  secure  tbe 
return  of  one  of  the  most  self-saorificing,  bonest,  and  single- 
bearted  travellers  tbat  tbe  âge  bas  prodaced,  it  will  be  a  lasting 
disgrâce  to  tbe  country  to  wbose  literature  and  science  Living- 
stone  bas  contributed  so  well  and  so  largely. 

While  on  tliis  subject,  we  must  express  our  astonishment  at 
at  tbe  somewhat  inconsistent  course  wbioh  the  Government 
bas  in  tbis  case  pursued.  If  Ministère  are  prepared — as  they 
prétend  to  be — to  swear  by  the  prinoiple  tbat  they  should 
contribute  toward  tbe  support  of  notbing  wbicb  voluntary 
effort  may  snffice  to  maintaio,  wby  then  did  they  grant  any 
BU  m  toward  Dr.  Livingstone's  return  ?  If  tbe  gifc  was  not 
merely  a  sop  to  the  Gerberus  of  popular  opinion,  on  what  plea 
can  the.  Government  jastify  itP  It  can  not  be  on  tbe 
principle  tbat  science  sboald  reoeive  aid  from  tbe  State  ; 
for  olready  Mr.  Lowe  bas  expressed  himself  as  distinctly 
of  opinion  tbat  tbe  Nation  alone  bas  to  do  with  tbe  en- 
couragement of  soientifio  work.  Was  it  in  connection  witb 
tbe  extension  of  missionary  influence? — and,  if  so,  is  not 
Church  disestablishment  in  Ireland  rather  an  anomaly  F  Or, 
lastly,  is  it  tbe  faot  tbat  Mr.  Lowe's  opinions  do  not  pervade 
the  whole  Counoil;  and  tbat  there  are  others  among  the 
Ministry  wbo,  not  being  interested  in  the  legerdemain  of  the 
Budget,  think  tbat  State  money  cannot  be  better  laid  out 
tban  in  encouraging  tbe  labours  of  those  wbose  whole  lives 
go  towards  enriobing  in  prospective  tbat  exchequer  which 
dénies  them  even  the  most  triâing  assistance  in  the  présent  P 
Surely  tbis  mast  be  tbe  explanation  of  the  remarkable  anomaly 


which  the  Ministry  bave  perpetrated  in  giving  £1,000  towards 
Livingstone's  expenses. 

We  could  wish,  did  space  permit  us,  to  say  a  word  or  two  on 
the*  prinoiple  which  is  snpposed  to  influence  tbe  libéral  Govern- 
ment in  regard  to  aid  to  Science  ;  but  we  must  defer  its  discussion 
to  some  future  occasion.  In  tbe  mean  time,  bowever,  does  it  not 
remain  to  be  shown  in  what  respect,  in  référence  to  tbeir  relation 
to  the  State,  Fauperism  and  Science  differ  P  Tho  former  is  far 
more  likely  to  be  provided  against  by  voluntary  aid  tban  tho 
latter  is  to  be  provided  for,  Yet,  pat  it  how  we  may,  we  can- 
not in  tbe  least  donbt  tbat,  for  ail  practical  purposes,  tbe  Foor- 
law  Board  and  tbe  Poor-law  System  are  part  and  parcel  of  the 
State  ;  and  it  is  tbe  State,  and  not  the  Nation,  which  provides 
for  the  relief  of  the  poor.  When  shall  we  bave  a  Central  Board 
to  provide  for  the  poor  of  Science  ;  to  help  those  hardworking 
and  enterprising  men  wbo,  with  small  means  at  tbeir  disposai, 
spend  tbeir  little  ail  in  the  pursuit  of  those  researches  which 
nnfold  to  them  the  great  secrets  of  the  universe,  and  wbioh 
develop  those  industrial  resources  wbicb  make  England  the 
prospérons  country  that  it  is  P 


THE  WEEK. 
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Sinee  openiag  thii  d«par(m«Dt,  w«  bar*  receired  lo  mneh  aMiiUace  from 
firiendly  corrMpondentB  in  différent  parti  of  the  world,  that  we  are  led  to 
b«lieve  that  our  r^aden  may,  with  verj  little  trouble  to  themielTM,  aid  m 
in  making  "  The  Week  "  a  mott  oomprehenme  record  of  carrent  CTente  in 
the  acientifio  world.  We  therefore  appeal  to  ali  oor  friendi  to  lend  us,  not 
merely  their  **  earf/'  bot  their  handi,  and  to  tend  u  any  weekly  'Mottings  " 
of  intereet  relative  to  mattert  oecnrring  in  their  neighbonrhood.  "The 
■malleit  contribution  "  will  be  eceeptcd,  and,  terionBly,  the  briefer  and  more 
terse  the  notes  are  the  better.  Seeretaxiei  of  aoeietiee,  metropolitan  and 
provincial,  librariaoi,  curatore,  lectureri,  and  teBohere,  may  ail  do  something 
in  their  tura.  ____^ 

E  beg  to  say  that  Mr.  T.  Cooper,  wbo  —  on  the 
authority  of  a  contemporary — we  recently  stated 
was  on  his  way  home  from  Bombay,  bas  been 
for  some  weeks  in  England,  where  be  intends  to 
remain  for  a  time,  with  the  twofold  object  of  recruiting  his 
health  and  preparing  for  the  press  the  results  of  bis  last  two* 
and-a-balf  years'  travel.  There  is,  we  are  anthorized  to  state, 
no  foundation  for  the  rumour  tbat  tbe  Geographical  Society  is 
contemplating  Mr.  Gooper's  employment  on  another  expédition. 

We  are  anthorized  in  stating  that,  should  tbe  Government, 
as  suggested  by  a  contemporary,  propose  to  Farliament  to  erect 
the  new  Natural  History  Muséum  on  the  site  occupied  by  the 
Exhibition  of  1862,  the  proposai  will  meet  with  yerj  grave 
opposition.  The  question  will  probably  be  taken  up  during  the 
présent  session. 

The  days  of  bitter  personal  rivalry  between  journals  are 
happily  dying  out,  and  instead  of  the  invective  with  which 
opposing  editors  used  at  one  time  to  assail  each  other,  we  now 
find  a  wbolesome  and  Christian  regard  for  his  neighbour  per- 
vading  the  editorial  mind.  Tbis  is  aptiy  illastrated  in  the 
récent  conduct  of  the  Laticei,  in  its  treatment  of  its  old  adver- 
sary,  tbe  British  Médical  Journal,  Tbe  Lancet,  with  a  gène- 
rosity  unequalled  in  the  an  nais  of  journalism,  bas  been  trying 
to  develop  the  advertising  department  of  the  British  Médical 
Journal,  With  this  view  it  points  out  to  tbe  public  that  the 
Journal,  besides  its  gênerai  sale,  bas  a  list  of  snbscribers  among 
the  leading  members  of  the  profession,  numbering  three  tlioU' 
»aiid  three  hundred  and  si»,  and  that  the  revenue  from  its 
advertisements  is  so  large  that  "  from  this  source  nearly  the 
whole  of  the  working  fnnds  of  the  [British  Médical]  Associa- 
tion are  derived.*'  We  congratnlate  our  contemporary  on  the 
admirable  spirit  it  bas  displayed,  and  we  commend  its  conduct 
to  tbe  considération  of  jonrnalists  generally. 

We  understand  that  tbe  House  of  Bepresentatives  at 
Washington,  U.S.,  bave  appropriated  $100,000  in  aid  of  the 
Arctic  expédition.    It  is  said,  too,  in  référence  to  the  Frepcb 


478 


SOIBNTIPIC   OPINION. 


CJaiid  1,  1870. 


Arctic  expédition,  that  tho  monej  reqaired  bas  ai  lengtli  been 
raised,  and  it  is  boped  tbat  tbe  Borcal  will  sail  from  Havre  in 
a  few  days, 

At  tbe  meeting  of  tbe  Boyal  Botanic  Society,  beld  last 
Satorday,  Mr.  C.  B.  Tarner,  vice-prceident,  in  tbe  cbair,  nine- 
teen  candidates  were  balloted  for  and  elected  fellows,  and  tbe 
names  of  several  additional  candidates  were  read.  Tbe  liât  of 
donations  since  tbe  last  meeting  includod  plants  of  diosma 
from  Portngal,  trained  in  a  manner  pecnliar  to  tbat  conntry. 

Tue  Frencb  correspondent  of  tbe  Brittsh  Journal  of  Pho^ 
tography  is  responsible  for  tbe  foUowing  story  : — In  tbe  private 
apartments  of  tbe  Emperor's  palace,  it  is  related  tbat  a  lady 
in  bigh  position — in  very  bigb  position,  in  fact — went  near  a 
mantelpiece,  wbere  sbe  felt  ail  of  a  sndden  a  sliglit  commotion  ; 
uhe  drew  bnck  natnrally,  and  again  approacbed — a  new  sbock, 
and  sbarp  prick.  Illusion  was  impossible  ;  bowever,  sbe  would 
try  tbe  experiment  again.  Tbe  commotion  was  increased  in 
energy,  and  tbe  prick  became  painfal.  Wbatever  was  tbe 
matter  P — and,  calling  several  persons  of  ber  suite,  sbe  said, 
"  Try,  then,"  to  one  of  tbem  to  wbom  sbe  related  tbe  strange 
adventure.  This  lady  allowed  a  sligbt  cry  of  astonisbment  to 
escape  ber  ;  for  sbe,  too,  bad  felt  tbe  sbock  and  tbe  pricking. 
Tbe  grand  lady  tben  begged  ber  bnsband  to  try.  He,  a  little 
incrednlous  but  smiling,  ventured  to  tbe  magie  mantelpiece. 
Wben  be  was  witbin  a  few  incbes  from  tbe  fî replace  a  fine  jet 
of  bluish  fire  was  seen  to  pass  from  tbe  marble  to  bis  clotbes. 
Wbat  was  tbe  mystery  P  Tbey  sent  off  to  tbe  Sorbonne  for 
one  of  tbe  professors — not  as  in  old  times  ;  tbey  would  bave 
culled  in  a  magician.  M.  Jamin,  one  of  tbe  finest  experimenters 
ever  seen  at  a  lecture-table,  posted  off  to  tbe  bewitcbed  palace. 
Tbe  mantelpiece  received  bim  witb  sbowers  of  cbaracteristic 
crackling  sparks.  *'  Ah  !  tbat  is  electricity;"  said  M.  Jamin, 
and  in  a  few  seconds  be  found  tbe  key  to  tbe  mystery.  Before 
tbe  mantelpiece  was  a  magnificent  bear's  skin;  every  time 
wben  any  one  walked  upon  it  tbe  friction  generated  electricity, 
wbicb  manifested  itself  in  its  usual  forms  of  sparks  and  sbocks. 
M.  Jamin  rubbed  tbe  bearskin,  and  tbe  sparks  multiplied. 

Tue  gold  and  bronze  medals  granted  by  tbe  Council  of  tbe 
Royal  Geograpbical  Society  to  successful  competitors  in  an 
examination  confined  to  tbe  cbief  public  scbools  of  tbe  United 
Kingdom,  bave  tbis  year  been  awarded  as  follows  : — Physical 
Geograpby  :  Gold  medal  to  G.  G.  Butler,  of  Liverpool  Collège  ; 
bronze  medal  to  M.  Stewart,  of  Bossall  School.  Honourably 
mentioned  :  W.  Hind,  Gheltenbam  Collège  ;  G.  Hugbes,  Liver- 
pool Institute  ;  F.  J.  Beckley,  King's  Scbool,  Sberborne  ;  P.W. 
Hnnt,  XJniversity  Collège  Scbool  ;  R.  F.  W.  Sbawe,  Cbeltenbam 
Collège  ;  E.  C.  Thomas,  Mancbester  Grammar  School.  Poli- 
tical  Geograpby  :  Gold  medal  to  G.  W.  Gent,  of  Bossall  Scbool  ; 
bronze  medal  to  J.  H.  CoUins,  of  Liverpool  Collège.  Honour- 
ably mentioned  :  Edward  Crabb,  Manchester  Grammar  Scbool; 
W.  Grundy,  Bossall  Scbool  ;  G.  Hogbeu,  Univorsîty  Scbool, 
Nottingbam  ;  J.  D.  Mnrray,  Clifton  Collège  ;  and  H.  B.  Dlxon, 
Westminster  Scbool.  Tbe  medals  were  presented  to  tbe  suc- 
cessful candidates  by  tbe  Président,  at  tbe  anniversary  meeting 
on  tbe  23rd  ult.     Tbe  prizes  will  be  continued  in  187L 

The  Gardenei'8*  Chrontcle  states  tbat,  in  a  récent  communi- 
cation to  tbe  Swiss  Alpine  Club,  M.  Alphonse  de  Candolle 
suggests  tbe  desirability  of  searcbing  for  tbe  remains  of  tbat 
végétation  wbicb  existed  on  tbe  Alps  préviens  to  tbe  formation 
of  tbe  glaciers.  Tbe  Alps,  be  points  ont,  assumed  their  présent 
contour  and  actual  beight  at  tbe  end  of  tbe  Pliocène  epocb. 
Tbe  great  development  of  glaciers  and  snow  took  place  in  tbe 
subséquent  geologioal  epocb.  As  snow  and  ice  are  conservative 
agents,  so  be  tbinks  it  possible  tbat  remains  of  crustacea, 
diatoms,  seeds,  &c,,  may  exist  buried  in  tbe  ice  at  great  deptbs. 
Professor  Oswald  Heer,  bowever,  tbinks  tbe  project  a  useless 
one. 

It  is  reported  tbat  in  Guayaquil,  between  Point  Pasado  and 
Point  Yenado,  a  pecnliar  voloanio  movement  bas  taken  place. 


In  a  space  of  two  leagues  tbe  surface  of  tbe  eartb  undnlated 
slowly,  and  great  cbasms  and  deep  circular  excavations  were 
opened.  A  new  lagoon  was  formed,  and  between  tbe  shore  and 
tbe  sea  tbere  appeared  a  large-sized  hill.  During  ail  tbisfearfnl 
commotion,  the  hills  aloug  tbe  coast  were  observed  to  be  in  a 
state  of  nnrest,  and  large  land-slides  took  place,  carrying  witb 
tbem  rocks  and  trees.  For  four  days  tbis  agitation  continaed, 
the  undulation  being  from  west  to  east. 

The  Trustées  of  tbe  American  Muséum  of  Natural  History, 
to  wbicb  we  alluded  in  our  last,  bave  publisbed  an  interesting 
Beport,  wbicb  tbey  close  witb  an  appefd  to  tbe  public  for  far- 
tber  assistance  ;  tbey  say  tbat  tbe  présent  subscription  list  of 
$52,000  sbonld  be  increased  to  at  least  $100,000.  We  also 
notice,  in  connection  witb  tbis,  tbat  tbe  Législature  of  tbe  State 
of  New  York  bave  cbanged  tbe  name  of  tbe  State  cabinet  at 
Albany,  and  bave  put  it  under  tbe  direction  of  Professor  James 
Hall.  Tbe  Albany  geological  spécimens  are  typical  ones,  and 
are  of  tbe  ntmost  importance  to  tbe  scientific  men  of  ibe 
wbole  conntry,  as  tbey  afford  tbe  key  to  tbe  geological  nomen- 
clature ofthe  United  States.  Tbere  is,  tberefore,  great  wîsdom 
in  carefully  preserving  tbem  and  intnuting  tbem  to  tbe  geolo- 
gist  wbo  bas  given  names  to  tbe  groupe  of  rocks  in  tbe  State, 
and  bas  done  more  tban  any  otber  to  illustrate  and  explain 
tbe  relative  position  of  American  formations.  The  Législature 
also  autborized  the  présentation  of  duplicates  to  tbe  American 
Muséum  of  Natural  History  in  New  York. 

An  important  discovery  is  said,  by  tbe  North  Germon  Cor* 
respondent  (quoted  in  PMic  Opinion),  to  bave  been  made  at 
Jérusalem.  It  is  an  old  stone  bearing  tbe  figure  of  a  god 
sitting  on  a  throne,  witb  priests  on  both  sides,  and  a  Hnnya- 
ritish  inscription  two  lines  in  length — which  bad  been  brougbt 
from  Yeman,  and  was  offered  for  sale.  Dr.  Oscar  Meyer,  the 
Chancelier  of  tbe  North  German  Confederate  Consnlate,  snc- 
ceeded  in  obtaining  an  impression,  which  is  at  présent  in  the 
hands  of  the  Confederate  Consul,  Dr.  Blan,  wbo  is  residîng  for 
a  time  at  Berlin.  Tbe  inscription  is  said  to  oontain  the  name 
of  "  Athtar  "  (Astarte). 

A  FEW  weeks  ago  the  Woroester  Archœological  Club  were 
astonisbed  at  an  announcement  made  to  tbem  by  Mr.  Lines, 
one  of  the  members,  of  an  extraordinary  discovery  of  traces 
of  ancient  habitations,  on  an  extensive  scale,  on  tbe  slopes  of 
tbe  Herefordsbire  Beacon,  and  also  in  connection  with  the 
smaller  camps  on  Midsummer  Hill  and  Hollybash  Hill.  An 
exploratory  visit  bas  accordingly  been  made  to  the  new  field  of 
researcb  ;  and  Mr.  Lines  read  an  elaborate  descriptive  and 
theoretioal  paper  on  the  subject  at  Midsummer  Hill,  where  he 
pointed  ont  tbe  pecnliar  character  of  tbe  ancient  camp  on  tihat 
hill,  its  convoluted  entrance,  and  the  boneycombed  dépressions 
of  tbe  wbole  crest,  tbe  sides  being  worked  into  terraces,  and 
concentric  rings  or  bnt  circles  being  visible  on  the  east  side, 
overlooking  Hollybusb  Hill.  Mr.  Lines,  says  the  BuUder, 
pointed  out  an  altar  in  pecnliar  relationship  to  certain  triangu- 
lar  tanks,  which  reminded  bim  of  Hindu  religions  observances, 
and  tbe  water  triangle  of  ancient  symbolism.  An  artificial 
cave  in  connection  witb  tbe  remains  was  also  visited,  and  wbat 
be  regarded  as  a  tumulus  or  cemetery,  nrgingits  excavation, 
with  permission  of  tbe  lord  of  tbe  manor,  Earl  Somers,  wbo, 
he  thonght,  would  feel  as  deeply  interested  in  thèse  remains  as 
any  member  of  tbe  club  could  be. 

We  understand  tbat  tbere  is  a  vacancy  in  ber  Majesty's 
Office  of  Works  for  an  assistant  surveyor.  Tbe  salary  is  £500 
per  annum,  increasing  to  £700.  Tbe  First  Commissioner,  we 
learn,  bas  determined  to  receive  applications  from  dnly  qualified 
persons,  and  to  deal  witb  tbem  on  their  merits,  without  roferenee 
to  patronage. 

In  bis  récent  report  on  tbe  Botanic  Garden,  Jamaica,  Mr. 
Bobert  Thomson  says,  in  référence  to  the  coffee  and  cinchona 
plantations  : — "  As  the  plantations  (of  coffee)  were  gradnally 
extended,  and  tbe  primsBval  forests  disappeared  to  make  waj 
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for  more  profitable  Tegetation,  the  rain-prodnciog  agents  were 
removed,  and  a  comparatively  dry  hilly  climate  obtained  for 
the  new  prodaot.  Coffee  may  thus  be  said  to  bave  created  ite 
own  climate,  and  it  is  not  presumptaons  to  predict  for  tbe 
cincbona  a  somewbat  similar  history,  aboandiog,  no  donbt  in 
cpiâodes  of  disappointment,  diâicnlty,  and  labonr,  bat  recording 
eventually  a  great  and  gratifying  saccess." 

W£  are  informed,  and  we  trnst  that  onr  information  is  wcll- 
founded,  tbat  on  tbe  nezt  trip  wbicb  tbe  Porcnjnne  is  to  take, 
Siemens's  electric  tbermometer  will  be  employed.  By  tbis  means 
we  sball  bave  a  certain  record  of  tbe  température  at  différent 
deptbs.  It  will  be  remembered  tbat,  in  a  leading  article  wbicb 
we  pnblished  nearly  a  year  ago  on  tbis  snbject,  we  snggcsted, 
among  otber  metbods  of  inquiry,  some  experiments  for  tbe 
détermination  of  tbe  actinie  powcr  at  varions  deptbs.  It  is 
satisfactory  to  learn,  tberefore,  tbat  tbis  idea  is  to  ber  carricd 
ont,  and  tbat  already  an  apparatas  is  being  constrnctcd  for 
the  pnrpose. 

WiTH  tbe  view  of  arresting  tbe  decay  of  tbe  stone-work  in 
the  clock  tower  in  tbe  Honses  of  Farliament,  tbe  Board  of 
Works  bave  given  orders  for  its  being  coated  witb  Szerelmey's 
preservative  composition,  wbicb  was  applied  to  anotber  part  of 
tbe  building  twelve  years  ago. 

From  tbe  report  of  Dr.  Scbombnrgk,  tbe  Director  of  tbe 
Adelaide  Botanic  Garden,  it  is  évident,  says  tbe  Gardener^s 
Chrotiicle,  tbat  good  work  is  being  done  in  South  Anstralia 
in  tbe  way  of  introducing  serviceable  plants,  àc.  Tbe 
Sultana  vine  bas  been  introdnced,  and  sncceeds  well,  but, 
like  tbe  Zante  currant  grape,  will  not  fruit  if  sbort-spur  pruned. 
The  System  of  long-rod  pmning,  says  Dr.  Scbombnrgk,  must, 
therefore,  be  adopted,  and  at  least  eigbt  to  ten  eyes  sbould  be 
Icfb  on  every  rod.  **  Tbe  Guinea  grass,  Panic^im  glganteum,  also 
promises  well  ;  and  if  it  only  grows  balf  as  luxuriantly  in 
South  Anstralia  as  in  South  America,  there  would,  during  the 
summer  montbs,  be  an  end  to  ail  difficulties  about  green  food 
for  cattle."  Gynodon  Dactyîon  is  spoken  of  as  the  only  grass 
tbat  will  stand  tbe  scorching  beat  and  drought  of  the  summer 
on  lawns. 

Tue  Gommittce  for  arranging  tbe  meeting  of  tbe  Britisb 
Médical  Association  at  Plymoutb  in  1871,  bave  decided  to 
nominate  Mr.  John  Whipple,  F.B.G.S.,  as  the  président  for 
that  occasion. 

Mb.  Pboctob's  Star  Map,  No.  5,  is  just  issued,  and  is  a  most 
porfect  thing  of  its  kind.  It  is  a  fac-simile  of  the  photographe 
exhibited  by  Mr.  Proctor  at  tbe  Boyal  Institution,  and  it — 
assuming  its  fidelity  to  fact,  wbicb  we  cannot  donbt  for  a 
moment — demonstrates  favourably  tbe  autbor's  views  on  Star- 
drifl. 

AccoRDiNO  to  tbe  Builder,  tbe  Report  of  tbe  Council  of  tbe 
Arciiitectural  Muséum,  about  to  be  issued,  statcs  that  tho 
Council  are  now  negotiatiug  with  the  Boyal  Academy  for  an 
exchange  of  Classic  for  Gothic  work;  and  witb  tho  South 
Kensîngton  Muséum  for  the  loan  of  nearly  500  casts  from 
Amiens  and  otber  places  on  tbe  Continent  and  in  tbis  country, 
in  return  for  casts  from  the  Bartle-Frere  Indian  sculptures 
bclonging  to  the  Council;  that  the  formation  of  a  library  of  référ- 
ence for  students  and  art-workmen  bas  been  determined  upon, 
tbe  sum  of  £10  towards  the  necessary  fittings;  and,  some  valu- 
able  Works  having  been  already  promieed  by  Mr.  Henry 
Vaughan,  it  is  hoped  that  other  donations  in  books,  or  in 
moncy  for  tbcir  purchaso  will  fullow. 

Si  a  Tu  CM  AS  Watson  is  fast  rocovering,  and  will  soon  again 
résume  the  préparation  of  tbe  new  édition  of  bis  great  treatise 
on  Medicine. 

iNiasLLiGENCE  bas  been  reccived  of  the  floating  dock  Ber- 
muda having  been  safely  floated  into  tho  camber  or  basin  of 
the  royal  naval  dockyard,   at  Ireland  Island.     Préparations 


were  being   made  for  docking  in  it  ber  Majesty's  sbip  tho 
Racoon, 

The  Lancet  of  Saturday  proposes  that  the  Serpentine  sball 
be  converted  into  an  artificîal  sea.  There  is  to  be  a  bnge  ré- 
servoir on  the  Downs.  Water  is  to  be  steam-pumped  from 
Brigbton  to  tbe  latter,  and  then  allowed  by  its  own  pressure  to 
find  its  way  into  Hyde  Park.  We  bave  no  faitb  in  the  exteu- 
I  sive  benefits  of  sait- water  baths,  and  we  cannot  but  tbink  that 
Mr.  Tidman  must  bave  sometbing  to  do  with  tbe  iMncefs 
notion.  Dominie  Sampson  would  bave  styled  tbe  idea  Pro- 
digious  !     But  everything  is  colossal  in  thèse  days. 

We  bave  received  a  number  of  a  periodical  called  the  Garloiv 

Collège  Magazine,  a  journal  wbicb,  among  other  tbings,  pro- 

'  poses  to  keep  its  readers  au  fait  of  scientific  progress.     It  bas 

an  article  on  modem  gcology,  wbicb  is  anonymous,  but  wbicb 

I  is  conched  in  sucb  charmingly  modest  language  that  we  cannot 

'  belp  quoting  one  of  the   anthor's  opinions.      Apropos  of  Sir 

I  Charles  LyelFs  support  of  tbe  Darwîuian  tbeory,  the  distin- 

guished  geologist  of  tbe  Garloto  Gollege  Magazine  thus  expresses 

I  himself  : — "  Tbis  coming  in  of  new  forme  and  extinction  of 

others.  Sir  Charles  Lyell,  we  regret  to  say,  accounts  for  on  tho 

Darwinian  bypothesis,  and  even  accepte  the  tbeory  in  its  ex- 

tremest  form,  as  accounting  for  tbe  origin  and  development  of 

the  bnman  race.     He  is  in  tbis,  and  in  many  otber  respects, 

especially  in  tbe  later  éditions  of  bis  works,.  a  very  nnsafo 

guide  ;  and  bis  great  popnlarity  as  a  writer,  and  tbe  nnpre- 

cedented  sale  of  bis  works  on  geology,  are  among  tbe  many 

sîgns  of  tbe  spirit  of  tbis  unhappy  âge  "M  !     We  commend  tho 

above  expression  of  opinion  to  tbe  careful  notice  of  tbose  wbo 

are  trying  to  oppose  tho  secular  System  in  Ireland,  and  esta- 

I  blisb  in  its    place    tbe    glorious    benefits  of  denominational 

éducation  ! 

DuBiNG  the  session  just  concluded,  there  bave  been  added  to 
the  register  of  tbe  Institution  of  Civil  Engineers  42  members 
and  114  associâtes,  wbile  tbe  Council  bave  admitted  56  students. 
!  The  numbers  of  tbe  several  classes  now  on  tbe  books  are  16 
bonorary  members,  703  members,  1,002  associâtes,  and  178 
students,  or  a  total  of  1,899  of  ail  classes,  as  against  1,758  at 
the  same  date  last  year,  or  an  increase  in  tbe  interval  of 
npwards  of  8  per  cent. 

The  bnge  Greenland  shark  {Laemargus  horealis),  wbicb  a 
few  weeks  ago  was  taken  off  tbe  Bell  Bock,  and  exbibited  for 
two  or  three  days  in  Edinbnrgb,  bas  now  been  stuffed  and 
placed  in  the  collection  of  Britisb  fisbes  in  the  Muséum.  This 
monster,  measnring  about  15  ft.,  is  one  of  tbe  largest,  if  not 
the  very  largest,  wbose  capture  is  on  record,  and  will  donbtless 
be  an  object  of  considérable  attraction  for  some  timo. 

The  new  buildings  for  the  Natnral  Philosopby  department 
of  tho  Science  Schools  at  Oxford  are  nearly  complète,  and 
Professor  Clifbon  is  gradually  temoving  bis  apparatus  to  tho 
rooms  prepared  for  them. 

'  Tue  installation  of  tbe  new  Chancelier  of  tbe  Univcrsity  of 
Oxford  (the  Marquis  of  Salidbury)  will,  we  understand,  take 
place  on  tbe  Tuesday  before  the  Commémoration,  viz.,  June  21. 
A  great  number  of  visitors  bave  already  arrived  at  Oxford, 
wbicb,  witb  the  Grand  Commémoration  in  June,  and  the  Royal 
Agricultural  Society*s  Meeting  in  Jnly,  will  be  unnsnally  gay 
and  busy. 

Tue  statue  of  Columbns,  presented  by  tbe  Empress  Eugénie, 
bad  arrived  out  at  Aspinwall. 

In  the  Houso  of  Gommons  on  Monday  night,  Mr.  Liddcll 
asked  whether  there  was  any  objection  to  lay  upon  tho  table, 
'  in  a  compendious  form,  tbe  résulte  of  a  séries  of  expérimental 
I  trials  made  during  the  last  twelve  months  on  board  ber 
I  Majest^*s  steamers  Urgent  and  Lucifer,  at  Portsmontb,  with 
,  Welsb  and  nortb  country  coal,  and  the  best  form  of  furnace  to 
be  nsed  for  the  consumption  of  smoke.    Mr.  Baxter,  in  reply. 
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said  ihere  conld  be  no  objection  to  lay  npon  the  table  a  Btate- 
ment  of  tbe  resalt  of  thèse  experiments,  which  were  of  a  verj 
intereating  character,  and  were  entirelj  confirmatory  of  the 
policy  whicb  had  been  recommended. 

At  the  meeting  of  the  French  Législative  bodj  on  the  30th 
nlt.,  M.  Jales  Ferry  drew  the  attention  of  the  Gk>yernment  to 
the  alarming  progress  of  Bmall-pox  in  Paris,  which  last  week 
carried  off  209  persons,  and  which  is  still  increasing.  He 
demanded  the  introduction  of  a  System  of  gratnitoas  vaccina- 
tion, the  remoral  of  the  small-pox  patients  from  the  hospitals 
in  Paris  to  the  conntry,  and  a  congress  of  médical  men  to  con- 
sider  the  means  of  arresting  the  épidémie. 

Mb.  Alec  McDowell,  of  Glifden,  West  Galway,  has  made 
a  good  find  in  the  so-called  Eozoon.  It  occors  in  bnnches,  not 
Tery  large,  bnt  showing  the  strnctare  as  well  as  the  best 
Canadian.  The  Connemara  serpentine  is  interstratifîed  with 
beds  of  limestone,  dolomyte  and  chrysotyle. 


ORIGINAL  COMMUNICATIONS. 


[Under   this   bead   we    propose  to    pnblish  Papers  commnnicated 
specially  to  the  pages  of  this  Jonxnal.] 


ON  THE  ANCIENT  IRON  TRADE  OF  IRELAND. 

BT  6.  H.  KINAHAN,  M.B.I.A.,  BTC. 

In  Three  Pakts.— Part  II. 


IJRTHEB  northward,  in  the  Co.  Galway,  there  were 
extensiye  works  at  Woodford  ;  thèse-  do  not  appear 
to  havc  been  specially  referred  to  by  any  of  the  old 
writers.  They  were  erected  by  the  Bnrkes  of 
Marble  Hill;  bat,  according  to  Datton,  they  were  last 
carried  on  by  a  Mr.  Crossdalo.'  Bog-iron  ore  was  raised 
in  that  neighbonrhood,  and  it  is  said  "  was  mixed  with  red- 
mine  and  ore,  that  was  brought  up  the  Shannon  from  below 
Limerick."  This  appears  to  hâve  been  one  of  the  last  furnaces 
pat  ont  in  Ireland  ;  for,  from  tradition,  the  fire  was  extingnished 
in  the  year  1750.  The  an  vil,  hammer,  and  one  of  the  bars  of 
the  famace  are  still  preserved,  and  on  the  latter  is  the  date 
1681.  This  date.  Sir  T.  J.  Barke,  Bart.,  the  présent  proprietor  of 
the  property,  believes  to  record  the  time  the  farnace  was  erected, 
while  the  date  giyen  aboyé  was  that  at  which  the  fire  was  pnt 
ont,  the  before-mentioned  farnace  at  Whitegate  having  been 
extingnished  forty  or  fifty  years  prior  to  it.^ 

To  the  west  of  this  county  there  are  also  traces  of  the  old  iron 
trade;  for  north-west  of  the  town  of  Galway,  andsoathward  of 
the  village  of  Oaghterard,  near  Killagnile,  are  the  rains  of  an 
old  iron  farnace.  Tradition  says  that  the  ore  was  raised  in 
the  hilly  country  farther  soath,  near  Spîddal,  bat  carried  hère 
to  be  smelted  on  acooant  of  the  woods  that  then  existed.  In 
favoar  of  this  tradition  it  may  be  mentioned  that,  in  the 
conntry  northward  of  Spiddal,  mach  bog-iron-ore  was  observed. 
On  the  north-eastem  end  of  Camus  or  Screeb  Bay,  which  is 
one  of  the  inlets  extending  ont  from  the  archipelago  on  the 
north  of  the  moath  of  Galway  Bay,  there  is  another  old  farnace, 
in  the  vicinity  of  which  a  qaantity  of  wood*charcoal  and  a  mass 
of  malléable  iron  were  observed.  This  locality  does  not  appear 
to  be  a  favourable  place  in  which  to  raise  iron  ore,  althongh 
undonbtedly  some  bog-iron  ore  does  exist  ;  perhaps  the  ore 
was  imported,  for  Boate  mentions  iron  works  that  were  erected 
on  the  sea-board  by  persons  who  had  "  no  mines  npon  or  near 
their  own  land,bat  had  the  ore  brought  unto  them  by  sea  out 
of  England,  the  which  they  fonnd  better  cheap  than  if  they 
had  caused  it  to  be  fetched  by  land  from  some  of  the  mines 


1  Staiittieal  and  AgricuUttrûl  Survey  ^f  Oalvag,    By  Mr.  Kéij  Datton. 
«  Ilim^irè  Qtoh  fhi,ttéft^  Irtland^  Ex.  sbeett,  ISI»  126. 


within  the  land."  This  castom  was  mnch  resorted  to  on  the 
coast  of  Munster,  especially  of  Kerry,  the  ancestors  of  the 
présent  Marquis  of  Lansdowne  having  erected  two  or  more  on 
their  extensive  estâtes  ;  and  A.  B.  Wynne,  F.G.S.,  records  : — 
''  At  Blackstone,  near  the  sonth  end  of  Garagh  Loagh,  are  the 
rnins  of  a  once  extensive  iron  foondry,  but  where  the  ore  came 
from  does  not  appear.' 

To  the  north-west  of  the  co.  Galway  there  seems  also  to  hâve 
been  iron  smelting  ;  for  at  Poulacoppeî,  near  Kylemore  {Angliee, 
the  great  wood),  qnantities  of  slag  hâve  been  fonnd.  Hère  the 
ore  may  hâve  been  smelted  in  bloomeries,  as  no  trace  of  an  old 
iron  famace  is  now  known  to  exist.  Farthermore,  no  "  old- 
men's-workings  "  for  iron  ore  can  be  observed  ;  however,  in  tho 
extensive  bogs  and  flats  to  the  north-eastward,  there  is  known 
to  be  deposits  of  the  earthy  limonite. 

In  tho  co.  Mayo,  on  the  north  of  Lough  Mark,  the  Gildea's 
of  Port  Royal  carried  on  a  large  iron  trado;  the  remains 
of  a  furnace  and  of  rolling-mills  for  refining  the  sow- 
iron  înto  bar-iron  still  exist,  and  in  the  latter,  nntil 
very  lately,  was  the  anvil  ;  however,  a  few  years  ago,  when  the 
property  was  passing  out  of  the  hands  of  that  family,  it  was 
taken  away.  In  the  flats  and  bogs  adjoining  the  Aille  river 
are  the  old  pits  and  open  cast,  out  of  which  the  bog-iron-ore  was 
raised  ;  this  ore,  however,  seems  to  hâve  been  mixed  with  red- 
mine,  but  where  the  latter  was  procured  is  uncertain. 

Besides  the  mines  of  clay-iron-stone  mentioned  by  Boate» 
there  were  also  workings  in  the  west  of  the  county  of  Limerickt 
adjacent  to  the  River  Shannon  ;  and  there  is  said  to  hâve  been 
a  furnace  and  mills  in  the  vicinity  of  Loghill,  while  in  tbe 
neighbonrhood  of  Glin  ruins  of  works  exist.  Smith  says  of  the 
trade  in  the  county  Oork,  *'  In  ail  thèse  works  they  nse  a 
sixth  part  of  the  Eoglish  red  mine  to  the  native  ore,  in  order 
to  render  it  more  ductile.  Our  ores  are  generally  very  rich, 
and  make  exceeding  good  iron.  Aboat  the  year  1632,  the 
Earl  of  Cork  had  in  his  several  forges,  or  bloomeries,  in  this 
county,  1,000  tons  of  bar-iron,  besides  200  tons  drawn  out  and 
faggotted  into  rods,  at  a  fitting  mill  erected  by  his  lordship, 
and  about  20,000  tons  of  sow-iron.  Bar-iron  was  then  sold 
for  £18  a  ton.''  At  the  time  Smith  wrote  (1750)  the  trade  was 
on  the  décline,  as  the  woods  were  nearly  ail  eut  down,  and  he 
snggested  that  oharred  peat  should  be  used  as  a  substitute  for 
the  wood  charcoal. 

Of  Sir  Charles  Coot's^  works,  near  Montrath  (Lacka),  Boate 
has  lefb  an  elaborate  description.  He  says  they  paid  better 
than  any  other  that  was  worked  in  his  time,  on  acoount  of  the 
facilities  there  were  for  the  shipment  of  the  manufactared  iron  ; 
however,  Boate  seems  to  hâve  known  very  little  about  the 
Works  belonging  to  the  Earl  of  Cork,  as  he  barely  mentiona 
them.  Coot  paid  five  shillings  and  six  pence  per  ton  for  the 
rock-mine,  delivered  at  the  furnace  head,  and  seven  shillings  a 
ton  for  the  white  mine  ;  the  first  was  bronght  from  the  pre* 
vionsly  mentioned  Desart  mine,  east  of  Maryborough  ;  and  the 
latter  from  Cullenagh  hill,  which  lies  to  the  S.E.  of  the  same 
town.  Thèse  ores  were  mixed  in  the  proportion  of  one  to  two, 
"which  yielded  one-third  part  of  iron  ;  that  is  to  say,  of  two 
tons  of  white-mine  and  one  of  rock-mine,  being  mingled  to- 
gether,  they  had  one  ton  of  good  iron,  such  as  is  called  mer- 
chant's-iron,  being  not  of  the  first  but  second  meltîng,  and 
hammered  out  into  bars,  and  conseqnently  fit  for  ail  kmds  of 
use.''  This  manufactured  ore  was  sent  by  boat  down  the  river 
Nore  to  Ross  and  Waterford,  for  shipment  to  London  ;  when 
the  market  price  ranged  from  £16  to  £17. 10s.  a  ton,  the  fall 
cost  to  Sir  Charles,  including  ail  charges,  even  custom,  never 
exceeding  £11.  "  A  tun  of  merchant's-iron  is  nsually  had  ont 
of  a  tun  and  a  half  of  sow-iron,  but  if  that  be  of  the  best  sort, 
and  cast  of  the  best  oar,  two  hundred  pounds  less  of  it  wxll 
yield  the  aforesaid  qnantity  of  a  tun  of  merohant's-iion." 
Dr.  Boate  also  gives  a  full  description  of  the  process  of  smelting 
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and  the  refiniDg  of  the  sov-îron,  whicb,  in  principle,  is  nearly 
similar  to  tbat  in  use  at  the  présent  daj.  Tbis  author  also 
records  the  existence  of  foundries  "  where  the  iron  was  cast  into 
ordnance,  pots,  small  roand  furnaces,  and  other  things  ;"  and 
he  mentions  that  Mr.  Christopher  Wandsworth,  M  aster  of  the 
BoUs  in  Ireland,  **  had  one  upon  his  lands  by  Idongh,  in  the 
connty  of  Carlow  "  (near  the  town  of  Castlecomcr). 

When  the  wood  was  cnt  down,  the  Irish  iron  trade  snc- 
cumbed.  In  England,  '*  the  energy  and  genins  of  one  m  an,"  to 
qnote  Sir  B.  Kane,  "  rescned  her  from  becoming  a  mère  dé- 
pendent for  iron  on  the  north  of  Europe,  by  inventîng  the 
process  of  redncing  iron  by  means  of  coke.  In  Ireland,  there 
was  no  man  like  Dndley.  The  iron  manufacture  in  England 
asBumed  a  new  and  enlarged  existence.  The  iron  manufacture 
of  Ireland  rapidly  declined;  and,  finally,  a  century  ago,  in 
Kerry,  the  last  charcoal  furnace  was  extinguished,  when  they 
had  bumed  ont  the  last  remaining  wood." 


DB.  TYNDALL  AND  THE  GEBM  THEOBY. 

HEN  Professer  Tyndall  disturbed  the  mind  of  the 
gênerai  public  l^  his  sensational  endeavour  to  yen- 
tilate,  in  a  popuîar  fashion,  a  question  that  is  still 
amongst  the  most  uncertain  of  those  by  which  m  en 
of  science  are  perplexed,  he  must,  one  would  conceiye,  harc 
had  some  definite  object  in  view.  It  is  not  too  much  to  say 
that  he  bas  accomplished  nothing  but  the  génération  of  dis- 
trust in  his  own  sagacity.  We  wish,  however,  to  take  adyan- 
tage  of  the  opportunity  in  order  to  say  a  few  words  on  the 
présent  position  of  the  debate,  and  to  point  ont  the  inconclu- 
sive  character  of  the  évidence  that  bas  been  adduced  on  either 
side.  The  case  is  one  in  which  the  imaginations  of  experi- 
menters  bave  outstripped  their  facts,  and  in  which  vast  super- 
structures baye  been  raised  upon  foundations  wholly  inadéquate 
to  Bustain  them. 

We  know,  in  a  broad  and  gênerai  way,  first,  that  there  is 
some  relation  between  the  présence  of  atmospheric  air  and  the 
occurrence  of  putréfaction  ;  and,  secondly,  that  the  occurrence 
of  putréfaction  is  attended  by  the  deyelopment  of  yarious  low 
forma  of  Hfe.  Mycologists  baye  for  many  years  been  familiar 
with  the  abundant  difiPnsion  of  the  sporules  or  germs  of  the 
lowest  fungi  in  the  atmosphère  ;  and  from  this  knowledge  it 
seemed  but  a  step  to  the  inference  that  the  atmosphère  might 
possibly  not  be  itself  the  cause  of  putrefactiye  changes,  but  the 
mère  carrier  of  the  cause  ;  and  that  the  air  itself,  quoad  oxy- 
gen  and  nitrogen,  was  powerless  to  initiate  organic  change. 
On  the  other  hand,  it  was  found  that  life  came  into  existence 
nnder  circnmstances  that  rendered  the  présence  of  an  antécé- 
dent germ  improbable  ;  and  it  was  snggested,  indeed,  that  it 
might  begin  anew,  nnder  favonrable  circnmstances,  and  from 
certain  aggregations  of  inorganîc  molecular  matter.  Now  thèse 
two  yiews,  the  doctrine  of  the  dérivation  of  the  inferior  forms 
of  life  firom  germs,  and  the  doctrine  of  spontaneous  génération, 
bave  yery  often  been  discussed  as  if  they  were  antagonistîc  and 
incompatible.  In  reality  they  are  neither.  Assuming,  as  a 
matter  of  argumenti  that  spontaneous  génération  is  a  thing  of 
daily  occurrence,  it  must  still  be  admitted  that  the  organisma 
thuB  generated  may  reproduce,  and  may  become  parents  of 
their  kind  ;  and,  in  howeyer  many  instances  we  may  trace  life 
to  the  présence  of  germs,  or  may  see  reason  to  believe  that  its 
absence  is  due  to  their  destruction  or  exclusion,  we  are  no 
nearer  the  proof  that  germs  are  essential  antécédents  to  its  de- 
yelopment. It  is  fnlly  open  to  one  philosopher  to  demonstrate 
the  existence  of  germs,  and  to  trace  their  deyelopment  into 
organisme  of  any  degree  of  complexity.  It  is  as  fully  open  to 
another  to  show  that  organisms  may  corne  into  being  when  ail 
germs  are  excluded.  But  neither  kind  of  évidence  will  destroy 
the  other  ;  and,  indeed,  there  seems  to  be  very  high  probability 
that  both  theee  viewa  will  at  no  distant  time  be  eatablished. 


If  either  were  true  exclusively,  the  évidence  of  its  truth  would 
not  be  difficult  to  obtain,  and  tho  conditions  under  which  life 
might  be  looked  for  would  soon  be  determined  with  absolute 
certainty.     But,  as  a  matter  of  fact,  we  now  find  the  widest 
discrepancy  between  the  résulta  obtained  by  différent  experi- 
menters.     In  some  instances  the  most  rude  précautions  suffice 
to  prevent  décomposition  ;  in  others,  the  most  rigorous  care  to 
exclnde  germa  is  foUowed  by  the  plentifnl  appearance  of  life. 
Every  surgeon  bas  met  with  cases  in  which  an  amputation 
wound  bas  healed  by  the  first  intention,  or  in  which  a  oom- 
pound  fracture,  almost  aocidentally  protected  by  a  blood-cmat, 
has  never  yielded  a  single  drop  of  pus.     On  the  other  hand, 
we  arc  told  by  Professer  Lister  and  his  foUowers  that  the 
most  minute  and  anxious  care  is  needed  in  order  to  secure 
such  a  resuit;    and  we  are  told  by  those  wbo  are  not  his 
followera  that,  in  their  banda,  even  thia  minute  and  anxioua 
care  haa  been  unavailing.     The  differencea  familiar  to  ua  aa 
anrgeons  in  the  wards  are  repeated  among  philosophers  in  tho 
laboratory.    M.  Pasteur  tells  us,  and  others  bave  confirmed  his 
statement,  that  a  plug  of  cotton-wool  will  préserve  a  flask  of 
boiled  milk  for  an  indefinite  time.   Dr.  Baatian  informa  na  that 
abundant  life  will  be  developed  in  aaline  aolutiona  from  which 
ail  air  haa  been  removed,  and  in  which  ail  germa  bave  been 
killed  by  beat.     Hia  expérimenta  bave  y  et  to  be  repeated  by 
othera  ;  and,  until  they  havo  undergone  thia  test,  they  are  open 
to  the  obvious  objection  that  they  may  bave  been  in  some  way 
erroneously  conduoted.     But  this  scarcely  affecta  thé  point  we 
wish  to  make — which  ia,  that  the  beat  expérimenta  terminating 
in  either  resalt  do  not  exclnde  the  posaibility  of  the  other;  and 
that  an  experiment,  however  much  it  may  oonfirm,  ia  wholly 
unable  to  destroy.     Begarded  from  one  point  of  view,   the 
question  at  issue  is  insoluble  ;   becanse  the  proof  of  a  négative 
is  impossible.     In  the  meanwhile,  in  ail  the  practical  affairs  of 
life,  we  must  be  content  to  stop  short  of  démonstration,  and  to 
act  upon  high  probability.  It  ia  certain  that  the  air  around  ua, 
eapecially  the  air  of  populoua  placée,  containa  much  floating 
matter  of  a  noxioua  character,  many  floating  germa  of  common 
fungi,  possibly  many  germs  productive  of  spécial  forms  of 
disease.     It  is  certain  that  the  mechanical  exclusion  of  auch 
imporities,  or  their  destruction  by  chemical  agents,  will  often 
be  highly  advantageoua.     It  ia  alao  certain  that  we  cannot 
exclude  in  that  way  ail  the  noxioua  agenta  that  produce  ani- 
malcnlar  life,  or  zymotio  diaeaae  ;   and  we  ahall,  in  the  présent 
atate  of  knowledge,  only  waate  time  and  loae  labour  if  we  aim 
at  the  unattainable  by  an  accumulation  of  minute  precautiona. 
The  philoaopher  who  tells  the  public  that  it  ia  the  duty  of 
practical  men  to  do  thia  or  that,  at  which  practical  men  will 
only  smile,  ia  an  ignia  fatnua  rather  than  a  guide.    Dr.  Bndd'a 
auggeation  to  oil  Ûie  akin  of  a  acarlet  fever  case  ia  an  illaatra- 
tion  of  Bcience  brought  to  the  aid  of  aagaoity.    Profeaaor  Tyn- 
dall'a  recommendation  to  a  anrgeon  to  open  an  abaoeaa  with  a 
bot  knife,  ia  an  illuatration  of  an  hypotheaia  carried  to  an 
abaurdity.    It  reminda  one  of  Gaptain  Marryatt'a  hero,  encou- 
raging  the  organ  of  benevolence  by  a  cnpping-glaaa. — Lancet, 


Blectro-Magnetic  MacMîiea.— The  invention  of  Mr.  T.  Slater, 
of  Euston-road,  whioh  is  apoken  very  highly  of  by  those  aoqnainted 
with  it,  oonsiats,  firat,  in  the  oonstmotion  and  arrangement  of 
electro-magnetio  machinea,  and  in  traaamitting  of  the  force  obtained 
throngh  thèse  improved  batteries  and  magneta,  and  rendering  snoh 
force  available  for  nsaf al  pnrpoaes,  either  throagh  a  redprooating  or 
rotative  movement.  The  inventor  conatHicta  thia  magnat  of  the  horae- 
ahoe  form,  drcnlar  in  aeotion,  but  awelled  ont  at  the  polea  of  the 
magnat  at  the  end  of  eaoh  limb,  ao  aa  to  give  a  greater  aiôface  for  the 
armature  to  work  on,  and  otherwiae  for  the  inereaaing  of  the  anrfaoe 
of  the  armature  and  power  of  the  magnat.  The  magnat  ia  either  raade 
of  aolid  wronght-iron  and  cixonlar  in  aeotion,  or  bnilt  of  aeotiona  of 
flat  aoft  wronght-iron,  plated,  bnt  also  awelled  ont  at  tha  polea  of  the 
magnat.  The  inventor  naea  in  his  machine  either  one  magnat  or  more 
than  one,  increaaing  the  anrfaoe  ao  aa  to  obtain  a  greater  attractive 
force  for  the  armatue  to  be  attraetad  against  by  the  "  moment  of 
force  '*  altemately* 
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ADDITIONS  TO  THE  MENAGERIE  OP  THE  ZOOLOGICAL  GABDENS,  BEGBNT'S  PAEK. 

Fi-om  May  15th  to  2lst,  1870. 


Kame. 


2  Tigora  (FoUs  tigria)  

1  HimaUbyan  Bear  (UrsQs  Tibetanus)   S   

1  Wbite-bellied  Kangoroo  (Macropaa)  (f)  S  

1  Hybrid  Wolf  (?)  .$    

1  Himalayan  Bear  (Urana  Tibetanoa)  S    

1  Hoia-bird  (Heteralocba  Gouldi)* 

1  Hyacinthino  Macaw  (Ara  fayacinthina)  

7  Baddy  Sholdrakea  (Tadoma  mtila)    

4  TarquoUine    Farrakeets    (Eaphema    palchcUa) 

39&1^ 

1  Black-faccd  Spider  Monkcy  (AtelcR  ater)  $  

2  Auatralian  Sacred  Ibiaea  (Ibia  atrictipennia) 

1  Ocelot  (Fclia  pardalia)  $  

2  Groy-headed  Parrakceta  ( Agaporuis  cana) 

2  Grcen-wingcd  Dovoa  (Chalcophapa  indica) 

1  Bladdcr-noRod  Seal  (Cyatophora  criaiata)  S 

1  Toatora  Lizard  (Sphenodon  pnnctatnin) 

8  Egyptian  Goeao  (Chcnalopex  ^gyptiaoa)  


Countrj. 


Nortli  India 

Auatralia 

North  Amerioa 

North  India 

New  Zoaland    

Brazil    

New  Sonth  Wales  . 

Isthmna  of  Panama 

Auatralia  

Mexioo 

Madagaacar 

India 

Hudson*a  Bay 

New  Zealand    


(f  Maie. 


$  Female. 


IS  ANY  KNOWLEDGE  USELESS  ? 

In  Two  Pabts. — Pakt  I. 

HERE  is  00  name  of  greater  power  ai  the  présent 
than  that  of  Science  ;  and  it  is  as  awkward  to  saj 
anything  against  the  pretensions  of  men  of  science 
as  it  once  was  to  be  a  heretic  of  a  différent  order. 
Yoa  cannot,  it  is  trne,  be  bnrnt  alive,  or  pat  into  an  inquisi- 
tion, bnt,  which  is  almost  as  bad,  yoa  could  be  made  to  look 
extremely  fooliah.  The  men  of  Science  regard  yoa  throngh 
their  spectacles  with  an  air  calculated  to  strike  terror  into  tbe 
boldest  heart  if  yoo  ventnre  to  question  the  advantage  of  their 
most  trifling  specnlations.  Anything  which  by  hook  or  by 
crook  can  be  hrought  under  the  mantle  of  an  ology  is  a  sacred 
object,  not  to  be  toached  hy  the  profane  Tulgar.  A  poor 
savage  sees  a  civilized  being,  capable  of  prodacing  thander,  and 
Bupplied  with  nnlimited  qaantities  of  fire-water,  dévote  himself 
for  years  to  the  pursnit  of  bugs — using  that  word  in  the 
American  sensé.  This  strange  créature  wiU  live  for  months  in 
a  wilderness,  and  be  amply  rewarded  by  collecting  a  boat- 
load  of  creeping,  crawling  things,  which  are  not  even  good  to 
eat.  The  sarage  thinks  the  white  man  must  be  little  better 
than  an  idiot  ;  and  the  white  man,  when  he  cornes  home,  writes 
his  book,  and  holds  the  sarage  up  to  the  dérision  of  an  enlight- 
ened  public.  '  Hère,'  he  says  in  effect,  '  is  a  poor  créature  so 
ignorant  as  to  think  me  a  fool  for  spending  a  month  in  dis- 
covering  the  HotonchrononiJiologus  Joneêii — an  animal  which 
differs  from  ail  other  Hotonchrononthologi  in  haring  two  more 
spots  upon  his  nose,  and  an  extra  claw  on  his  hind  leg.*  Is  it 
80  plain  that  the  whito  man  bas  altogether  the  best  of  the 
argument  ?  Suppose  that  the  beast  in  question  had  remained 
unknown,  would  the  human  race  hâve  becn  materially  the 
worse  ?  Or,  to  put  it  more  moderately,  could  not  the  month 
be  spent  to  more  purpose  in  some  other  field  of  labour  P  Some 
distinguishcd  martyr  to  science  once  planted  a  colony  of  some 
loathsoroe  insect  in  his  thumb,  and  heroically  travelled  to 
Europe  with  his  bnrden,  in  the  hope  of  discovering  some  new 
facts  about  the  way  in  which  the  animal  laid  its  eggs.  Un- 
luckily,  if  I  remember  right,  the  thumb  mortificd,  and  had  to 
be  amputated  within  sight  of  land  ;  and  we  bave  ever  sincc 
boen  called  upon  to  admire  the  zeal  and  heroism  of  the  sufferer. 
I  am  willing  to  do  so,  just  as  I  admire  St.  Simeon  Stylites  for 
standing  for  twenty  years  on  a  cola  m  n,  and  saying  his  prayers 
one  thousand  two  hundred  and  forty-four  times  a  day.  Only 
I  cannot  help  asking,  in  each  case,  whether  so  rare  a  quality  of 
heroism  could  not  hâve  been  turned  to  some  better  account  P 


How  obtained. 


Where  plaoed  in  Oardeu. 


Bom  in  the  Ménagerie    ...« 

Preaented  by  Mrs.  Nonrae 

Parchaaed 

Preaented  by  C.  Meaaiter,  Eaq 

Preaented  by  Commander  Molynenx,  B.N.    Camivora-dons 

Parchaaed Parrot-houae 

Ditto Ditto 


Camivora-dena 
Ditto 

Kangaroo-aheda 
Camivora-dena  North 


Hatched  in  the  G^ardena 
Parchaaed 


Preaented  by  John  Templeton,  Eaq 

Parchaaed 

Depcsited  by  C.  F.  Oxley,  Eaq 

Dcpoaited  by  Herr  Hagenbeck 

Preaented  by  Col.  G.  W.  Walker  

Preaented  by  Capt.  David  Herd,  C.M.Z.S. 

Parchaaed 

Hatched  in  the  Gardena 


Sonthom  Pond 
Parrot-hoaao  . 

Monkey-hoaae 

Lawn-pond 

Small  Mammal  Hoaae 

Parrot-houae 

Weatem  Aviary 

Seal  Pond 

Beptile-hoaso. 

Southern  Ponds 


*  Narer  previoualj  exhibited. 

Zeal  is  not  a  commodity  of  which  we  hâve  such  an  abondance 
that  we  can  complacently  set  it  running  to  waste.  Science 
often  means  nothing  more  than  accurate  and  System atic  know- 
ledge  of  facts  ;  and  the  question  always  remains  whether  tho 
facts  are  rcally  worth  knowing.  If  a  man  of  genius  spends 
years  in  investîgating  the  habits  of  a  microscopic  animalcule, 
it  docs  not  folio  w  that  the  game  was  worth  the  candie  simply 
becanse  we  give  to  the  knowledge  gained  the  mystic  name  of 
science." 

We  quote  the  above  because  it  gives  a  fair  idea  of  the  vicws 
of  those  practical  men  whose  sphère  of  mental  vision  is  circum- 
scribed  by  the  question  cui  hono  ? — in  other  words,  men  whose 
minds,  if  placed  in  the  centre  of  a  good  old-fashioned  silver 
dollar,  would  be  entirely  contained  within  the  periphery. 

The  grcat  value  of  most  scientific  facts  lies  not  so  much  in 
the  practical  availability  of  the  facts,  as  in  the  corrélation  with 
other  facts,  and  the  light  which  they  throw  upon  scientific 
questions  of  confessedly  high  importance.  The  dîscovery  of 
the  supposititions  Ilotonchrononthologus  Jonesii  might  not  be  a 
matter  of  much  conséquence  in  itself,  but  its  relation  to  the 
Darwinian  hypothesis,  and  its  effect  upon  our  views  in  regard 
to  species,  might  possibly  be  so  important  as  to  immortalize  the 
discoverer.  So,  too,  it  might  not  be  a  matter  ofmuch  con- 
séquence in  itself  how  a  certain  Acarus  propagated  its  species  ; 
but  a  study  of  tho  process  in  this  particular  case  mi^lii  throw 
much  light  on  génération  in  gênerai,  and  this  is  certainly  worth 
the  expenditure  of  a  good  deal  of  zeal  and  labour.  Full  and 
definite  knowledge  of  any  subject  is  only  to  be  attained  throngh 
long  study,  aud  by  cxamining  the  question  from  every  point  of 
vîew,  and  under  ^vexy  variety  of  circumstance  and  condition. 
The  processes  of  génération  carefally  iuvestigated  in  the  îowcr 
animais  hâve  thrown  great  light  on  the  corresponding  processes 
involved  in  the  reproduction  of  those  of  higher  grade.  Sacccss 
in  the  breediug  of  domestio  animais  dépends  largely  upon  our 
knowledge  of  the  causes  that  go  ver  n  the  variations  of  species 
and  varieties.  It  is  not  at  ail  impossible,  under  certain  con- 
tingencies,  that  a  mère  dot  on  a  fossil  shell,  buried  millions  of 
years  ago,  might  décide  important  questions  in  this  connection, 
and  lay  the  world  under  e?erlasting  obligations  to  the  observer 
of  thèse  minute  différences.  The  writer  of  the  paragraph  we 
havo  just  quoted  evidently  does  not  appreciate  tho  fact,  that 
every  thing  in  Nature  is  carried  out  strictly  according  to  law, 
and  that  the  most  trifling  fact  is  valuablc  as  an  index  to  thèse 
laws. 

We  copy  the  foregoing,  with  the  able  comments  of  the  edîtor, 
from  a  récent  number  of  the  Manufacturer  and  Builder,     We 
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rejoice  tbat  there  are  few  persons,  even  amongst  those  so-called 
practical  m  en  who  haie  the  very  BÎght  of  a  Latin  word,  who 
take  sQch  a  narrow-miDded  view  of  trae  science  ;  and  ihat  their 
nnmbers  are  fiut  diminishing.  It  is  entirelj  annecessar j  for  ne 
to  nndertake  to  show  how  most  of  those  discoTeries  whicb  hâve 
in  a  great  measure  brooght  aboat  oar  présent  advanced  civili* 
zation,  bave  been  made  by  the  stndy  of  "  small  things,"  and 
by  the  "  accnrate  and  System atio  accnmnlation  of  facts."  Bat 
to  show  how,  in  onr  own  Department  of  Science,  the  knowledge 
of  a  single  fact  which  can  only  be  obtained  by  a  proper  stody 
of  one  of  thèse  "  insignifioant/'  creeping,  crawling  things,  that 
are  popnlarly  called  Bags,  may  prove  of  great  practical  im- 
portance, let  us  instance  one  or  two  of  the  many  cases  that 
roight  be  brooght  forward. — Amei-ican  Entomologist  and 
Bofaniaf. 


HOW  TO  DISSECT  A  BAT. 

BY   E.  P.  ELWIN. 

|F  the  nnmerons  paths  into  which  natnral  science  draws 
its  deyotees,  none  présents  so  many  advantages  and 
eharros  as  that  of  dissection.  It  is  a  skilfal  and 
beaatifal  art,  which  is  easily  leamt  ;  and  I  intend 
hère  to  lay  down  a  few  simple  rnles,  gleaned  from  my  own 
expérience,  for  the  benefit  of  some  of  the  readers  of  Science' 
Gossip,  as  I  strongly  incnlcato  the  prineiple  of  stndying  the 
ëtmctnre  with  referenee  to  the  habits,  and  the  ^habits  with 
référence  to  the  strnctnre. 

The  implements  are  the  first  considération.  To  begin  with, 
it  is  highly  necessary  to  be  snpplied  with  a  snfficienoy  of  good 
knives.  Implements  are  expensiye  ;  and  I  would  advise,  as 
cheapest  in  the  end,  and  far  more  convenient,  the  pnrohase  of 
000  of  Weiss's  Dissecting-cases.  It  contains  six  knires  of 
gradnated  sizes,  a  pair  of  large  and  stont  soissors  for  rongh 
work,  a  pair  of  smaller  ones  for  more  délicate  manœnTres,  a 
pair  of  strong  forceps,  a  blowpipe  for  wafting  away  délicate 
tisanes,  distending  stomachs,  &c.,  and  three  sharp  hooks,  eaoh 
conneoted  to  a  centre  ring  by  a  chain,  which  are  exceedingly 
nsefol  for  hooking  back  limbs  and  fiaps  of  skin  which  con- 
stantly  are  coming  in  the  way.  This  set  of  instrnments,  which 
costs  one  gninea,  is  inclosed  in  a  neat  and  portable  case.  The 
great  difficnlty  is  to  keep  the  knives  snffioiently  sharp  ;  but  if 
yon  live  near  a  town,  it  is  easy  to  get  them  sharpened  at  a 
cntler's  at  a  triâing  oost. 

The  next  reqnisite  is  a  dissectîng-board.  It  may  either  be 
the  top  of  a  deal  table,  or,  still  better,  a  separate  oaken  slab 
abont  2  fb.  long  and  18  in.  wide»  which  will  snffice  for  ail  spéci- 
mens of  moderate  size.  Yon  may  then  set  to  work  in  the  fol- 
lowing  manner.  Place  a  good-sized  deal  table,  if  possible  nsed 
for  no  other  pnrpose,  in  a  window  with  a  good  light  ;  spread  a 
towel  orer  it  ;  on  y  onr  right  hand  lay  open  yonr  case  of  knives  ; 
pat  yonr  oak  board  in  the  middle  of  the  towel,  the  edges  of 
which  spreading  round  are  exceedingly  haody  for  wiping  the 
implements  npon  ;  at  the  left  hand  corner  of  the  table  let  there 
be  a  saucer  for  the  portions  of  flesh  yon  remove  ;  in  front  of 
you  station  a  tumbler  of  water,  which  is  useful  for  a  variety  of 
pnrposes  ;  snpply,  lastly,  a  handful  of  cotton  wool  to  stanch  the 
^ow  of  blood  if  perohance  yon  pierce  one  of  the  larger  blood- 
▼essels  of  yonr  sobject.  Then,  seating  yonrself  on  a  high  stool 
at  the  table,  and  taking  some  mammal,  as  for  instance  the 
rat,  yonr  eqnipment  is  complète,  and  you  may  commence 
work. 

I  prefer  to  begin  with  the  digestiye  organs,  slnco  they  are 
the  parts  most  sobject  to  corruption.  With  the  scissors  ont  a 
long  slit  across  the  abdominal  ooat  on  a  Une  with,  and  a  little 
below,  the  ribs.  From  the  centre  of  this,  ont  another  slit 
downwards  between  the  legs,  either  folding  back  or  outting  off 
thèse  flaps  of  skin,  when  a  beantiful  sight  will  be  disclosed. 
Bemoye  the  intestines  first,  and  cntting  them  throngh  at  the 
rectum  and  also  at  their  connection  with  the  stomach,  seize 


them  with  the  pincera  with  one  hand,  and  with  the  knife  in  the 
other,  by  steady  pulls  and  dexterous  cnts  fche  great  mass  will 
soon  be  freed.  They  may  then  be  stretched  ont,  measured,  and 
their  internai  coats  and  the  nature  of  their  contents  examined. 
Now  disengage  the  stomach,  care  being  taken  not  to  pnncture 
it  in  the  opération.  Its  contents  must  be  squeezed  ont  througk 
the  pylorus  and  critically  examined, — ^in  many  animais  mnoh 
interest  dcpending  npon  this  point.  The  stomach  should  then 
be  washed,  both  inside  and  ont,  in  the  tumbler  of  water,  untU 
it  is  perfectly  clean,  and  tying  a  pieoe  of  strong  thread  tightly 
round  the  lower  orifice  and  inserting  the  end  of  yonr  blowpipe 
into  the  upper  one,  tie  a  second  pièce  of  thread  round  it,  in- 
closing  the  pipe  with  it.  Holding  the  two  ends  tight,  blow 
into  the  blowpipe  until  the  stomach  is  well  distended  with  air  ; 
then  with  yonr  mouth  drawing  ont  the  pipe,  at  the  same 
moment  pidl  the  thread  tight,  and,  securing  it  with  a  knot,  it 
may  be  hung  up  to  dry.  It  is,  however,  a  performance  which 
requires  some  knaok  to  do  successfully  :  either  it  is  filled  too 
full,  and  on  a  rise  of  température  it  bursts,  or  else  enongh  air 
is  not  Bupplied,  and  it  rapidly  shriyels.  Practice,  however, 
will  soon  teach  you  the  right  médium. 

On  the  right  side  opposite  the  stomach  is  the  liver,  with 
which  the  g^l-bladder  is  connected.  Beneath  ail,  and  on  each 
side,  are  the  kidneys,  the  cellalar  structure  of  which  is 
interesting. 

The  dissector  should  next  proceed  to  the  heart  and  lungs. 
Having  removed  the  diaphragm,  that  large  muscular  membrane 
which  divides  the  thorax  from  the  abdomen,  it  is  far  from  easy 
to  separate  the  circulatory  and  respiratory  organs  from  the  rest 
of  the  body,  and  it  is  necessary  at  the  same  time  to  disengage 
the  trachea  or  windpipe,  which  unavoidably.  destroys  to  a 
certain  extent  some  of  the  muscles  of  the  neck.  It  should  be 
separated  from  the  head  at  the  epiglottis — that  lamp  which  is 
popnlarly  known  in  man  by  the  name  of  Adam's  apple.  After 
detaching  it  in  its  course  down  the  neck,  which  is  easily  doue» 
it  must  be  pushed  through  into  the  thorax,  and  seized  with  the 
forceps  with  the  left  hand,  and  with  the  assistance  of  the  knife 
the  attachments  of  the  heart  to  the  chest  separated.  In  a  few 
moments  you  will  be  able  to  draw  it  ont  uninjured,  flanked  by 
the  lungs,  and  with  the  trachea  rising  from  the  centre.  Dis- 
secting  this  will  be  a  charming  occupation.  You  should  notice 
whence  the  aorta,  or  great  artery,  starts,  where  the  arterîea 
branch  forth  to  sopply  the  head,  where  the  vein  enters  canying 
back  the  impure  blood,  and  the  arteries  which  carry  the  blood 
to  the  lungs  to  be  purified,  and  the  veins  which  return  it  to 
the  heart.  Next  examine  its  structure  :  its  four  eompartments  ; 
right  and  left  anricle  and  right  and  left  Tentricle  ;  its  valves, 
muscular  coats,  and  ligaments  ;  the  bifurcation  of  the  trachea 
to  each  Inng;  the  numerous  branches  of  the  bronchi;  the 
structure  of  the  trachea  and  of  the  epiglottis.  If  ail  this  were 
done  thoronghly,  it  wonld  afford  the  dissector  many  hours  of 
delightfol  study. 

The  viscera  being  disposed  of,  the  head  must  now  receive 
yonr  attention.  Hère  Ûiere  are  both  muscles  and  nerves,  veina 
and  arteries  to  be  disseoted  ont,  without  destroying  them  ail  in 
the  act.  And  this  being  impossible,  it  is  necessary  to  sélect 
one  or  other  of  thèse  points  and  sacrifice  the  rest.  If  the 
spécimen  is  a  kind  of  which  yon  can  get  several  with  ease,  yoo 
may  dévote  one  to  each  particnlar  ;  but  if  it  is  a  rare  and 
nnusnal  animal,  the  muscles  bear  the  most  importance.  In- 
vesUgating  thèse  is  a  laborious  undertaking.  Yon  must  caie* 
fuUy  dissect  away  until  you  pretty  well  detach  eaoh  musde 
from  its  fellows  along  its  entire  length.  Yon  must  then  note 
its  origin,  or,  in  other  words,  from  whence  it  takes  its  rise;  its 
insertion,  or  where  it  goes  to.  Then  its  use  must  be  deter* 
mined.  This  may  partly  be  done  by  observing  what  two  por- 
tions of  tho  frame  it  connecte,  and  partly  by  pinching  and 
irritating  the  muscle,  when  it  will  contract  as  it  did  when 
instigated  by  the  brain.  Those  goveming  the  oomplicated 
movements  of  the  jaws  and  the  neck  will  be  traeed  with 
interest. 
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In  the  fore-ieg  or  ami  the  same  plan  mnst  be  foUowed  » 
often  hj  pincbing  its  mnecles  yon  maj  maike  the  paw  saddenly 
close  np,  clenched  as  if  in  défiance.  The  moscles  of  the  hind- 
leg  having  been  likewise  identified  and  separated,  yoa  may 
proceed  to  the  examination  of  tbe  nerrea  of  tbe  opposite  fore- 
leg,  tracing  tbem  from  tbeir  source,  and  disentangting  tbem  from 
their  conrse  among  the  muscles.  The  second  hind-leg  may  be 
devoted  to  the  observation  of  the  veins  and  arteries;  the 
former  having  valves  openiog  npwards,  and  the  blood  in  them 
of  a  darker  colonr  than  that  which  is  in  the  latter.  It  mnst 
be  kept  in  mind  that  the  connection  botween  the  arteries  apd 
veîns  is  by  capillaries,  which  are  hair-like  vessels  invisible  to 
the  naked  eye.  It  would  be  a  delightfal  exercise  to  dévote  an 
entîre  animal  ezclnsiTely  to  the  circnlatory  System,  tracing 
from  the  heart  the  arteries  spreading  to  the  head,  body,  and 
legs,  and  the  veins  retnming  it  from  ail  thèse  diverse  parts 
again  to  tbe  heart.  It  is  best  to  sélect  a  moderate-sized 
spécimen  for  this,  sînce  then,  if  a  vessel  is  ont,  the  amonnt  of 
escaped  blood  ia  not  so  great. 

In  sroall  animais  little  can  be  done  to  the  eye;  bnt  in  large 
ones,  such  as  the  sheep  or  the  oz,  there  is  perhaps  nothing 
that  will  give  more  delight.  The  pnrity  of  the  vitreons  and 
aqneons  humours  ;  their  peculiar  semi-firm  and  semi-fluid  oon- 
sistency  ;  the  beantiful  blackening  of  the  middle  coat  ;  the  lens, 
the  retina,  and  the  ezit  of  the  optio  ncrve  to  the  brain,  are  ail 
objects  of  admiration.  The  eye  must  first  be  extracted  from 
its  socket,  its  security  in  which  is  astonishing.  There  is  little 
fear,  however,  of  piercing  it,  as  its  consistency  is  oorrespondingly 
great. 

The  dissection  of  the  ear  is  attended  with  great  difficulty,  as 
ail  its  important  parts  are  lodged  in  the  temporal  bone,  and  it 
would  be  useless  to  attempt  hère  to  give  any  directions  on  the 
subject. 

When  y  ou  bave  traced  the  connection  of  the  nose  with  the 
mouth,  the  cleft  of  the  nostrils,  their  pitnitoiy  glands,  and  the 
fine  network  of  nerves  spreading  over  their  délicate  surfaces, 
you  may  proceed  to  the  brain.  This  may  be  got  at  by  care* 
fully  sawing  asunder  the  skuU  at  the  jointure  between  the  two 
pariétal  bones,  care  being  taken  not  to  eut  and  injure  the  deli- 
cate  substance  below.  Then  observe  that  it  is  divided  into 
two  separate  portions — the  upper  brain,  or  cerebrum,  and  the 
lower  brain,  or  cerebellum  ;  that  the  great  spinal  nerve  pro- 
ceeds  from  the  little  brain,  or  cerebellum  ;  that  the  cerebrum 
is  formed  of  two  hémisphères  ;  that  it  is  convoluted  in  structure, 
whilst  the  cerebellum  is  in  layers,  or  laminated  ;  that  nerves 
branch  off  through  little  apertures  in  the  skull  to  the  eyes,  nose, 
ears,  mouth,  and  so  on  ;  and  that  the  two  hémisphères  of  tbe 
brain  are  subdivided  into  smaller  lobes.  The  spinal  nerves 
brancbing  from  the  great  cord,  with  the  two  roots  to  each — 
the  one  tho  root  of  the  nerve  of  motion,  and  the  other  the  root 
of  the  nerve  of  sensation — should  be  observed  and  foUowed. 

The  soft  part  of  the  animal  frame  is  now  finished,  and  the 
skeleton  alone  remains.  Bnt  this  in  itself  would  take  a  sepa- 
rate article  to  demonstrate. 

Cutting  oneself  whilst  dissecting  often  turns  out  a  very 
serions  affaîr,  and  great  care  must  be  taken  to  avoid  it.  The 
most  efficient  remedy  is  to  suck  the  wound,  and  then  to  hold 
the  finger  for  same  time  in  cold  water,  and  not  to  take  too 
rapid  measures  to  arrest  the  bleeding. 

Gautioning  the  anatomist  to  persévère,  I  wish  him  good 
speed  in  the  cheezy  and  sunny  path  of  comparative  anatomy. — 
'Sardwicke^B  Science  Ooesijp, 


What  the  Chicago  Télescope  is  doing.— One  of  the  largest  téle- 
scopes in  the  world,  it  is  well  known,  ia  owned  by  the  Chioago  Uni- 
•versity.  The  destîned  work  of  this  wonderful  instrument  is  to  make, 
in  connection  with  nîne  chief  observatories  of  ïhirope  and  Amerîoa, 
an  entirely  new  oatalogne  of  250,000  stars,  detennining  the  right  as- 
oension  and  declination  of  each  partionlar  star. 


ON    STAE-GROUPING,   STAB-DBIFT,   AOT) 

8TAB-MIST. 

BT  XICHARB  ±,  PBOCTOB»  B.A.,  F.B.A.S. 

In  Tn&EE  Pabts.— Paet  II. 

jEFOBE  proceeding  to  the  subject  of  Star-dzift,  three 
broad  facta  may  be  stated.    They  are,  I  believe, 
now  reoognized  for  the  first  time,  and  seem  deeîaive 
of  the  existence  of  spécial  lawa  of  distribotîan  among 
the  stars: 

First,  the  rich  sonthern  région,  thongh  covering  bnt  a  sixth 
part  of  the  heavens,  contains  one-third  of  ail  the  lucid  stars, 
leaving  only  two-thirds  for  the  remaining  five^siztha  of  the 
heavens. 

Secondly,  if  the  two  rich  régions  and  the  Milky  Way  be  con- 
sidered  as  one  part  of  the  heavens,  the  rest  as  another,  then  the 
former  part  ia  three  times  as  richly  strewn  with  lucid  stars  as 
the  second. 

Thirdly,  the  sonthern  hémisphère  contains  one  thoosand 
more  lucid  stars  than  the  northem,  a  fisot  which  cannot  bal  be 
regarded  as  most  striking,  when  it  is  remembered  that  the 
total  number  of  lucid  stars  in  both  hemiaphexea  falls  ahort  of 
6,000.       , 

Two  or  three  years  ago,  the  idea  snggested  itself  to  me  that 
if  theproper  motions  of  the  stars  were  ezamined,  they  would  be 
found  to  convey  dear  information  respeoting  the  czistenoe  of 
variety  of  structure,  and  spécial  laws  of  distribution  within  the 
sidereal  System. 

In  the  first  place,  the  mère  amonnt  of  a  star's  apparent 
motion  must  be  r^arded  as  afibrding  a  means  of  eetamating 
the  star's  distance.  The  nearer  a  moving  object  ia,  the  faater 
it  will  seem  to  move,  and  vies  versa,  Of  course,  in  individu^ 
instances,  little  reliance  can  be  placed  on  this  indication  ;  bnt 
by  taking  the  average  proper  motions  of  a  set  of  stars,  no  un- 
trustworthy  measure  may  be  obtained  of  their  average  distance, 
as  compared  with  the  average  distance  of  another  set. 

For  ezample,  we  bave  in  this  process  the  means  of  settling 
the  question,  whether  the  apparent  brightness  of  a  star  is 
indeed  a  test  of  relative  nearness.  According  to  aeoepted 
théories,  the  sizth-magnitude^  stars  are  ton  or  twelve  times  as 
far  off  as  those  of  the  first  magnitude.  Hence  their  motions 
should,  on  the  average,  be  correspondingly  small.  Now,  to 
make  assurance  doubly  sure,  I  divided  the  stars  into  two  aets, 
the  first  including  the  stars  of  the  Ist,  2nd,  and  3rd,  the  second 
including  those  of  the  4th,  5th,  and  6th  magnitude.  Accord- 
ing to  accepted  views,  the  average  proper  ntkotion  for  the  first 
set  should  be  about  five  times  as  great  as  that  for  the  second. 
I  was  prepared  to  find  it  about  Ôiree  times  as  great;  ihai  is, 
not  so  much  greater  as  the  accepted  théories  require,  but  stîll 
considerably  greater.  To  my  surprise,  I  found  that  the  average 
proper  motion  of  the  brighter  oriders  of  stars  is  bardj  equal  to 
that  of  the  three  lower  orders. 

This  proves  beyond  ail  possibility  of  question  that  by  fiar  the 
greater  number  of  the  fiiinter  ordera  of  stars  (I  refer  hère 
throughout  to  lucid  stars)  owe  their  âôntneas,  not  to  vastness 
of  distance,  but  to  real  relative  minuteoess. 

To  pass  over  a  number  of  other  modes  of  research,  theactual 
mapping  of  the  stellar  motions,  and  the  discovery  of  the  pecu- 
liarity  to  which  I  bave  given  the  name  of  Star-drift,  remains 
to  be  considered. 

In  catalogues  it  is  not  easy  to  reoognise  any  instances  of 
community  of  motion  which  may  exist  among  the  stars,  owing 
to  the  method  in  which  the  stars  are  arranged.  What  is 
wanted  in  this  case  (as  in  many  others  which  yet  remain  to  be 
dealt  with)  is  the  adoption  of  a  plan  by  which  auoh  relations 
may  be  rendered  obvions  to  the  eye.  The  plan  I  adopted  was 
to  attach  to  each  star  in  my  maps  a  small  arrow,  indicating 
the  amount  and  direction  of  that  star's  apparent  motion  in 
86,000  years  (the  time  interval  being  purposely  lengtbened,  as 
otherwise  most  of  the  arrows  would  bave  been  too  small  to 
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be  reeognised).  When  this  was  done,  several  well-marked 
instances  of  commanitj  of  motion  conld  immediately  be  recog- 
niased. 

It  is  necessary  to  premise,  liowerer,  that  before  tlie  experi- 
ment  was  tried,  there  were  reasons  for  feeling  very  donbtfal 
whether  it  woold  socceed.  A  System  of  stars  might  really  be 
drifting  athwart  tbe  heavens,  and  yet  the  drift  might  be  ren- 
dered  nnreeognizable  throngh  the  intermixture  of  more  distant 
or  nearer  Systems  having  motions  of  another  sort,  and  seen 
accidentally  in  the  same  gênerai  direction. 

This  was  fonnd  to  be  the  case,  indeed,  in  se?eral  instances. 
Thns  the  stars  in  the  constellation  Ursa  Mcjor,  and  neighbonr- 
ing  stars  in  Draeo,  exhibit  two  well-marked  directions  of  driit. 
The  stars  ^,  y,  d,  e,  and  (  of  the  Great  Bear,  besides  two  com- 
panions  of  the  last-named  star,  are  travelling  in  one  direction, 
with  eqnal  Telocity,  and  clearly  form  one  System.  The 
remaîning  stars  in  the  neighbonrhood  are  travelling  in  a  direc- 
tion almoet  exactly  the  reverse.  But  even  this  relation,  thns 
recognized  in  a  région  of  diverse  motions,  is  fall  of  interest. 
Baron  Mâdler,  the  celebrated  German  astronomer^  recognizing 
the  commnnity  of  motion  between  (  Urssd  and  its  companions, 
calcnlated  the  qyclic  révolution  of  the  System  to  be  certainly 
not  less  than  7,000  years.  But  when  the  complète  System  of 
stars  showing  this  motion  is  considered,  we  get  a  cyclio  period 
so  enormons,  that  not  only  the  life  of  man,  bot  the  life  of  the 
human  race,  the  existence  of  our  earth,  nay,  even  the  existence 
of  the  solar  System,  most  be  regarded  as  a  mère  day  in  com- 
parison  with  that  amazing  cycle. 

Then  there  are  other  instances  of  star-drift  where,  thoogh 
two  directions  of  motion  are  not  intermixed,  the  drift  character 
of  the  motion  is  not  at  once  recognized,  becanse  of  the  vanous 
distances  at  which  the  assocîated  stars  lie  from  the  eye. 

A  case  of  this  kind  is  to  be  met  with  in  the  stars  forming 
the  constellation  Tanrus.  It  was  hère  that  Madler  recognized  a 
commnnity  of  motion  among  the  stars,  but  he  dîd  not  interpret 
this  as  I  do.  He  had  formed  the  idea  that  the  whole  of  the 
sidereal  System  mnst  be  in  motion  aronnd  some  central  point  ; 
and,  for  reasons  which  need  not  hère  be  touohed  on,  he  was  led 
to  believe  that  in  whatever  direction  the  centre  of  motion  roay 
lie,  the  stars  seen  in  that  gênerai  direction  woold  exhibit  a 
commnnity  of  motion.  Then,  that  he  might  not  hâve  to  ex- 
amine the  proper  motions  ail  over  the  heavens,  he  inqnired  in 
what  direction  (in  ail  probability)  the  centre  of  motion  may  be 
supposed  to  lie.  Coming  to  the  conclusion  that  it  mnst  be 
towards  Tanrus,  he  examined  the  proper  motions  in  that  con- 
stellation, and  fonnd  a  commnnity  of  motion  which  led  him  to 
regard  Alcyone,  the  chief  star  of  the  Pléiades,  as  the  centre 
aronnd  which  the  sidereal  System  is  moving.  Had  he  examined 
farther  he  wonld  hâve  fonnd  more  marked  instances  of  commn- 
nity of  motion  in  other  parts  of  the  heavens,  a  circnmstance 
which  woold  hâve  at  once  compelled  him  to  abandon  his  hypo- 
thesis  of  a  central  son  in  the  Pléiades,  or  at  least  to  lay  no 
stress  on  the  évidence  derîvable  from  the  commnnity  of  motion 
in  Tanrus. 

Perhaps  the  most  remarkable  instance  of  star-drift  is  that 
observed  in  the  constellations  Gemini  and  Cancer.  Hère  the 
stars  seem  to  set  bodily  towards  the  neighbonring  part  of  the 
Milky  Way.  The  gênerai  drift  in  that  direction  is  too  marked, 
and  affecta  too  many  stars,  to  be  regarded  as  by  any  possibility 
referable  to  accidentai  coincidence. 

It  is  worthy  of  note  that  if  the  commnnity  of  star-drifl 
shonld  be  recognized  (or  I  prefer  to  say,  wheti  it  is  recognized), 
astronomers  will  hâve  the  means  of  determining  the  relative 
distances  of  the  stars  of  a  drifting  System.  For  différences  in 
the  apparent  direction  and  amonnt  of  motion  can  be  due  but 
to  différences  of  distance  and  position,  and  the  détermination 
of  thèse  différences  becomes  merely  a  question  of  perspective.' 

Before  long  it  is  likely  that  the  theory  of  star-drift  will  be 
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subjected  to  a  crucial  teet,  since  spectroscopic  analysis  affords 
the  means  of  determining  the  stellar  motions  of  recess  or  ap- 
proach.  The  task  is  a  very  difficnlt  one,  but  astronomers  hâve 
fnU  confidence  that  in  the  able  hands  of  Mr.  Huggins  it  will 
be  successfally  accomplished.  I  await  the  resuit  with  full 
confidence  that  it  will  confirm  my  views. 

Turning  to  the  subject  of  Star-mist,  nnder  which  head  I 
inclnde  ail  orders  of  nebolœ,  I  propose  to  deal  but  with  a  small 
proportion  of  the  évidence  I  hâve  collected  to  prove  that  noue 
of  the  nebulœ  are  external  galaxies.  That  évidence  bas  indeed 
become  exceedingly  volnminons. 

I  shali  dwell,  therefore,  on  three  points  only. 

First,  as  to  the  distribution  of  the  nebulœ  : — ^Tbey  are  not 
spread  with  any  approaoh  to  oniformity  over  the  heavens,  but 
are  gathered  into  streams  and  clusters.  The  one  great  law 
which  characterizes  their  distribution  is  an  avoidance  of  the 
Milky  Way  and  its  neighbonrhood.  This  pecnliarity  bas 
strangely  enough  been  regarded  by  astronomers  as  showing 
that  Uiere  is  no  association  between  the  nebulœ  and  the  side- 
real System.  They  hâve  forgotten  that  marked  contrast  is  as 
dear  a  sign  of  association  as  marked  resemblance,  and  bas 
always  been  so  regarded  by  logicians. 

Secondly,  there  are  in  the  southem  heavens  two  well-marked 
streams  of  nebulœ.  Each  of  thèse  streams  is  associated  with 
an  equally  well-marked  stream  of  stars.  Each  intermixed 
stream  directs  its  course  towards  a  Magellanic  cloud,  one  to- 
wards the  Nubeoula  Minor,  the  other  towards  the  Nubecula 
Major.  To  thèse  great  clusters  they  flow,  like  rivers  towards 
some  mighty  lake.  And  within  Ûiese  clusters,  which  are 
doubtless  ronghly  spherical  in  form,  there  are  fonnd  inter- 
mixed in  wonderfnl  profusion,  stars,  star-dusters,  and  ail  the 
orders  of  nebulœ.  Oan  thèse  coïncidences  be  regarded  as  acci- 
cental  P  And  if  not  accidentai,  is  not  the  lesson  they  clearly 
teach  us  this,  that  nebulœ  form  but  portions  of  the  ddereal 
System,  associating  themselves  with  stars  on  terms  of  eqnality 
(if  one  may  so  speak),  even  if  single  stars  be  not  more  im- 
portant objecta  in  the  scale  of  création  than  thèse  nebulons 
masses,  which  hâve  been  so  long  regarded  as  equalling,  if  not 
outvying,  the  sidereal  System  itself  in  extent  P 

The  third  point  to  which  I  wish  to  invite  attention  is  the 
way  in  which  in  many  nebulœ  stars  of  considérable  relative  bright- 
ness,  and  belonging  obviously  to  the  sidereal  System,  are  so 
associated  with  nebnloos  masses  as  to  leave  no  doubt  whatever 
that  thèse  masses  really  ding  aronnd  them.  The  association 
is  in  many  instances  far  too  marked  to  be  r^arded  as  the  effect 
of  acddent. 

Amongst  other  instances^  may  be  cited  the  nebnla  round 
the  stars  c^  and  c^  in  Orion.  In  this  object  two  remarkable 
nebulons  nodules  centrally  surround  two  double  stars.  Admit- 
ting  the  association  hère  to  be  real  (and  no  other  explanatîon 
can  reasonably  be  admitted),  we  are  led  to  interesting  conclu- 
sions respecting  the  whole  of  that  wonderfnl  nebulons  région 
which  surrounds  the  sword  of  Orion.  We  are  led  to  believe 
that  the  other  nebulœ  in  that  région  are  really  associated  with 
the  fixed  stars  there  ;  that  it  is  not  a  mère  coincidence,  for  in- 
stance, that  the  middle  star  in  the  belt  of  Orion  is  involved  in 
nebnla,  or  that  the  lowest  star  of  the  sword  is  similarly  circum- 
stanced.  It  is  a  legitimate  inference  from  the  évidence,  that 
ail  the  nebulœ  in  this  région  belong  to  one  great  nebulons  gronp, 
which  extendsits  branches  to  thèse  stars.  As  a  mighty  hand,  this 
nebulons  région  seems  to  gather  the  stars  hère  into  dose  as- 
sociation, showing  us,  in  a  way  there  is  no  misinterpreting,  that 
the  stars  form  one  System. 

The  nebnla  aronnd  the  strange  variable  star,  Eta  Argus,  is 
another  remarkable  instance  of  this  sort.  More  than  two  years 
ago  I  ventnred  to  make  two  prédictions  abont  this  object.  The 
first  was  a  tderably  safe  one.  I  expressed  my  belief  that  the 
nebnla  wonld  be  found  to  be  gascons.  After  Mr.  Huggins*  dis- 
covery  that  the  great  Orion  nebnla  is  gascons,  it  was  not  diffi- 
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cnlt  to  see  that  the  Argo  nebnla  muet  also  be  80.  At  any  rate, 
this  bas  been  establisbed  by  Oaptain  Herscbers  apectrosocopic 
researcbes.  The  other  prédiction  was  more  ventaresome.  Sir 
John  Hersobe),  wboBe  opinions  on  sacb  points  one  wonld  always 
prefer  to  sbare,  bad  ezpressed  bis  belîef  that  tbe  nebnla  lies  far 
ont  in  space  bejond  tbe  stars  seen  in  tbe  same  field  of  TÎew. 
I  yentnred  to  express  tbe  opinion  that  tbose  stars  are  involved 
in  tbe  nebnla.  Lately  tbere  came  news  from  Anstralia  that 
Mr.  Le  Saenr,  with  tbe  great  reflector  erected  at  Melbourne, 
bas  fonnd  that  tbe  nebnla  bas  changea  largely  in  shape  since 
Sir  John  Herscbel  obserred  it.  Mr.  Le  Sneur  accordînglj  ex- 
pressed  bis  belief  that  tbe  nebnla  lies  iiearer  to  us  tban  the 
fixed  stars  seen  in  the  same  field  of  view.  More  lately,  bow- 
ever,  be  bas  fonnd  that  the  star  Eta  Argus  is  sbining  with  the 
ligbt  of  bnrning  hydrogen,  and  be  expresses  bis  belief  that  tbe 
star  bas  consnmed  the  nebulons  matter  near  it.  Withont 
agreeing  with  tbis  view,  I  recognize  in  it  a  proof  that  Mr.  Le 
Snenr  now  considère  the  nebnla  to  be  really  associated  with  the 
stars  aronnd  it.  My  belief  is  that,  as  the  star  recovers  its 
brilliancy,  observation  will  show  that  the  nebnla  in  its  immé- 
diate neighbonrhood  becomes  brighter  (not  fainter  through 
being  consnmed  as  fuel).  In  fact,  I  am  disposed  to  regard  the 
Tariations  of  the  nebnla  as  systematio,  and  dne  to  orbital 
motions  among  its  varions  portions  aronnd  neighbonring 
stars. — Lectxiâre  hefore  the  Boycd  InetUuUtm, 


THE  BAYAS  (NELIGUBVIUS),  OR  WEAVER-BIBDS 

OF  JAVA. 

|HE  members  of  tbis>  remarkable  gronp  inhabit  tbe 
whole  of  Southern  Asia,  înclnding  the  neighbonring 
islands,  and  are  characterized  by  the  formation  of 
the  beak,  which  is  somewbat  prolonged,  with  the 
ridge  vanlted,  and  joining  on  to  the  forebead  almost  in  a  straight 
line.     The  wings,  of  which  tbe  fonrth  qnill  is  the  longest,  are 
of  moderato  lengtb,  the  tail  is  short,  tbe  feathers  being  of  equal 
size  and  sbarply  pointed,  tbe  tarsns  strong,  and  of  médium 
beight  ;  the  colonration  of  tbe  plumage  is  by  no  means  bright. 
The  Baya  {Nelicurvius  Baya),  the  most  celebrated  of  tbe  race, 
is  of  a  dark  brown  npon  the  npper  portion  of  its  body,  and  ail 
tbe  feathers,  particularly  tbose  of  tbe  wing  and  tail  oovers,  are 
bordered  with  yellowisb  white  ;  tbe  breast  is  marked  with  ligbt 
brown,  the  sbadls  of  tbe  feathers  being  of  a  deeper  shade.   The 
face  and  front  of  the  throat  are  black,  tbe  top  of  tbe  bead 
bright  yellow  and  tbe  primary  quills  edged  with  a  narrow 
yellow  line.     The  female  is  without  tbe  black  and  yellow  npon 
the  bead,  the  eyebrows  are  pale,  the  breast  and  chin  of  a  whitish 
shade.     The  winter  coat  of  the  adult  maie  is  like  that  of  the 
female  ;  in  tbe  young  maie  the  breast  is  pale  red.     The  beak 
is  born  colour,  the  iris  brown,  the  feet  âesb-colonred,  the  eye 
dark  bine.     Tbe  length  of  tbis  bird  is   6  in.,  and  its  breadtb 
9^in.  ;  tbe  wing  measnres   2|^in.,  and  the  tail   2  in.     This 
species  is  found  extensively  throughout  India,  Assam,  Bnrmab, 
and  the  Malayan  peninsnla,  frequenting  woodlands  in  large 
nnmbers  ;  it  is  mnch  more  rarely  met  with  in  tbe  bighlands  of 
the  Dcccan.     Corn,  rice,  and  varions  kinds  of  grass-seeds  con- 
stitute  its  principal  food,  but  we  bave  never  been  able  to  ascer- 
tain  from  our  own  observation  that  it  will  eat  frjit.     The 
Bayas  brecd  during  the  rainy  season,  which  occurs  between 
April  and  September,  according  to  the  locality,  and  associate 
freely  with  other  species.     Their  very  curions  nests,  which  in 
shape  resemble  a  retort,  are  modèle  of  neat  and  compact  archi- 
tecture :  thèse  structures  are  generally  hnng  from  tbe  branches 
of  palms,  or  other  trees,  and  in  India  we  bave  never  seen  them 
elsewhere  ;  in  Bnrmab,  on  the  contrary,  it  is  not  nnoommon 
to  find  them  snspended  from  tbe  eaves  of  bouses,  or  from  tbe 
buts  of  the  natives,  some  twenty  or  tbirty  in  a  row.     On  one 
occasion  we  observed  not  fewer  tban  a  hundred  of  thèse  étrange 
appendages  banging  to  the  roof  of  one  bouse,  and  the  little 


occupants  living  on  excellent  terme  with  their  buman  neigh- 
bours  ;  it  is,  tberefore,  very  remarkable  that  this  same  species 
in  some  places  should  occnpy  tbe  most  quiet  and  îsolated 
situations,  only  visiting  sncb  districts  as  are  but  little  freqnented 
by  man.  The  walls  of  tbe  Baya's  nest  are  oomposed  of  blades 
of  grass,  gathered  wbile  still  green,  or  of  strips  of  leaves, 
frequently  tbose  of  the  palm-tree,  woven  oarefhlly  together, 
the  shape  of  the  little  édifice  varying  acoording  to  circnm- 
stances  or  tbe  taste  of  its  owner.  As  soon  as  the  ohamber 
allotted  to  the  eggs  is  fuUy  completed,  the  bird  proceeds  to 
build  a  partition  wall,  thus  forming  a  second  apartment,  sup- 
posed  by  some  naturalists  to  be  the  especial  property  of  the 
maie,  whilsfc  others  imagine  that  it  is  only  intended  to  separate 
tbe  entrance  passage  from  tbe  cradle  of  tbe  nesUings.  The 
entrance  is  tubalar,  and  is  very  strongly  and  firmly  constmcted, 
being  destined  to  serve  as  the  favonrite  sitting-room  of  the 
whole  family,  wben  the  young  birds  bave  acqnired  suffident 
strength.  No  sooner  is  the  second  chamber  of  which  we  hâve 
spoken  completed,  tban  the  female,  who  bas  bitherto  worked 
with  ber  mate,  retires  into  tbe  part  designed  for  ber  eggs,  and 
occupies  herself  in  weaving  together  the  fine  grass  with  which 
tbe  interior  is  lined,  the  materials  for  the  work  being  brought 
to  ber  by  the  maie  bird,  who  alone  continues  tbe  building  of  tbe 
passage  and  exterior  portions  of  the  nest.  Wben  tbis  part  of 
the  work  is  concluded,  the  little  artisan  proceeds  to  carry  in  the 
lumps  of  clay,  about  the  use  of  which  so  many  opinions  bave 
been  expressed.  The  natives  assert  that  to  thèse  pièces  of  day 
the  maie  affixes  fire-fiies,  to  illumine  tbe  interior  of  the  nest. 
Layard  imagines  them  to  be  employed  by  tbe  little  builder  as  a 
whetstone  whereon  to  wbet  its  beak,  wbilst  we  ourselvea  are 
of  opinion  that  tbey  serve  merely  as  a  means  of  weigbting  tbe 
structure  as  it  bangs  snspended  in  the  air,  and  bave  many 
times  remarked  that  an  nnfinished  nest  oontained  more  day- 
balls  tban  one  that  was  completed.  Yery  various  acoounts  are 
given  as  to  tbe  number  of  eggs  that  form  a  brood  ;  we  bave 
never  found  more  tban  three,  and  feel  sure  that  in  cases  wbere 
six  or  seven  bave  been  discovered  two  females  mnst  bave  oocu- 
pied  the  nest.  Young  Bayas  are  frequently  tamed,  and  form 
a  most  interesting  and  attractive  addition  to  an  aviary. — 
CaseelVe  Booh  of  Birds,  Part  VI. 


Z!£Céct8  of  the  Sun's  Heat  on  a  Sand-hilL — ^The  following  ia  an 
eztract  from  a  letter  of  Q.  Davidson,  Esq.,  of  the  Coast  Sorvey,  dated 
U.  S.  Coast  Sorvey  Station,  San  Buenaventnra,  Cal.,  Janoazy  23, 1870t 
(communicated  to  8illiman*8  Joumcd  by  Mr.  D.  B.  Smith,  of  Gemian- 
town,  Pa.)  : — *'  I  hâve  had  a  very  curioua  expérience  at  this  station. 
It  is  on  the  eàge  of  a  sandy,  steep  blnff,  70  ft.  above  the  low  fiât 
margin  that  extenda  300  yarda  to  the  aea-beaoh.  At  the  station  I  had 
an  18-in.  théodolite,  with  three  reading  mioroaoopea,  aod  was  eagaged 
in  determining  the  azimath  of  the  principal  Unes  of  the  triangnlatioa 
from  the  atation  San  Baenaventora.  This  involved  obaervatioDS  from 
Bonriae  to  10  a.m.,  and  from  3^  p.m.  to  11  p.m.  Imagine  my  surprise 
when  I  found  that  the  beat  of  the  ann  ponring  ail  the  F.K.  npon  the 
Bouth-weat  f aoe  of  thia  blnff  ao  expanded  it  that  the  levé!  ehowed 
changea  aa  great  aa  45"  !  Then,  in  the  evening,  contraction  begao,  and 
continued  nntil  the  level  at  aunriae  exhibited  changea  of  45"  the  other 
way.  Hère  waa  a  change  of  1'  90"  oertainly  dne  to  changes  of  tem* 
peratnre  ;  oor  loweat  température  waa  àbout  40"  ;  our  greateet  àbont 
79''  in  the  ahade,  aay,  100°  in  the  ann.  Bat  thia  ia  not  ail  ;  I  waa  dia- 
mayed  to  find  that,  in  oooling  during  the  evening,  the  tongne  of  the 
blnff  npon  which  the  atation  ia  aitoated,  twiated  irregnlarly  in  aaimiith 
aa  mnoh  aa  18"  in  three  honra.  Thia,  of  oonrse,  vltiated  ail  my  leenlts, 
and  I  continued  a  f oll  aeriea  aimply  aa  an  experiment,  for  I  ooold  not 
change  my  poaition  for  an  eocentrio  one  withont  many  drawbaoka.  I 
did  change  my  latitude  instrument  and  transit  from  their  poeitiona 
near  the  atation,  and  where  the  same  phenomena  were  exhibited  by 
them.  At  102  yards  from  the  edge  of  the  bluff  they  are  aa  steady  as 
a  rock,  and  I  hâve  nothingbut  the  exoeasive  undulationa  of  the  heated 
air  to  oontend  with." 


SCIEKTIFIO    OPINION. 


THE    JAVA    WEAVER-BIRD   (BAYA),   AND    HESTS. 


488 


SOIENTIFIC   OPINION. 


[  Joa*  l,  1070. 


REVIEWS   OF   BOOKS. 


GaaselVs  Booh  of  Birda,  Translated  and  adapied  from  the 
Tezt  of  the  eminent  German  natnraliBt,  Dr.  Brebm,  by 
Thomas  Bymeb  Jones,  F.B.S.,  Professer  of  Naioral  History 
in  KiDg's  Collège,  LondoD.     Part  YI.     LoDdon  :  CasselL 

THE  sîxtb  part  of  tbis  ezceedînglj  cbeap  and  handacmely  i 
illuetrated  treatise  is  now  beforo  ns,  and  it  leads  us  to 
think  tbat,  shoald  tbe  succeeding  issnes  eqnal  ibose  parts 
already  publîsbed,  tbe  work  wUl  be  one  of  tbe  fineat  accoonts 
of  Birds  generallj  wbicb  oar  language  poasesses.  Tbe  colonred 
plate  in  tbis  part  représenta  Wagler's  Gassicus»  and  is  a  most 
artistic  representstioii.  The  tezt  deals  with  tbe  Passerine 
birds,  and  especially  vitb  the  Weayer-birds  of  différent  climates, 
tbe  Widow-birds,  and  tbe  Bnntings.  Intorealated  witb  tbe 
letter-press  are  many  ezcellent  wood-cats  ;  tbat  of  tbe  Javanese 
Weaver-birds,  wbicb,  throngb  ihe  oonrtesy  of  tbe  puUisbers, 
we  reprodnce  on  page  487,  being  a  Tery  good  ezample  of  tbe 
qnality  of  tbe  illostrations  generally. 


Othm-  Worlds  than  Onta  :  the  Pluraliiy  of  Worîds  atuàicd  under 
iJic  Light  of  récent  Scieimtffie  Bescarches,  By  Eicdabd  A. 
Pboctob,  B.A.,  F^A.8.    London  :  Longmaas.     1870. 

LESS  than  ten  years  ago  Mr.  Proctor  appeared  before  tbe 
pablic  as  little  more  than  tbe  compiler  of  a  Tery  interesting 
treatise  entitled  Satum  and  iia  Syatem,  Since  then  the  writer 
of  thèse  lines  bas  watched  bis  carcer  witb  great  interest  ;  for  in 
a  long  ezperience  of  tbe  lives  of  those  wbo  turn  to  scientifie 
literature  be  bas  fonnd  tbat  tbe  pecnniary  temptations  of  tlte 
craft  are  so  strong,  tbat  we  may  almoat  say  of  tbe  acientifie 
m  an  wbo  commences  book-making  in  early  life,  "  Once  a  com- 
piler, always  a  compiler."  Bnt  tbe  author  of  the  important 
work  now  before  ns  was  made  of  better  stnff  ;  and,  wbile  bis 
labonrs  as  a  writer  bave  been  numerons  enongh,  bis  spirit  of 
original  inquiry  bas  not  abated  a  jot.  Indeed,  on  tbe  contrary, 
Mr.  Proctor,  wbile  achie?ing  a  position  as  the  most  suocessfal 
teacher  of  astronomy  in  England,  bas  been  ail  the  wbile  engaged 
actively  in  researcb,  and  bas,  during  the  period  we  mention, 
announced  a  séries  of  discoveries  wbicb,  of  tbemselyes  alone, 
render  bis  name  famona  wberever  astronomy  is  stndied. 

The  pablishers  of  tbe  work  jost  issned  conld  not,  then,  hâve 
ezercised  a  wiser  discrimination  than  in  seleoting  Mr.  Proctor 
to  Write  a  popalar  acoonnt  of  modem  astronomical  disooyery 
and  récent  astronomical  méthode  ;  for  they  fonnd  in  him  not 
only  a  polisbed  and  facile  writer,  bat  one  who  is  not  less  akiOed 
in  tbe  power  of  convejing  knowledge  than  in  tbe  art  of 
adding  to  our  stock  of  scientifie  Information.  We  congratn- 
late  Messrs.  Longmans  on  their  cboice,  and  on  the  good  fruit 
it  bas  bronght  forth,  and  wbicb  they  ha?e  laid  so  well  before 
tbe  edacated  public.  It  is  not  usual  to  find  astronomical  books 
wbicb  even  the  nninitiated  may  read  witb  interest  and  profit;  and 
wbicb,  nevertheless,  deal  witb  the  most  récent  facts  of  science, 
and  witb  some  of  the  most  complez  proUems  which  puzzle  tbe 
philosopher.  But  such  &  work  is  tbat  of  Mr.  Proctor.  It  is 
a  book  treating  leamedly,  and  yet  aimply  and  i^teUigibly,  of 
those  great  questions  conceming  tbe  lawa  of  the  universe,  of 
wbicb  tbe  outside  world  has  lately  heard  so  mueh  and  nnder- 
stood  so  little,  and  it  is  written  in  snch  excellent  English  that 
its  literary  merits  are  nearly  eqnal  to  its  scientifie  onee. 

We  cannot,  in  tbe  short  space  at  our  disposai,  do  more  than 
indicate  briefly  some  of  the  contents  of  the  yolume,  though 
we  could  wish,  were  it  not  to  the  injury  of  the  publishers,  to 
reproduce  whole  sections  of  tl;e  work  in  thèse  pages,  for  it 
must  be  distinctly  stated  tbat  there  is  not  a  chapter  which  has 
not  some  spécial  importance  attacbing  to  it.  The  book  diffère 
from  most  of  its  class  in  being  fuU  of  original  matter,  which, 
thoQgb  familier  to  the  astronomer,  is  quite  new  to  the  gênerai 
reader.     Tbis  chiefly  consists  in  tbe  exposition  of  some  of  tbe 


antbor's  more  remarkable  hypothèses,  and  in  the  somewhat 
Socratic  analysis  (poshed  sometimes,  we  think,  a  little  too  far) 
of  tbe  Tiews  of  other  workers  at  the  beayens. 

Notably  wonld  we  refer  to  Mr.  Proctor's  chapter  on  the 
constitution  of  the  sua.  In  tbis  will  be  fonnd  a  jnost  attractive 
aoeoant  of  the  reseaicbea  wbicb  establîshed  the  connection 
bedween  magnetic  dialarbances  and  solar  spots,  and  also  the 
author's  objection  to  the  yiews  wliicb  Mr.  Lockyer  and  cer- 
tain other  obeeryera  bave  lately  promulgated.  Mr.  Proctor^a 
yiews  on  Star-drift  and  Nebolœ  are  now  being  laid  before  our 
readers  in  tbe  publication  of  his  récent  lecture  at  the  Boyal 
Institution,  so  we  need  not  dwell  on  them  fnrther.  Bnt  tbis 
chapter  on  tbe  sun  is  so  especiaUy  significant  in  connection 
witb  Mr.  Lockyer's  ideas,  tbat  we  must  ask  those  who  read 
tbe  book  to  giye  it  their  carelol  attention.  Mr.  Proctor 
disputes  Mr.  Lockyer's  ezplanation  of  the  Corona  and  the 
Zodiacal  lights,  and  aocounts  finr  thèse  oa  the  supposition  tbat 
vast  quantities  of  meteora  are  perpetaaily  falling  into  tbe  sun. 
Some  of  Mr.  Proctor's  objections  to  tbe  théories  of  Mr.  Lockyer 
appear  most  jost,  but  we  eonfcsa  that  in  the  présent  condition 
of  facts  we  are  unabie  to  deeide  between  the  two  astronomers. 
Borne  of  Mr.  Lockyer^s  arguments  are  most  ingenious  ;  and, 
though  Mr.  Proctor  bas  fatally  dîssected  others,  we  question 
whether  some  of  his  own  yiews  might  not  be  similarly  dealt 
witb. 

The  only  part  of  Mr.  Proctor's  admirable  work  to  which  we 
take  ezception  is  tbe  last  chapter,  where  be  has  introduced 
matters  that  are  deoidedly  irreleyant,  and  which  will  produce 
a  painfol  sensation  in  the  minds  of  some.  Such  questions  as 
those  of  miracles,  and  the  efficacy  of  prayer,  baye  nothing  to  do 
with  physical  astronomy  ;  they  are  mère  matters  of  faith  ;  and 
we  do  not  think  that  Mr.  Proctor's  well-intentioned  defence  of 
both  prayer  and  miracles  will  satisfy  eyen  the  mildest  soeptic. 
As,  for  ezample,  when  the  anthor,  in  commencing  a  syllogism 
which  should  demonstrate  at  least  tbe  rati<malityof  abeliefin 
miracles,  Mr.  Proetor  writee,  "  Man  différa  from  ail  other  ter- 
restriai  créatures  in  being  responsible  to  his  Creator."  To  tbis 
the  sceptic  wonld  veplj — first  proye  the  existence  of  the  Gireator, 
and  then  demonstrate  that  man  does  diffar  firom  other  animais 
in  tbis  partienhup  respect  !  And  we  must  oonfess  that,  as  a 
matter  of  pure  reason,  the  seeptîo  wonld  baye  the  beat  of  it 
No  ;  the  author  sbould  haye  omitted  thèse  points  from  his 
otherwise  most  yalnable  essay.  Still  we  recommend  ail  our 
readers,  whether  astronomical  or  not,  to  gei  the  yolume  and 
pass  their  own  judgment  npon  it. 
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et  documents  puisés  dans  les  Annales  du  génie  Civil.  Paris.  Lacroix. 

Leçons  sur  la  Physiologie  et  TAnatomie  comparée  de  l'Homme  et  des 
Animaux,  faites  à  la  Faculté  des  Sciences  de  Paris.  Par 'H.  Milne- 
Edwards.     2e  partie.    Paris.    Masson  et  Fils. 

L'étincelle  électrique,  son  Histoire,  ses  Applications.  Par  Paul  Lan- 
renoin.    Ouvrage  illustré  de  103  graduires.    Paris.    Brunant. 

Note  sur  l'enseignement  et  l'exercise  de  la  Médecine  en  Danemark. 
Par  A.  Dureau.    Paris.    Dubuisson  et  Cie. 


CORRESPONDENCE. 


-•o«- 


It  is  distinotly  to  ba  borne  in  mind  that  w«  do  noi,  by  ioMiibig  letton,  oonvoy 
eny  opiaïon  fayonreble  to  their  contente.  We  open  ottr  eolomni  to  elL  without 
leaning  to  any;  end  thoe  snpply  e  ehennél  for  the  poblioetion  of  opinions  of 
ellBlieaes. 

Ko  notiee  wbeterer  will  be  teken  of  enonymous  eommnnieations. 

We  eennot  nnderteke  to  retnm  rqeeted  commnnioetioni. 


The  Eoyal  Society. 

SiB,— I  am  gratified  to  find  that  the  opinions  expressed  by  me  in  a 
récent  nnmber  of  your  journal  hâve  been  echoed  in  other  qnarters. 

Aocording  to  a  letter  in  the  last  number  of  NaturCy  it  would  appear 
that  two  oandidates  of  established  réputation  hâve  been  passed  over, 
whilst  others,  whose  daims  are  slight,  hâve  been  selected  by  the 
Council  of  the  Boyal  Society,  and  recommended  for  élection  ;  and  the 
still  more  important  question  has  been  raised,  "  What  are  the  principles 
which  govem  the  choiee  of  Fellows  in  the  Boyal  Sodety  ?  *'  As  a 
contribution  towards  the  solution  of  this  problem,  I  wish  to  put  forward 
Bome  facta  relating  to  the  élection  of  the  ohemicol  side  of  the  Society 
in  late  years. 

One  of  the  prindples  of  action  would  seem  to  be  not  to  elect  an 
eminent  chemist  on  his  first  application.  Thus,  Mr.  Perkin  was 
rejected  on  his  first  application.     Dr.  Boscoe  had  to  apply  four  times. 

The  persistent  rejection  of  Dr.  Lethoby  is,  again,  a  fact  reqniring 
elucidation,  inasmuch  as  that  gentleman  has  become  a  power  in  the 
State. 

The  instances  of  unworthy  sélection  it  is  hardly  posaible  to  particn- 
larize  ;  but,  looking  through  the  list  of  chemical  Fellows,  we  are 
greatly  puzzled  in  the  attempt  to  assigrn  the  minimum  of  attainment 
whioh  shall  be  compatible  with  admission  to  the  Fellowship. 

I  am,  &c.,  J.  Alfred  Wa^hclyn. 

London,  23/(2  May,  1870. 


Natubal  Sélections  and  the  Nest-buildino  Power  of  Birds. 

Sir, — In  Ko.  81  Mr.  Higgins  quotos  a  passage  from  Contributions 
io  the  Theory  of  Natural  Sélection,  by  Mr.  Wallaoe,  in  whioh  the 
latter  gentleman  attributea  the  nest-buUding^wers  of  birds  to  their 
faculties  of  observation^  memory,  and  imitation  ;  or,  in  his  own  words, 
"  It  would  be  very  extraordinary  if  young  birds  could  live  for  days  and 
weeks  in  a  nest,  and  know  nothing  of  its  materials  and  the  manner 
cf  its  construction." 

Kow,  if  Buch  be  the  case,  why  do  they  not  follow  it  ont  ?  I  hâve 
known  cases  in  whioh  the  birds  never  saw  a  nest,  yet  when  the  breed- 
ing  season  came  round,  they  built  their  nest  in  the  usual  way  and 
form. 

One  case  I  will  relate  :— -The  second  day  af  ter  a  oanary  had  hatched 
a  sitting  of  five  eggs,  an  aoddent  occurred,  by  which  the  cage  was 
knocked  from  the  wall  and  broken,  and,  as  a  matter  of  oonrse,  its 
occupants  were  sent  in  ail  directions  ;  two  of  the  young  birds  were 
killed  ontright,  the  remaining  three  were  carefnlly  taken  from  the 
broken  cage,  and  plaoed  in  another  with  the  hen  bird  ;  the  nest, 
having  been  destroyed  l^  the  fall,  was  replaoed  by  a  pièce  of  flannel, 
into  which  the  young  birds  were  laid  ;  the  mother  succeeded  in  rear- 
ing  the  whole  three,  two  of  which  afterwards  paired,  and  in  time 
built  a  perfect  nest  from  the  materials  given  them,  which,  upon  com- 
plotion,  in  no  way  resembled  the  flannel  in  make,  or  the  position  in 
which  it  was  placed. 

Now,  I  ask,  what  was  it  that  tanght  those  birds  to  build  their  nest  ? 


Had  it  been  their  powers  of  observation,  memory,  or  imitation,  why 
did  not  the  structure  take  the  form  of  the  heap  of  flannel,  instead  of 
that  laid  ont  by  Naturels  architect  ?  Birds  may,  and  donbtless  hâve, 
the  above*named  faculties  ;  but  not,  I  think,  suffidentiy  developed  to 
enable  them  to  build  a  neat  from  the  mère  remembranoe  of  the  one 
in  whioh  they  were  bom,  any  more  than  a  child  would  be  able  to  make 
a  cradle.  I  hâve  watched  a  child  ooncentrate  ail  its  attention  upon 
the  cradle  in  which  it  was  lying.  Was  it  the  structure  or  the  colour 
of  the  lining  which  fized  its  littie  mind  P  What  in  after  years  will  it 
remember  of  eitherP  Nothing.  I  can  see  no  reason  why  a  bird 
babyhood  should  be  of  a  more  enlightened  nature  than  the  oorrespond- 
ing  period  of  our  own  lives.  I  hâve  known  cases  in  which  a  thrush 
has  been  brought  np  in  a  blackbird*s  nest,  and  a  house-sparrow  in 
that  of  a  linnet.  But  would  the  smoothly-plasterod  nest  of  the  thrush 
be  replaced  by  the  nest  of  the  blaokbird,  or  the  shapeless  mass  of  the 
house-sparrow  be  replaced  by  the  neat  nest  of  the  linnet  ? 

I  am.  Sir,  your  obedient  servant, 

Coîchestcr,  May  27.  W.  M.  C. 


SCIENTIFIC  SOCIETIES. 


-•o«- 


Beeretariee  of  Sooietiee  will  obliee  ut  by  regalerly  forwerdiog  *'Abetreete  of 
ProeeeâiDgt  ;  "  end  they  woald  do  mnch  to  ealuuioe  the  iotereet  end  tneoese 
of  their  meeting  if  they  woald  enable  ne  to  pnblish  ia  eaticipetion  '*  notices 
of  piçen  to  be  read."  ___^_« 

BOYAL  SOCIETY. 

Mat  19th. — ^The  following  papers  were  read,  or  "  taken  for  read," 
"On  the  relative  Duration  of  the  Component  Parts  of  the  Badial 
Sphygmograph  Trace  in  Health."  By  A.  H.  Oarrod,  of  St.  John's 
Collège,  Cambridge.  The  graphie  method  of  representing  the  various 
phenomena  occurring  in  the  body  dnring  life,  which  haa  been  so  mnch 
developed  by  MM.  Marey  and  Chauvean,  of  Paris,  has  placed  within  our 
reach  great  f aoilities  for  obtaining  an  accurate  knowledge  of  the  re- 
lations, in  point  of  time,  of  mutually  dépendent  physiological  events, 
and  the  sphygmograph  has  become,  among  others,  an  instrument 
familiar  to  most  interested  in  science. 

By  means  of  this  instrument,  a  detailed  and  truthful  record  can  be 
easily  obtained  of  the  modifications  in  the  diameter  of  any  superficial 
artery,  and,  as  nsually  constructed,  it  is  intended  to  be  applied  to  the 
radial  at  the  wrist. 

The  traces  to  be  referred  to  were  taken  with  one  of  Marey's  instru- 
ment, as  made  by  Breguet.  The  recording  paper  ran  its  whole  length 
41  in.,  in  seven  seconds,  and  thus,  by  counting  the  nnmber  of  puise- 
beats  in  each  trace,  and  mnltiplying  the  nnmber  thus  obtained  by 
8*57143,  the  rate  of  the  puise  at  the  time  the  trace  was  taken  was 
easily  found. 

The  lever-pen  was  of  thin  steel,  sharply  pointed,  and  it  reoorded  by 
scratching  on  highly.polished  paper  previously  smoked. 

It  is  now  geuerally  agreed  that  in  each  pulsation  of  the  radial 
sphygmograph  traces  the  main  rise  is  the  effect  of  the  contracting 
Tentricle  sending  blood  into,  and  thus  fiUing,  the  arterial  System. 

This  rise  is  foUowed  by  a  continuons  fall  when  the  puise  ia  quick, 
but  when  slow,  its  continuity  ia  inteimpted  by  a  slight  undnlation, 
convex  upwards. 

The  major  fall  is  foUowed  by  a  seoondary  rise,  not  so  considérable 
as  the  main  one,  but  more  m'arked  than  any  other,  and  this  secondaiy 
rise  is  evidentiy  due  to  the  closnre  of  the  aortic  valves  preventing 
fnrther  flow  of  blood  heartwards. 

The  two  points,  therefore,  the  commencement  of  the  primary  and 
of  the  seoondary  rise,  may  be  considered  to  mark  the  beginning  of  the 
systole  of  the  heart  and  the  doenre  of  the  aortic  valve  respeotively, 
as  far  as  they  influence  the  artery  at  the  wrist  ;  and  the  interval  be- 
tween  thèse  two  events  may  be  oalled  the  first  part  of  the  arterial 
sphygmograph  trace,  while  the  interval  between  the  beginning  of  the 
seoondary  rise  and  that  of  the  stusceeding  primary  one  oonstitntes  the 
second  part  of  the  same  trace. 

In  1865,  Professer  Donders*  pnblished  the  résulta  of  expérimente  to 
détermine  the  relative  duration  of  the  first  and  second  part  of  the 
cardiac  révolution  with  différent  rapidities  of  movements  of  the  heart, 
taking  as  his  data  the  commencement  of  the  first  and  second  sonnds 
respeotively  ;  and  he  came  to  the  conclusion  that,  thongh  the  second 
part  varied  with  the  rapidity,  the  first  part  was  almost  constant  in  aU 
cases. 

On  commencing  work  with  the  sphygmograph,  the  author  came  to 
the  same  conclusion  with  regard  to  the  trace  at  the  wrist,  but,  on  im- 
proving  his  méthode  of  observation,  he  has  arrived  at  a  différent 
resuit. 

>  Om  tkê  Skjfikm  of  tkê  Boundi  ^  tkê  BêoH,  By  F.  O.  Doaden.  Tnuulated  in 
the  VubUn  q^writrlp  JournàL  ^  Mêdieal  SeUmoe,  Feb.  1888,  from  the  XfêUHandiêék 
ûreki^vomr  Chuee»,  m  Nutuurkuudê,  Utrecht,  1666. 
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The  beat  means  of  msnring  an  accarato  measarement  of  any  sphyg- 
mograph  trace  ia  to  projeot  ail  the  pointa  deaired  to  be  compared  on 
to  one  atraight  Une,  and  thia  ia  done  by  fixing  the  tnœ  on  to  a  pièce 
of  board,  whioh  haa  another  pointed  leyer  attached  to  it,  with  reUi- 
tions  aimilar  to  thoae  of  the  lever  and  reoording  appaiatna  in  the 
original  inatniment.  By  thia  meana  linee  can  be  aoratohed  on  the 
trace  aimilar  to  thoae  whioh  wonld  be  prodnced  by  the  inatmment 
itaelf  if  the  watchwork  were  not  moving,  and  a  reanlt  oan  be  easily 
produoed. 

The  reaaon  why  thia  meana  haa  to  be  employed  ia,  beoanae  the 
lever  in  the  aphygmograph  movea  in  part  of  a  cirole,  not  directly  np 
and  down. 

The  ratio  between  the  length  of  the  firat  part  of  eaeh  pnlae-bcat  in 
a  trace  and  that  of  the  whole  beat  waa  meaanied  with  a  amall  plûr  of 
oompaaaea,  and  from  theae  the  average  waa  obtained,  whioh  thoa 
eliminated,  in  a  great  degree,  the  Tariationa  prodnced  by  the  respira- 
tory  movementa,  and  alao  aome  of  the  o!ockwork  imperfeoUona. 

For  example,  in  the  firat  of  the  fignrea  exhibited  by  the  anthor,  the 
ratioa  in  the  aeveral  beata  were  :— 1  : 1-8,  1*725,  1*725,  1*775,  1*725, 
1*7,  1*725,  1*775,  1*8, 1*775,  1*675, 1*75,  1*75,  1*725,  with  an  average 
of  1  :  1*7443. 

Again,  in  the  aecond  figure,  the  ratioa  were  : — 1  :  3*8,  3*775,  3*8, 
3*825,  with  an  average  of  1  :  3*8. 

CaÛing  the  rate  of  the  polae  ^r,  and  the  nnmbsr  of  timea  the  Jirat 
part  ia  contained  in  the  whole  beat  i/,  xy  eqnals  the  nnmber  of  timea 

1 
that  the  first  part  ia  contained  in  a  minute,  and  —  eqnals  the  part  of 

a  minute  ooonpied  by  the/r«t  part  of  each  pnlae-bcat. 

From  aeveiâl  obaervaiiona,  it  waa  fonnd  that  scy  inoreases  with  .v, 
not  directly  aa  it,  but  aa  ita  cube  root  ;  consequently,  the  f ollowing 
équation  finda  xy  in  terme  of  <t 

k  being  a  oonatant,  eqnal  to  47  (about). 
For  inatance,  in  fig.  1,  a;  «137,  ly»  1*7443  ; 
and  in  fig.  2,  .Ta44,    i/b3'8  ; 

and  137  x  1*7443»  238  9691  ; 
44  X  3*8        - 167*2  ; 
and  238-9691  :  167*2  :  :  l*43j  1, 

and  »  v/ 137  :  »  v^  44  :  : 

=  5*155:3*54:  :  1*456  : 1, 
whioh  ahowa  that  in  theae  individual  caaea  xy  varies,  within  the  limita 
of  expérimental  error,  aa  the  cube  root  of  x. 

If  thia  atatement  of  the  ratio  of  the  firsi  part  of  the  trace  to  the 
whole  beat  ia  a  correct  one,  a  knowledge  of  the  rapidity  of  the  puise 
alone  ia  anfBcient  to  enable  the  length  of  the  fret  part  to  be  found  by 
multiplying  the  cube  root  of  the  rapidity  by  the  oonatant  quantity  47. 

Thna,  auppoaing  the  puise  beata  64  timea  in  a  minute,  the  cube  root 
of  64  being  4,  4  x  47*188,  and  the  length  of  the  firat  part  of  the  beat 
ought  to  be  yf^  of  a  minute.  In  one  caae  with  cpa64,  my  waa  found 
to  be  185*75,  and  in  another  with  a?si63*5,  œy^^lSl-77,  both  numbers 
whioh  agrée  cloeely  with  the  requirementa  of  the  équation. 

With  ff»140,  and  therefore  >  ^/^5'2, 

5*2x47  «244*4; 
and  therefore  the  firat  part"^|^— ^^  of  a  minute  ;  in  a  pulae  of  that 
rapidity  xy  was  found» 242*9. 

To  aave  the  trouble  of  extraoting  the  cube  root  for  any  rapidity,  theae 
faota  hâve  been  thrown  into  a  co-ordinate  form  in  the  accompanying 
table,  and  the  obacrvationa  on  whioh  the  formula  ia  baaed  are  repre- 
sented  by  dota  on  their  proper  oo-ordinates,  the  calculated  curve,  with 
^b47,  being  represented  by  a  continnoua  lino. 

Since  the  above  équation  waa  worked  ont,  a  great  many  other 
obaervationa  hare  been  made,  aeveral  of  whioh  are  reoorded  on  the 
Table,  and  in  health  no  casea  hâve  been  found  which  départ  from  the 
curve  more  than  thoae  indioated  on  it. 

The  obaervationa  made  on  the  author  are  repreaented  by  simple 
blaok  dota,  thoae  made  on  othera  are  encircled  by  a  ring  ;  great  aize 
of  a  dot  indicates  that  more  than  one  independent  obaervation  haa 
prodnced  exaotly  aimilar  résulta. 

In  none  of  the  casea  hâve  meaauromenta  been  made  after  violent 
exerciae.  Differeuoea  in  the  height  and  âge  of  the  aubjecta  experi- 
mented  on  hâve  not  been  fonnd  to  produce  any  appréciable  effect. 

The  traoe  from  infants  has  not  been  examined. 

From  the  équation  vysz'^^x .  h  the  length  of  the  second  part  of  the 


pulae  traoe  may  be  representod  in  terme  of  œ,  aa >  — —  ;  and 


a' .  k 


aa 


from  the  nature  of  y  it  cannot  be  leaa  than  unity  (no  pulae  having 
been  aeen  with  two  contractiona  or  more  between  two  aucceasive 
doeuree  of  the  aortic  valve),  the  limit  of  cardiac  rapidity  may  be 
dednced  to  be  322  in  a  minute  (7:b47),  but  it  iaacarcely  probable  that 
pulaea  of  auch  a  rate  oould  remain  so  auffioiently  long  to  be  counted. 

In  many  caaea  of  diaeaae  implioating  the  ciroulatory  ayatem,  the 
équation  given  above  indicates  that  the  duration  of  the  frst  part  of 
the  heart'a  action  ia  not  normal;    thns,  in  a  boy  auffering  from 


typhoid  fever,  on  the  aecond  day  after  the  pyrexia  had  oeased,  and 
when  the  température  waa  below  the  normal,  xy  was  found  «225*25, 
where  x  »  60,  which  differs  from  the  équation 

•^767  X  47-190*82. 
which  ahowa  that  the  length  of  the  Jirst  part  ia  conaiderably  too  ahort 
in  the  former.    In  the  aame  case,  three  daya  later,  the  patient  ra{ndly 
improving,  with  x  —  56*5, 

ary=''188, 
which  is  muoh  nearer  the  calculated  normal  reaidt,  180*5,  than  on 
the  former  oooaaion,  the  trace  keeping  paoo  with  the  other  phyaical 
changea. 

It  ia  probable  that  many  other  imperfeotiona  in  the  ciroulatory 
ayatem  can  be  similarly  indioated,  and  it  haa  been  ahown  above  with 
what  faoility  a  diagnoaia  may  be  arrived  at. 

•  "  A  Ninth  Memoir  ou  Quantica."    By  Profeaaor  Cayl^y.    A  papor 
impoaaible  to  abstract  in  a  brief  space. 

*'  On  some  Elementary  Principlea  in  Animal  Meohanioa.— Ko.  IT. 
On  the  Différence  between  a  Hand  and  a  Foot,  aa  ahown  by  their 
Flexor  Tendona."  By  the  Bov.  Samuel  Haughton,  M.I).,  DnbL, 
D.C.L.,  Oxon,  Fellow  of  Trinity  Collège,  Dublin.  The  fore  feet  of 
vetebrate  animale  are  often  uaed  merely  aa  organe  of  locomotion,  like 
the  hind  feet  ;  and  in  the  higher  mammals  they  are  more  or  lest 
"  cephalised,"  or  appropriated  aa  handa  to  the  nae  of  the  brain. 

The  proper  nae  of  a  hand  when  thna  apecialiaed  in  ita  action,  is  to 
grasp  objecte  ;  while  the  proper  nae  of  a  foot  ia  to  propel  the  animal 
forward  by  the  intervention  of  the  gronnd. 

In  the  case  of  the  hand,  the  flexor  muadee  of  the  fore  arm  aot  npon 
tho  finger  tendons,  in  a  direction  from  the  muaclea  towazda  the 
teudona,  which  latter  nndergo  friction  at  the  wriat  and  other  joints  of 
f he  hand,  the  force  being  applied  by  the  muaclea  to  the  tendon  above 
tho  wriat,  and  the  reaistance  being  applied  at  the  extremitiew  of  the 
tcndona  below  the  wriat  by  the  object  graaped  by  the  hand. 

From  the  prindple  of  '*  Leaat  Action  in  Nature  "  we  are  entitled  to 
assume  the  atrength  of  each  portion  .of  a  tendon  to  be  proportional  to 
the  force  it  ia  required  to  tranamit  ;  and  ainoe,  in  a  proper  hand, 
thèse  forcée  are  continually  diminiahed  by  friction,  aa  we  proeeed  from 
the  muacle  to  the  fingera,  we  ahould  expect  the  atrôngth  of  the  tendon 
above  the  wrist  to  be  greater  than  the  united  atrengtha  of  ail  the 
finger-tendons. 

Converaely,  in  a  proper  foot,  the  foroe  ia  applied  by  the  ground  to 
the  extremitiea  of  the  tendona  of  the  toes,  and  transmitted  to  the 
flexor  muaclea  of  the  leg,  by  means  of  the  tendona  of  the  inneranUe, 
whioh  undergo  friction  in  passing  round  that  and  the  other  joints  of 
-  the  foot.  In  thia  case,  therefore,  we  should  expect  the  united  atrengtha 
of  the  flexor  tendona  of  the  toea  to  exceed  the  atrength  of  the  flexor 
tendona  above  the  heel. 

In  the  caae  of  the  hand,  friction  acte  againat  the  muaclea  ;  in  the 
case  of  the  foot,  friction  aida  the  muaclea. 

I  hâve  meaaured  the  relative  atrengtha  of  the  deep  flexor  tendona 
of  the  hand  above  and  below  the  wriat  in  aeveral  animale,  and  alao 
the  relative  atrengtha  of  the  long  flexor  tendona  of  the  foot  above  and 
below  the  ankle  in  the  following  manner  : — 

I  weighed  certain  lengtha  of  the  tendona  above  the  wriat  and  ankle, 
and  compared  theae  weighta  with  the  weighta  of  eqnal  lengtha  of  the 
flexor  tendona  of  the  fingera  or  toea,  aaanming  that  the  weighte  of 
equal  len'gths  are  proportional  to  their  croaa  aeotiona,  and  thèse  again 
proportional  to  the  atrengtha  of  the  tendona  at  the  place  of  seotion. 
The  différence  between  the  weighta  above  and  below  the  joint  repre- 
aenta  the  snm  of  ail  the  frictions  experienoed  by  the  tendons  between 
the  two  pointa  of  section. 

The  following  tablea  oontain  the  reaulta  of  my  meaaorements  : — 

Tablb  I.    Friction  of  Long  Flexor  Tendons  of  Toes.    (Cross  seotion  of 
toe  tendona  greater  than  oroaa  seotion  of  muaole  tendons.) 

Amonnt  of  Amont  ef 

frictioa 
pwcent. 

1.  Pyrenean  Mastiff. 65*4 

2.  Africanlion 590  18. 

3.  OommonFox 57*6  19. 

4.  AfrioanJabim 56*8  20. 

5.  American  Bhea 52*4  21. 

6.  Indian  JaokaU 49*2  22. 

7.  American  Jaguar 49*2  28. 

8.  New  Zealand  Weka  Bail  47*5  24. 

9.  Silver  Fheaaant    47*4  25. 

10.  Bengal  Tiger    46*0  26. 

11.  Indian  Léopard    45*5  27. 

12.  Six-banded  Armadillo  ...  44*4  28. 

13.  Three-toed  Sloth 42*5  29. 

14.  Blaok  Swan 360  30. 

15.  CommonHare 360  31. 

16.  EuropeanWolf 340 


17.  Auatralian  Dii^o 33*8 

Japaneae  Bear 31.7 

Virginian  Bear 85-» 

Comraon  Llama    .........  25*9 

Hedgehog 25*0 

AfricanOatrich    24*6 

CommonOtter 19*8 

Man  (mean  of  5) 16*2 

Spider-Monkey 12*3 

Goat 9.5 

One-homed  Bhinooeros..    9'<^ 

Negro-Monkey 8*0 

BrahminCow  6*8 

Nemistrine  Maoaq[Qie   ...    2*0 
Boomer  Kangaroo   0*0 


The  foregmng  animais  ail  réalise  the  typioalidea  of  atrue  foot, 
a  variable  amount  of  friction  at  the  anÛe-joint  ;  thia  friction  disap- 


Jane  1,  1870.] 


SOIBNTIFIO   OPINION. 


491 


pearing  altogether  in  tbe  Boomer  Kangaroo,  wlioso  method  of  progres- 
Bion  realisea  abeolaie  meohanioal  perfection,  os  no  f oroe  whaierer  U 
conBumed  by  the  friction  of  tho  flexor  tendons  at  the  heel. 

The  only  animalfl  whose  feet  doyiated  ftom  the  typioal  foot  were 
three,  Tiz.,  Alligator,  Common  Poronpine,  and  Fhalanger.  In  thèse 
animalfl  the  foot  hais  the  meohanioal  action  of  a  hand,  or  grasping 
organ  ;  and  the  flexor  tendons  above  the  ankle  exceeded  those  below 
the  ankle  by  the  foUowing  amoonts  ; — 

Fer  cent. 

1.  Alligator 11-5 

2.  Common  Porcnpine  20'0 

3.  Fhalanger 29*2 

In  the  oaae  of  the  flexor  tendons  of  the  hand,  I  obtained  the  foUowing 
resnlts  :^ 

Table.  II.     Friction  of  Deep  Flexor  Tendons  of  Hand.     (Cross  seoUon 
of  muBclo  tondons  greater  than  cross  section  of  fingor  tendons.) 


Amonnt  of 
friction 
per  Cent. 

8.  Negro-Monkey 27-4 

9.  Spider-Monkey 265 

10.  BengalTiger    22*7 

11.  Common  Fox    20*7 

12.  Pyrenean  Mastiff 70 

13.  Goat 00 


Amount  of 
friction 
per  cent. 

1.  Common  Porcnpine    71*0 

2.  SootyMangaby 49*2 

3.  Nemestrine  Macaque 40*  7 

4.  Capachin  Monkey 35'3 

5.  Yirginian  Bear  35*0 

6.  Earopean  Wolf 31*4 

7.  JapaneseBear   30*6 

It  will  be  observed  that  tho  fore-foot  of  the  goat,  regazded  simply  as 
an  organ  of  locomotion,  attains  a  perfection  comparable  with  that  of 
the  hind  foot  of  the  Kangaroo,  no  force  being  lost  by  friction  at  the 
wrist  joint. 

Tho  only  animal  in  which  I  foand  a  departare  from  tho  typical 
hand  was  the  Uama,  in  which  the  flexor  tendons  of  tho  flngors  exceed 
the  flexor  tendon  aboyé  the  wrist  by  14*4  per  cent. 

Tho  bearing  of  the  foregoing  resnlts  on  the  habits  of  locomotion  of 
the  soYcral  animais  will  snggest  themseWes  at  once  to  natnralists 
who  hâve  carefnlly  stndied  tiiose  habits.  I  shall  merely  add  that  the 
snbject  admits  of  being  carried  into  the  détails  of  the  soparate  or 
combined  actions  of  the  several  flngers  and  toes,  and  that  the  habits  of 
varions  kinds  of  monkeys  in  the  nse  of  certain  combinations  of  Angers 
or  toes  may  be  explained  satisfactorily  by  the  minute  stndy  of  the 
arrangement  and  seyeral  strongths  of  the  varions  flexor  tendons  dis- 
tributed  to  the  flngors  or  toes. 

"  On  the  Cause  and  Theoretic  Value  of  the  Besistance  of  Flexure 
in  Beams."  By  W.  H.  Barlow,  FJELS. — ^A  paper  on  practical 
mechanics. 


ETHNOLOGICAL  SOCIETY. 

Mat  24th. — Anniversary  Meeting. — Prof.  Hnxley,  président,  in  the 
chair.  The  report  of  the  counoil  aod  the  treasurer's  report  were  read 
and  adopted.  Thèse  reports  showed  that  the  position  of  the  society 
was  highly  satisfactory.  The  président  delivered  an  address,  in  which 
he  gave  a  history  of  the  efforts  which  had  been  made  for  amalgamating 
the  Ethnological  and  Anthropological  Societies,  and  hinted  at  the 
desirableness  of  union  being  effected  Ixïfcween  several  societies  having 
kindred  objects.  He  also  referred  to  the  encouragement  which  the 
British  Association  had,  since  the  Nottingham  meeting,  given  to 
ethnological  science  by  allowing  the  biological  section  to  résolve  itself 
into  departments.  The  following  is  the  resuit  of  the  ballot  for  ofBcers 
and  conncil  : — Président,  Professer  Huxley,  LL.D.,  F.B.S.  ;  Vioe^Pro- 
sidents,  Dr.  A.  Campbell,  Sir  John  Lnbbock,  Bart.,  M.P.,  E.  B.  Tylor, 
Esq.,  Thomas  Wright,  Esq.,  M.A.  ;  Honorary  Treasurer,  H.  G.  Bohn, 
Esq.  ;  Honorary  General  Secretary,  Colonel  A.  Lane  Fox  ;  Honorary 
Foreign  Secretary,  Hydo  Clarke,  Esq.  ;  Counoil,  W.  Blaokmore,  Esq., 
Professor  Bask,  F.B.S.,  G.  Campbell,  Esq.,  Dr.  Bamard  Davis,  W. 
Boyd  Dawkins,  Esq.,  M.A.,  F.B.S.,  J.  Dickinson,  Esq.,  Robert  Dunn, 
Eaq.,  J.  W,  Flower,  Esq.,  David  Forbes,  Esq.,  F.B.S.,  A.  W.  Franks, 
Esq.,  M.A.,  Bev.  Canon  Grcenwell,  A.  Hamllton,  Esq.,  F.  Hindmarsh, 
£eq.,  T.  McK.  Hughes,  Esq.,  M.  A.,  Dr.  Richard  King,  Sir  B.  I.  Mur- 
chison,  Bt.,  K.C.B.,  J.  F.  McLennan,  Esq.,  Bev.  Dr.  Nicholas,  M.A., 
£.  B.  Pnsey,  Esq. 


CHEMICAL  SOCIETY.» 

Mat  IOtu. — Dr.  Warren  Do  La  Bac,  F.B.S.,  vioe-president,  in  tho 
chair. — Mr.  S.  H.  Johnson  was  deoted  a  fellow. 

Mr.  Griffin  exhibited  and  explained  a  new  gas-fnmace,  which  is 
capable  of  melting  about  3  Ib  of  iron  in  little  more  than  one  hour. 

Mr.  Walenn  described  "  A  Method  for  Coating  Cast-iron  Objects,  by 
Eloctrolysis,  with  Copper  or  Brass."  The  peculiarity  of  this  method 
consista  in  the  ciroumstanoe  that  no  hydroc^n  ia  evolved  during  tho 
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prooeas.  The  following  ia  the  prescription  of  an  eleotrolytio  bath  for 
brass  : — A  mixture  of  equal  parts  of  ammonio  tartrate  and  potassio 
cyanido  is  saturated  with  oyanide  of  zinc  and  cyanide  of  oopiKjr  ;  and 
to  this  solution  oxide  of  zinc  and  cupric  oxide  are  added.  The  bath 
bas  to  be  heated,  during  the  procesa,  to  about  80°.  Several  articles 
(a  calico  printing  valse,  &o.),  ooated  with  brass  in  this  manner,  were 
submitted  to  the  inspection  of  the  assembly. 

Mr.  Tookey,  Assayer  in  the  Japanese  Impérial  Mint,  communicated 
a  paper  "  On  the  Manipulation  of  Asaaya  of  Gold  and  Silver  Bullion." 
The  number  of  soparate  processea,  from  the  flrst  weighing-in  of  a  pièce  of 
gold  bullion  to  the  second  weighing-out,  before  its  value  can  be  ascor- 
tained,  are  well  known  to  ail  assayers.  Tho  author  had,  in  connection 
with  the  lato  Mr.  Hewny,  commenced  some  opérations,  with  the  view 
to  treat  a  batch  of  assays  simultaneously,  instead  of  handling  them 
in  rotation  and  individnally,  as  by  the  ordinaiy  method.  The  way 
pursuod  by  him  now  is  this . — A  conical-shaped  tube  of  platinum  is 
dosed  at  its  narrower  end  with  a  perforatod  plate  ;  the  wider  end  is 
providcd  with  a  shoulder,  so  that  it  can  be  snpported  by  a  porcelain 
tile  having  ciroular  holes.  The  tubes  and  the  holes  are  numbored,  so 
that  each  assay  can  be  recognized  after  the  opération.  The  whole 
arrangement  is  then  immersed  in  a  vessel  containing  hydrio  nitrate 
(of  the  proper  strength),  boiled  for  the  requisite  time,  &c.  In  this 
manner  a  great  number  of  buUions  may  be  managed  as  one  assay, 
and  thus  a  considérable  amount  of  time  gained.  A  similar  rédaction 
in  time  can  also  be  obtained  in  the  assay  of  silver  bullion  by  the  "dry 
method."  One  of  the  opérations  in  this  method  is  the  hammering 
and  brushing  of  the  silver  buttons  after  they  bave  been  detached  from 
the  cupels.  Mr.  Tookey  employé,  instead  of  this,  the  following  pro- 
cesB  : — ^He  transfers  the  silver  buttons  into  the  depressed  perforated 
cavities  of  a  platinum  plate,  fastens  each  button  by  means  of  a  handle 
of  platinum  wire,  and  immerses  the  plate  in  pure  hydric  chloride, 
which  is  heated  until  ail  bone-aah  has  been  dissolved  ;  the  plate  is 
then  taken  ont,  washed  properly,  and  dried.  The  cavities  of  tho  plate 
are  numbered  to  corresi>ond  with  the  cupels  in  the  muffle. 

Mr.  Perkin  read  %  note  "  On  some  Bromine  Derivativos  of  Cou- 
marin." 

Bromine  combines  readily  with  ooumarin,  without  the  évolution  of 
hydrio  bromide  in  appréciable  quantities;  but  the  product  varies 
according  to  the  manner  in  which  the  experiment  is  ];>erformed.  The 
following  definite  results,  however,  were  obtained  : — On  adding  1  part 
of  coumarin  diffused  in  carbon  disolphide  to  1  part  of  bromine,  with 
several  times  its  bnlk  of  carbon  disulphide,  the  coumarin  combines 
with  tho  bromine  ;  and  the  oompound  is,  after  having  allowed  the 
carbon  disulphide  to  evaporate  spontaneously,  obtained  as  a  crystal- 
line  mass,  which  may  be  purified  by  re-crystallization  from  alcohol. 
Crystals,  thus  obtained,  dried  in  vacuo  and  analyzod,  led  to  the  for- 
mula, CgH^OsBr,,  which  shows  it  to  be  dibromide  of  coumarin.  It 
fuses  at  about  100°,  with  partial  décomposition  ;  and,  when  fnrther 
heated,  gives  off  bromine.  It  is  easily  soloble  in  alcohol  ;  this  solu- 
tion is  decomposed  by  heating  or  exposure  to  sunlight. 

When  a  mixture  of  2  parts  of  bromine  and  1  part  of  ooumarin  in 
Carbon  disulphide  is  heated,  in  a  sealed  tube,  to  about  140*  for  a  few 
hours,  a  crystalline  product  is  obtained  on  cooling,  and  largo  quanti- 
ties of  hydric  bromide  are  giveu  off  on  opening  the  tube.  The  crystal- 
line substance  is  separated  from  the  carbon  disulphide,  and  dissolved 
in  boiling  alcohol,  from  which  it  orystallises  ont  again  on  cooling. 
Analysis  showed  it  to  be  CpH^Br^O^  ;  thàt  is,  ooumarin  with  two  of 
its  hydrogen  replaced  by  bromine, — dibromocoumarin.  It  fuses  at 
174°,  and  diatils  unohanged  ;  it  dissolves  in  boiling  alcohol,  from  which 
it  orystallises  in  needles.  The  alcoholio  mother-liquor  from  dibromo- 
coumarin contaius  a  second  body,  which  can  be  obtained  by  evaporat- 
ing  off  part  of  the  spirit,  and  re-ciystallizing  the  product  for  several 
times.  The  numbera  obtained  in  the  analysis  agrée  with  tVe  formula 
CoH^BrOa  ;  it  is  thcreforo,  bromocoumarin.  It  fuses  at  110^,  ismore 
soluble  in  alcohol  than  the  preceding  body,  and  forme  bcantif al  curved 
crystals.  Both  the  bromo-  and  the  dibromocoumarin,  when  boiled 
with  aqueous  i>otaBgic  hydrate,  yield  potassiam-salts  of  new  acids-^ 
probably  bromo-  and  dibromocoumario  acids. 

Dr.  Divers  gave  aome  remarks  "  On  the  Précipitation  of  Solutions 
of  Ammonium-Carbonate,  Sodium-Carbonate,  and  Ammonium-Carba- 
mate  by  Calcium-Chloride." 

The  results  of  thèse  expérimenta  are  chiefly  of  intereat  aa  supplying 
a  characteristio  réaction  for  the  carbamate.  If ,  to  an  aqueous  solu- 
tion of  NHg  and  CaCl,  a  very  littlo  of  a  dilnte  solution  of  ammonio 
oarbonato  is  added,  a  gelatinous  preoipitate  forme,  which  soon  dis- 
solves, but,  after  a  short  time,  again  re-appcars,  and  assnmos  aehalky 
condition.  If  a  somewhat  larger  quantity  of  the  diloto  aolntion  of 
ammonio  oarbonato  is  taken,  the  procipitato  formed  at  flrst  is  perma- 
nent. In  both  oases,  however,  it  takea  days  till  the  précipitation  is  so 
far  complète  that  the  supematant  liqnid  no  longer  givea  any  preeipi- 
tate  on  being  heated. 

Sodio  carbonate,  under  aimilar  oiroumstanoea,  behavea  like  ammonio 
carbonate.  If ,  to  a  aolntion  of  CaCl,  which  oontaina  no  ammonia, 
some  ammonio  carbonate  ia  added,  the  précipitation  of  the  caUno  car- 
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bonate  is  yefy  soon  oompleted  ;  already  after  on»  hoar,  the  flnpenuitant 
flnid  fails  to  gvre  any  preoipitate  on  being  boUed.  It  appears,  there- 
fore,  that  oanatio  ammonia  aots  hère  as  retardiog  the  précipitation  of 
oaldo  carbonate. 

If  a  little  of  a  aolntion  of  ammonic  carbamate  (which  was  obtained 
by  distillation)  was  added  to  excess  of  CaCl,  a  slight  précipitation 
ensned  at  once.  The  snpematant  floid  still  gave,  aftor  two  honrs,  a 
slight  preoipitate  on  being  heatod,  bat  did  no  more  after  fonr  honrs. 
The  snpematant  liqnid,  in  the  case  of  ammonic  carbonate,  wonld  hâve 
failed  to  prodnce  any  preoipitate  after  the  lapse  of  one  honr. 

If  ammonic  carbamate  was  added  to  CaCl  in  the  présence  of  canstic 
ammonia,  a  slight  preoipitate  appeared  only  after  eight  honrs  ;  and,  in 
days  after,  the  mother-Uquor  gave  still  a  preoipitate  on  heating.  It 
thns  beoomea  erident  that  ammonic  carbamate  soon  passes,  in  the 
présence  of  CaCl  and  in  the  absence  of  NH3,  into  ammonic  carbonate  ; 
but  the  addition  of  NH3  impedes  snch  a  change. 

Whon  ammonic  or  sodic  carbonate  is  added  in  excess  to  CaCl,  a 
chalky  preoipitate  is  formed  ;  and,  in  less  tban  hour,  the  filtered  soln- 
tion  giyes  no  preoipitate  when  boiled.  Addition  of  canstic  ammonia 
accélérâtes  the  précipitation. 

It  appears,  thns,  that  ammonia,  in  the  présence  of  ammonic  carbonate 
détermines  the  précipitation  of  calcic  carbonate,  instead  of  impeding  it, 
as  it  doee  in  the  présence  of  oalcic  chloride.  Sodic  carbonate  behaves 
similarly  to  ammonio  carbonate.  The  distiognishing  reaction,  there- 
fore,  between  ammonic  carbamate  and  ammonio  carbonate  is  that, 
added  in  excess  to  ammonia  and  CaCl,  the  catcinm  is  precipitated  yery 
slowly  in  tho  cold  by  the  former,  while  it  is  precipitated  immediately 
by  the  latter. 

Dr.  Thndichnm  made  a  short  oommonioation  abont  having  obtained 
hydric  acétate  from  fresh  nrine — a  fact  oontrary  to  tho  statements  of 
Berzelins,  Lehmann,  and  liebig. 


INSTITUTION  OF  CIVIL  ENGINEEBS. 

May  24th. — Charles  B.  Vignolei,  Ësq.,  F.B.S.,  président,  in  tho  chair. 
The  first  paper,  which  was  read  in  abstract,  was  *'  On  the  Belative 
Safety  of  différent  modes  of  Working  Coal,"  by  Mr.  George  Fowler. 

It  was  maintained  by  the  anthor,  that  whilst  there  was  no  possi- 
bility  of  freeing  the  workmen  engaged  in  coal  mining  from  accident, 
there  was  reason  to  hope  for  a  considérable  diminution  in  the  propor- 
tion of  those  kiUed  to  the  nnmber  employed.  It  was  the  purport  of 
this  communication  to  show  that  the  mode  of  getting  coal  had  con- 
sidérable effect  on  the  safety  of  the  workmen. 

The  second  paper,  which  also  was  necessarily  read  in  abstract,  was 
"  On  Coal  Mining  in  Deep  Workings,"  by  Mr.  Emerson  Bainbridge, 
Stnd.  Inst.  CE.  In  this  communication  the  principal  conclusions 
arrived  at  were  to  the  following  effect  ; — Judging  from  the  statistios 
of  the  past  few  years,  the  production  of  the  British  coal  fields  conld 
not  be  oonsidered  to  increase  annually  in  a  constantly  increasing  ratio, 
as  had  been  snrmised,  but  might  be  estimated  at  an  average  "  output" 
of  105  millions  of  tons  yearly.  Estimating  the  coal  remaining  in  the 
British  Islands  to  a  depth  of  4,000  feet  to  be  37,300  millions  of  tons, 
this  quantity  of  coal  would  supply  the  annual  demand  of  105  millions 
for  355  years  ;  and,  taking  the  iimit  to  deep  mining  to  be  a  depth  from 
the  surface  of  7,000  feet,  the  further  quantity  of  coal  estimated  to  be 
workable  to  this  depth  was  57,222  millions  of  tons,  which  would  extend 
the  supply  for  a  further  period  of  535  years.  The  chief  localities  in  the 
British  Islande  where  ooal  would  probably  be  found  at  greater  depths 
than  had  hitherto  been  reaohed  were  (1)  Ûie  West  Coast  of  Ayrshire, 
(2)  the  West  of  Lancashiro,  (3)  the  East  of  Yorkshire,  Derbyshire, 
Nottinghamshire,  and  Staffordshire,  and  (4)  below  the  seams  worked 
at  présent  in  the  South  Wales  basin. 


NUMISMATIC  SOCIETY. 


May  19.— W.  S.  W.  Vaux,  Esq.,  Président,  in  the  chair.— Mr.  T.  Jones 
exhibited  a  first  brass  coin  of  Tragan,  with  a  large  legis  on  the  breast  ; 
and  some  third  brass  coins  of  Carausius  and  Allectus,  struck  in  London 
and  found  in  Cannon-street  ;  also  a  small  brass  coin  of  Tiberins,  with 
the  heads  of  Nero  and  Dmsus  on  the  reyerse,  struck  at  Carthago 
Noya. — Mr.  Henfrey  communicated  a  description  of  an  ancient  British 
coin  (type  of  Evans,  pi.  B,  no.  8)  found  at  Brighton. — Mr.  Vaux  read 
a  paper,  oontributed  by  Mr.  B.  H.  Lang,  of  Lamaca,  C^rus,  *<  On 
Coins  diaooyered  by  him  during  récent  excayations  in  the  Island  of 
Cyprus,"  in  which  he  pointed  ont  the  nature  and  yalue  of  a  discoyery 
whereby  he  bas  been  able  to  obtain  more  than  thirty  yarieties  of  the 
earlieat  silyer  coinage  of  the  island,  together  with  some  spécimens  of 
that  of  the  adjacent  coast  of  Phœnicia.  The  coins  were  discovered 
whilst  excayating  an  ancient  temple  near  Daly  (Idalium),  in  the  form 
of  two  small  treasures  concealed  nnder  the  payements  of  two  différent 
ohambers.  The  first  was  contained  in  two  little  earthenware  jars 
olosed  with  lead  at  the  top  ;  one  of  which  was  found  in  pièces,  and 
th«  other  wai  broken  at  the  time  by  the  pick-axe  of  the  workmao,  the 


contente  of  both  being  in  admirable  presenration.  The  second  was  dis- 
ooyered  a  few  days  Uter,  and  from  the  way  in  which  the  ooins  were 
found  to  be  adhering  together,  Mr.  Lang  conjeotnred  that  they  had 
been  once  inclosed  in  a  bag  which  had  perished.  Mr.  Lang  fniiher 
oondnded,  from  the  charaoter  of  the  two  treasures, — 1.  That  of  tbe 
two,  the  one  originally  in  the  presumed  bag  was  the  older.  2.  That 
this  treasnre  represented  a  Cypriote  coinage  of  six  or  seyen  différent  in- 
depondent  kingdoms.  3.  That  when  the  later  ooins  were  depoeited,  the 
Cypriote  coinage  in  the  earlier  treasnre  had  ceased  to  be  current,  whilo 
the  Phœnician  coins  of  the  Jîrst  period  were  stUl  in  use.  4.  That  from 
the  répétition  of  the  second  treasnre  of  the  Phœnician  coins  found  in 
the  first,  there  is  probably  no  gap  or  period  nnrepresented  between 
them. — ^Mr.  B.  Head  read  a  paper  communicated  by  Mr.  S.  F.  Corkran, 
*'  On  Personification  on  Boman  Coins." 


BIBMINGHAM  NATUEAL  HISTOBY  AND  MICBOSCOPICAL 

SOCIETY. 

The  following  papers  baye  been  read  at  the  meetings  of  this  society, 
held  during  the  past  month,  in  the  Midland  Institute  : — 

On  tho  5th  nlt.,  Mr.  James  Bagnall  read  a  paper  by  Dr.  Braith- 
waite,  of  London,  "On  the  Geographical  Distribution  of  Masses." 
It  ref erred  ospecially  to  the  distribution  of  this  class  of  the  yegetable 
kingdom  on  the  European  continent,  the  whole  area  of  whioh  bas 
been  divided  by  Professer  Schimper  into  three  zones,  as  follows  : — 
First,  a  northom  zone,  extending  from  the  Arctic  Océan  to  the  60th 
degree  of  latitude,  descending  at  its  western  extremity  to  the  57th 
degree,  so  as  to  take  in  the  north  of  Scotland.  Second,  a  mîddic 
zone,  embracing  ail  the  country  between  the  60th  and  46th  degrees  of 
latitude.  And,  third,  a  southem  zone,  extending  south  from  the  46th 
degree,  and  induding  the  Mediterranean  and  Black  Seas.  Of  thèse 
three  zones,  the  second  is  the  richest  in  species,  inasmuch  as  it  in- 
cludes  the  greatest  extent  of  country,  and  the  most  yaried  surface. 
Besides  this  superfioial  distribution,  another  stUl  more  important  cfne 
is  that  of  altitude,  or  range  aboyé  the  sea-leyel,  indicated  by  linee  or 
arches  extending  from  pôle  to  pôle,  the  crown,  or  highest  part,  being 
at  the  equator,  and  gradually  descending  northward,  whilst  at  the 
arctic  zone  they  become  closely  approximated.  Prof  essor  Schimper 
bas  described  fiye  zones  of  altitude,  ail  of  which  are  characterized  by 
certain  prédominant  species.  Commencing  at  the  sea-leyel,  there  îs 
first  the  Campatral  région,  or  that  of  cereal  plants  and  froit-treea, 
which  aacend  the  mountains  to  a  yarying  height,  dépendent  on  the 
latitude.  The  second,  or  mountain  région,  asoends  from  the  cnltîyated 
région  to  the  npper  Iimit  of  growth  of  the  beech.  The  third,  or  sub- 
Alpine  région,  extends  from  the  Iimit  of  the  beech  to  the  upper  border 
of  the  spruce  fir.  The  fourth,  or  Alpine  région,  oommencing  with  the 
dwarf  pine,  ending  where  that  tree  ceases  to  grow.  The  fifth,  or 
supra- Alpine  région,  reaching  from  the  last-named  to  the  line  of  per- 
pétuai snow.  After  some  remarks  on  the  habitats  of  mosses,  the 
paper  concluded  with  an  sJlusion  to  their  abnndance  and  beauty, 
forming  as  Professer  Schimper  well  obseryes,  a  yerdant  osrpet,  whiài 
animâtes  with  brightness  the  highest  mountain,  inaooeesible  to  more 
perfect  plants,  enliyens  woods  imperyious  to  the  Bun*s  rsys,  and  pro- 
tects  the  earth  against  the  drying  and  congélation  equaUiy  £stal  to 
animal  and  yegetable  life."  The  paper  was  Ulustrated  by  a  beaotifitl 
and  extensiye  set  of  spécimens  exhibited  by  Mr.  Bagnall.  A  Tote  of 
thanks  was  nnanimously  aocorded  to  Dr.  Braithwaite.  The  foUowingr 
spécimens  were  exhibited  by  Mr.  Bagnall — FUsidens  tncurvus,  from 
Solihull  ;  by  the  Bey.  A.  Bloxam — Fissidens  ewilis,  from  Twyoroas  ; 
by  Dr.  Braithwaite — Cinelidium  stygium^  from  Surrey  ;  and  DiemnMm 
virent,  from  Bayaria;  by  Dr.  Griffiths— -«  nnmber  of  lichens  from 
Yorkshire  ;  by  Mr.  H.  S.  Scollick — ^Lçpidoptera,  m^tuved  on  the  17th 
and  18th  of  Maroh,  1870,  at  Moseley. 

On  the  12th  ult.  Mr.  A.  W.  WUls  read  a  paper  entitled  "  Notes  on 
Hydroid  Zoophytes."  After  referring  to  the  great  interest  of  the 
subject,  from  its  bearing  upon  the  question  of  '*  altemation  of  généra- 
tions,*' and  to  the  position  assigned  to  the  Hydroida  in  the  animal 
kingdom  by  récent  systematists,  the  anthor  described  in  some  détail 
tho  structure  and  habits  of  the  common  hydra,  and  quoted  the 
description  giyen  by  Quatrefages  of  the  sensation  prodnoed  in  "  towB 
and  court  "  by  Trembley's  démonstration  of  the  true  animal  nature  of 
thèse  créatures,  and  bis  establishment  of  the  conduaion  that  "  certain 
animais  may,  like  plants,  be  reproduoed  both  by  slips  (fissuration)  and 
by  bnds  (gemmation).  The  characters  of  hydra  were  entered  into  at 
some  length,  beoanse  this  genus  is  in  moSt  respects  a  true  type  of  tbe 
indiyidnal  polypites,  which  by  their  aggregation  înto  oolonies,  constî- 
tute  the  Theoaphora  (includizîg  Campanularia,  Sertularia,  Obelia,  Ac), 
as  well  as  the  Athecata  (comprising  Ooryne,  Tabnlaria,  &c.,  &e.). 
The  writer  then  proceeded  to  describe  the  arrangement  of  the  polypites 
with  respect  to  the  central  stem  or  axis  in  the  principal  groupa,  aad 
the  exquisitely  élégant  and  often  symmetrical  organisms  which  rcenlt 
therefrom,  and  the  mutual  connection  of  ail  the  indiyidnals  of  tbe 
oolony  by  meana  of  the  central  pith  or  ocsnosans  whioh  iiinâ  alaag  tbe 
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oeniro  of  ihe  main  stem  and  ramifies  inio  OTery  oalyole.  Bemarking 
that  in  the  animal,  as  in  the  Togfotable  kingdom,  gemmation  was, 
perhaps,  inadéquate  to  the  indeflnite  perpétuation  of  the  speoies,  the 
intervention  of  aexual  éléments  being  alone  compétent  to  secnre  ite 
permanent  transmission,  Mr.  Wills  passed  on  to  a  onrsory  review  of 
this  part  of  the  snbjeot,  and  pointed  ont  that  in  aU  classes  of  the 
hydroid  soophytes  tiie  trae  reproduction  of  the  species  ia  thus  pro- 
Tided  for.  The  sexnal  éléments  {i,e.  the  "  spermory  *'  and  **  ovary  ") 
are  sometimes  présent  (as  in  plants)  on  the  same  indiridnal  ;  more 
often  on  différent  indiriduals  of  the  species;  and  are  sometimes 
carried  in  a  bud  or  gonozooid  cast  off  from  the  parent,  with  a  free 
locomotion  of  its  owrx,  but  which,  in  ail  cases,  "sooner  or  later 
originates  the  generative  éléments."  Thèse  "medusiform  sooids" 
are  so  entirely  nnlike  the  parent  soophyte  as  to  hâve  been  long 
regarded  as  medussB,  organisms  widely  différent  ;  but  the  researches 
of  Van  Beneden,  Sars,  Allman,  Wright,  and  Thomas  Hincks,  hâve 
now  dearly  demonstrated  their  trne  nature,  and  proved  that  their 
ezquisite  structures  are,  in  reality,  neither  more  nor  less  ihan  "  swim* 
ming  polypites,"  constituting  a  perfect  means  of  diffnsing  as  well  as 
perpetnating  tiie  species.  '^thin  the  ovary  borne  by  the  female 
"  meduaa-like '*  zooid  is  gènerated  a  minute  conlcal  embryo,  known 
as  a  plannla,  which  escapes  into  the  surrounding  water,  moves  for 
a  time  by  means  of  conntless  cilia,  and  finally,  as  a  climax  to 
this  étrange  séries  of  fantastic  métamorphoses,  becomes  fized  by 
its  base,  and  reproduces  the  fized  colony,  chuacteristic  of  its  species, 
by  simple  gemmation  or  budding  from  varions  points  of  surface. 
The  auÛior  bore  an  eamest  testimony  not  only  to  the  scientific  acumen 
of  Mr.  Hincks,  the  author  of  British  Hydroid  Zoophytes,  but  also  to 
his  gênerons  readiness  toeztend  a  helping  handto  the  eamest  student 
of  natoral  hxstory,  and  conduded  by  appealing  to  the  members  of  the 
Society  to  direct  tiieir  attention  to  this  subject  during  their  approaching 
Bummer  excursions.  The  paper  was  iUnstrated  by  a  nnmber  of 
mounted  spécimens,  oollected  by  the  author,  which  were  yery  succès- 
fnlly  ezhibitedin  the  ozyhydrogen  microscope,  nnder  the  able  manage- 
ment of  Mr.  J.  Lancaster,  jun.  A  Tote  of  thanks  was  unanimously 
aooorded  to  Mr.  Wills  for  his  very  excellent  paper. 

On  the  19th  ult.  Mr.  J.  Cotton  read  a  short  paper  on  "The 
Buby."  The  chemical  constitution  and  geographical  distribution  of 
this  gem  were  referred  to,  and  the  hiatory  of  some  of  the  flnest  given, 
Mr.  Cotton  aooompanying  his  remarks  by  the  exhibition  of  a  beautifnl 
séries  from  Ceylon,  Brazil,  Bohemia,  the  Capelar  Mountain,  the  Biver 
Gangee,  and  Australia.  On  the  conclusion  of  the  paper  the  meeting 
rosolved  itself  into  a  Conyersazione  and  exhibition  of  specimenF.  Mr. 
Bagnall  exhibited  Hypnum  paltistre,  from  Wyre  Forest,  and  a  number 
of  mosses  from  Sutton  ;  Mr.  G.  Crofts,  Petasites  wlgaris,  from  North- 
field;  Adoxa  moseJiatellina,  Paris  qtuidrifolia,  and  Chrysosplenium 
oppositifoUum,  from  Hopwood  ;  by  Mr.  Morley,  Pohjpollium  vulgare 
var.  semilacerumf  Daphne  mezereum,  and  Vinea  mt'nor,  from  Bewdley  ; 
Mr.  C.  T.  Parsons,  fine  spécimens  of  Lepidodendron  and  Calamité, 
from  a  coUieiy  at  Wigan  ;  Mr.  J.  L.  Pholps,  Bulla,  Cerithium,  and 
other  species  of  MoUusca,  and  ooral  from  the  West-India  Islands,  and 
a  curions  malformed  egg  of  the  duok  ;  Mr.  0.  Pumphrey,  Cochlearia 
danica  and  C.  Angelica^  from  Southport  ;  also  Actinia  dianthus,  Alcy- 
oninm.  Bolides,  and  Hydroid  zoophytes,  from  the  same  locality  ;  Mr. 
Thomason,  a  fine  spécimen  of  Pelia^  herus  (the  common  viper),  cap- 
tured  in  Sutton  PÛk,  March  23.  Mr.  BagniUl  gave  an  interesting 
account  of  the  excursion  made  by  some  of  the  members  of  the  Society 
to  Bewdley  Forest  on  the  18th  instant.  Mr.  F.  Enoch  reported  having 
soen  the  foUowing  migratoiy  birds  : — ^The  swallow,  on  the  lOth  inst., 
and  the  oackoo,  on  the  18th  inst.,  at  Knowle. 

On  the  26th  nlt.,  Mr.  A.  B.  Browne  read  a  paper,  entitled  "  Our 
rarer  British  Birds— the  Grey  Fhalarope."  This  élégant  little  bird  is 
only  an  occasional  visiter  to  the  British  Isles  ;  and  it  is  ohiefly  to  the 
Arotio  navigators  that  we  are  indebted  for  our  knowledge  of  its  habits. 
The  species  fréquent  the  shores  of  the  sea,  lakes,  and  rivers,  and  it  is 
frequently  met  with  at  a  great  distance  from  land  waUdng  on  the 
masses  of  floating  seaweed  or  swimming  in  the  open  sea.  Mr.  Browne 
exhibited  a  spécimen  shot  by  himself  at  Aldershot,  in  September, 
1866,  and  gave  a  graphie  description  of  the  difficnlties  hc  had  to 
overoome  bêfore  securing  it.  The  plumage,  at  the  différent  seasons  of 
the  year,  and  other  peculiarities  of  the  species,  were  described  at 
length,  and  Mr.  Browne  conduded  an  admirable  paper  by  expressing 
his  intention  of  giving,  on  a  future  occasion,  an  account  ôt  other  rare 
British  birds  which  had  come  under  his  own  personal  observation, 
rhe  following  spécimens  were  exhibited  : — ^By  Mr.  Bagnall,  Viola  Ri- 
vinianUf  F.  Reichenhoehianay  and  Chrysosplenium  altemifoliîim,  from 
the  neighbonrhood  of  Haies  Owen  ;  by  Messrs.  Blatch  and  Nelson,  a 
number  of  Coleopter,  Hemiptera,  Lepidoptera,  and  Araneidas  ;  by  Mr. 
Enoch,  larvB  of  Triphœna  fimhria  (broad  bordered  yellow  under  wing), 
and  Aplecta  nehulosa  (gray  arches),  taken  at  Enowle,  April  18th  ; 
by  Mr.  W.  B.  Hughes,  Eolis  Landshurgiit  E,  Oracilia,  Dons  eoccinea^ 
and  D.  planata,  Mr.  Hughes  read  a  short  paper  descriptive  of  thèse 
beauUfid  marine  nudibranchiatamoUusca,  wMch  are  for  the  most  part 
inhabitants  of  the  deep  water,  or  are  accessible  only  at  the  spring  tides. 


I  In  the  aquarium  the  Eolis  is  an  interesting  objeot.  It  is  exoeedingly 
active  and  vigorous,  twisting  its  body  into  a  séries  of  graceful  cnrves, 

'  and  erecting  its  branohiad,  which  are  disposed  in  several  rows.  At 
other  times  it  floats  on  the  surface  of  the  water,  with  its  foot  upper- 
most  ;  in  which  position  it  makes  but  little  progress.  When  quiet, 
which  is  not  often  the  case,  the  action  of  the  heart  may  be  clearly 
perceived.  They  are  délicate  animais,  and  require  the  water  in  which 
they  are  kept  to  be  well  oxygenated.  The  spedmens  were  taken  by 
Mr.  Hughes  at  Sidmonth,  Devonshire  ;  and  by  Mr.  C.  Pumphrey  at 
Southport. 


BOYAL  INSTITUTION  OF  COBNWALL. 

Ths  spring  meeting  of  the  Boyal  Institution  of  Comwall  was  held  on 
Tuesday,  May  17th,  in  the  Coundl  Chamber,  Truro.  The  chair  was 
taken  by  the  président,  Mr.  W.  J.  Henwood,  F.B.S,,  who  delivored  his 
address,  in  the  opening  of  which  he  referred  in  suitable  and  feeling 
tenus  to  the  losses  sustained  by  the  deaths  of  Miss  Emily  Stackhouse, 
Major  Bickford,  Sir  Wm.  Williams,  and  Mr.  Jonathan  Couoh.  After 
referring  to  the  omithological  works  of  Mr.  E.  H.  Bodd,  Mr.  Maolean's 
Hisiory  of  Trigg  Minor^  "Dr,  Bannistor's  Qlossary,  Mr.  G.  C.  Boase  and 
Mr.  Courtney*s  Bihliotheca  CoêViubiensis,  Mr.  Botterill's  Folk  L<yre^ 
and  the  Chroviological  Memoranda  of  Mr.  Chorloy,  Mr.  Henwood 
proceeded — 

The  unstable  condition  of  the  Cheesewring  having  become  an  object 
of  remark  in  the  newspapers,  the  Chief  Inspecter  of  Duchy  Mines 
and  hia  assistants  recdved  on  tho  ground  a  sub-committec  of  yonr 
officers.  It  appears,  from  their  report,  that  a  qnarry — long  sinco 
worked  on  the  north-east  slope  of  the  hill — has,  of  lato,  been  mato- 
rially  enlarged  ;  that  enormous  charges  of  gunpowder  arc  oocasionally 
fired  within  short  distances  of  the  Cheesewring  ;  and  that  blocks  of 
granité,  placed  to  prop  ite  overhanging  slabs,  hâve  matorially  intor- 
fered  wHh  their  picturesque  appearance.  A  représentation,  embodying 
this  report,  was  placed  by  your  Counoil  in  the  hands  of  Mr.  Warington 
WiDdnson  Smyth,  F.B.S.,  with  a  request  that  he  would  submit  it  to 
the  proper  officers  of  the  duchy  ;  and  we  leam  that  they  aire  about  to 
take  it  into  considération.  Ages  ago  many  parts  of  the  moor  were 
furrowed  by  still  earlier  open  works,  and  within  the  last  half  contury 
many  profitable  mines,  worked  within  short  distances,  brought  a  large 
and  an  industrious  population  into  the  neighbonrhood.  For  tiie  walls  of 
cottages  and  ihe  fonces  of  paddocks,  ail  stones — whatevor  their  pictur- 
esque or  traditional  character — whether  on  duchy  or  on  other  private 
property-— even  portions  of  (the  Hurlers)  anoient  rock  cirdes,  if  suitable 
for  the  mason  and  the  hedger,  hâve  been  broken  and  carried  off.  As  this 
indiscriminate  havoc  has  been  continued  for  time  beyond  memory,  tho 
moor  has  gradnally  lost  that  character  of  stem  lonetiness  which  har- 
monized  so  well  with  the  wild  crags  of  Kilmarth  and  tho  Cheeaowring. 
But,  in  their  tum,  thèse,  too,  must  give  way,  as  othor  and  yet  more 
vénérable  objecte  hâve  already  given  way  to  the  convonionce  and  the 
comfort,  the  wants  and  the  welfare,  of  mankind. 

Since  our  last  meeting  in  thia  phioe,  a  law  for  tho  protection  of  sea 
birds  has  been  enacted  ;  and  a  sodety,  already  estabUshed  at  Brid- 
Ungton  for  enf ordng  its  provisions,  has  posted  many  of  our  ports  and 
seadde  yiUages  witii  advertisements  setting  forth  the  penalties  in- 
curred  by  transgreesors,  and  the  rewards  daimable  by  those  who  bring 
them  to  justice.  Meaanres  now  before  Parliament  for  compelling 
every  bearer  of  a  gun  to  take  a  lioense  for  so  doing,  may  probably 
tend  to  diminish  the  number  of  thoughtless  and  cruel  sportsmen. 

The  pilchards  cured  and  exported  during  1869  amounted  to  15,139 
hogsheads  ;  the  priées  ranged  from  64e.  to  72s.  per  hogshead. 

The  mackerd  fishery  is  just  now  in  fuli  activity  ;  acoounts  to  tho 
présent  time,  therefore,  alÛiough  suffident  for  comparison  with  simiUr 
période,  gÎTc  an  insuffident  idea  of  the  year's  retums. 

During  1869  the  qnantity  taken  from  Penzanca  and  St.  Ives  by 
railway  amounted  to  71,959  pads,  or  1,617  tons  ;  to  the  Ist  of  May, 
1870,  the  qnantity  taken  from  the  same  places  in  the  same  manner 
amounted  to  40,103  pods,  or  871  tons. 

The  quantities  of  pilchards,  mackerd,  and  other  fish  taken  for  home 
consumption,  I  hâve  been  unable  to  asoertain. 

The  brocoli  and  potatoes  forwaxded  from  West  Comwall  by  railway 
has  been  : — 

Tears.  Brocoli.  Potatoes. 

1869     2,358  tons 1,918  tona. 

1870     2,532    „        — 

It  haa  been  calculated  by  experienoed  market  gardenora  that  at  least 
one  thousand  pounds  worth  of  brocoli  was  destroyod  by  the  frosts 
and  snowB  of  last  winter. 

Of  the  shipments  from  Hayle  and  Pensance  I  haye  obtained  no 
aocounts. 

Fiants  hitherto  unknown  in  West  Comwall  hâve,  within  the  past 
year,  been  diaoovered  in  the  neighbonrhood  of  Penzance  ;  but  the  dis- 
ooverer  dedinee  to  annonnoe  his  disoovery. 

The  quantities  of  earthy  and  metallio  minerais  afforded  by  our 
quarries  and  mines  are  so  aoonrately  and  ao  tegularly  asoertained  by 
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Mr.  Hant,  that  it  woold  be  mère  supererogation,  on  mj  part,  to  epeak 
of  them. 

As  we  oonaidered,  twelve  montha  a^,  the  proportion  of  oopper  pre- 
oipitated  from  water  flowing  throngh  the  Oreai  Adit,  it  oan  Boarœly 
be  ont  of  place  to  mention  tbo  qnantity  of  detrital  matter  deposited 
in  the  eame  neigliboorhood,  a  «abject  bronght  before  us  by  Dr.  Bar- 
ham  in  1860.  The  valley  of  Caron,  and  its  aubordinate  glens,  drain 
an  area  of  nearly  two  thonsand  acres  ;  within  whioh  some  thirty  or 
f orty  mines  haTe  been  wronght,  to  greater  or  less  eztent,  at  différent 
times.  In  moat  of  the  water — whether  mère  drainage  of  the  sarface, 
or  porposely  pumped  ont  of  the  mines — enormoos  qnantities  of 
varions  ores  are  stamped  and  (dressed)  washed  ;  the  entire  stream  is, 
therefore,  hearily  oharged  with  grarel,  sand,  and  mnd.  And  whilst 
oopper  mines  wero  so  largely  worked  in  the  district  as  they  hâve 
been  of  late,  the  rate  of  deposit  was  probably  eyen  more  rapid  thon 
it  had  previonsly  been.  At  Higher  Caron,  nearly  two  miles  aboYC 
the  présent  navigation,  some  rather  romarkable  slabs  of  granité 
formed  a  narrow  road,  from  1815  to  1820,  or  thereaboat,  some  three 
or  four  feet  above  the  ordinary  level  of  the  stream  ;  in  1867,  however,  ! 
this  anoient  bridge  had  bocome  bnried  beneath  aboat  two  feet  of  dé- 
tritus. Within  aboat  fifty  years,  therefore,  a  body  of  rnbbish,  bronght 
down  by  the  water,  has  raised  the  sarface  of  the  valley  five  or  six  feet  ; 
that  is  to  say,  at  the  rato  of  aboat  one  foot  in  ten  years.  As  I 
speak  in  the  présence  of  gentlemen  mnch  better  acqoainted  than  I  can 
prétend  to  be  regarding  the  effects  of  this  remarkable  stream,  both 
on  the  navigation  of  Bestrongaet  Greek,  and  on  the  depth  of  water 
in  Falmonth  Harboar  generally,  I  will  only  allnde  to  them.  Anciently, 
however,  the  rigid  exercise  of  stringent  laws — as  well  of  the  Bealm 
as  of  the  Stannaries — restrained  tin-streamers  from  works  prejndicial 
to  navigation  ;  bat  thèse  provisions,  if  not  repealed,  bave  long  fallen 
into  desnetade  ;  nor  do  they  seem,  when  in  force,  to  hâve  applied  to 
oopper  mining.  Yet,  even  now,  the  principal  proprietor  of  mines  in 
the  a4joining  oonntry  reqnires  his  tenants  to  interoept  ail  sand,  gravel, 
and  mod  esoaping  from  their  works  ;  the  inflaence  of  this  measnre 
on  the  condition  of  neighbonring  rivera  is  shown  by  the  increase  of 
salmon  in  them. 

In  Sweden,  at  the  beginning  of  this  centary,  and  in  the  Himalaya, 
some  fifteen  years  ago,  the  miners  obtained  light — ^and  sometimes 
were  almost  snffocated — when  at  their  work  by  smoky  fiâmes  from 
baming  splinters  of  résinons  pine.  In  Brazil,  oil  expressed  from  nnts 
of  the  Palma  Christi  is  commonly  nsed  by  the  miners. 

An  experiment  made  at  BiJleswidden,  near  Penzance,  dnring  several 
months  of  1856-7,  attracted  at  the  time  mnch  less  attention  than 
might  hâve  been  expected,  and  is  now  almost  forgotten.  CoaI>gaB  was 
made  on  the  sarface,  and  conveyed  down  one  of  the  shafts  to  a  depth  of 
more  than  one  handred  and  twenty  fathoms,  throagh  a  2  in.  wronght 
iron  pipe,  from  whioh  branches,  varying  from  three-qaarters  of  an 
inch  to  one  inch  in  diameter,  were  laid — in  some  cases  for  at  least  one 
handred  and  seventy  fathoms — along  the  several  (l^vels)  galleries; 
and  similar  tabea  extended— ocoasionally  as  mach  as  ton  fathoms 
above  the  levels— ^to  the  varions  (backs  or  pitohes)  parts  in  progress. 
Flexible  pipes  of  grntta-percha  were,  on  occasions,  carried  to  individnal 
laboarers,  bat  whero  foor  men  worked  together,  a  single  jet  of  gas 
gave  light  enongh  for  them  ail.  The  captains  of  the  mine  reported 
that  "  In  the  shaft,  levels  and  pitches  it  answered  [so]  exceedingly 
well  as  to  leave  no  donbt  of  its  serving  ail  the  porposes  for  which  it 
was  intended."  It  was  compnted  that  the  worka  were  lighted  by  gaa 
one-third  cheaper  than  by  candies. 

Dr.  Jago  read  a  list  of  donations  to  the  mnseam. 

A  paper  from  Mr.  Bodd  was  next  read  by  Dr.  Jago,  "Twelve 
Months'  Omithological  Notes  and  Ooonrrences  in  Comwall.*'  Dr. 
Jago  also  referred  to  natnral  histoiy  papera  from  Falmoath,  which 
were,  however,  too  minate  in  their  descriptions  to  be  read. 

Mr.  H.  M.  Whitley  next  read  a  paper  contribated  by  Sir  F.  M. 
Williams,  M.P.,  "  Beoent  Observations  on  the  Sabterranean  Tempera- 
tare  of  Clifford  Amalgamated  Mines."  This  gave  the  resnlt  of  varioas 
observations  made  dnring  the  past  fifty  years,  and,  finally,  those  made 
by  Captain  Gilbert  previonsly  to  ceasing  the  deep  workings  some  weeks 
since.  Then,  at  224  f athom  level,  being  279  fathoms  from  the  sarface, 
tho  highest  temperatare  recorded  was  123*5  ;  and  at  245  fathom  level, 
or  300  fathoms  from  the  sarface,  the  highest  was  125. 

Mr.  Smirke,  on  being  called  npon  by  the  Président,  said  that  he  was 
glad  to  hâve  the  opportanity  of  bringing  before  the  notice  of  this 
Society  the  commnnication  of  a  gentleman  (Mr.  Maclean,  F.S.A.^, 
originally,  he  bclieved,  of  Comish  extraction,  who  had  devotod  himself 
to  tho  history  of  the  connty  with  snch  ability  and  zeal,  that  if  ooad- 
jators  coald  be  obtained  for  him  similarly  endowed,  his  history  wonld 
be  the  best  that  ever  was  written.  He  mentioned  this  as  a  condition 
of  Buccess,  becaose  he  did  not  think  one  man's  life  wonld  be  long 
enongh  to  accomplish  snch  a  work  anaided.  He  (Mr.  Smirke)  shonld 
not  read  the  communication  for  two  reasons — first,  beoanse  it  was 
illegible;  secondly,  becaase  it  was  anintelligiblc.  The  drawbacks 
indicated  were  not  dne  to  any  deficiency  of  the  writer,  but  in  the 
original  dooament  there  were  abbreviations  and  contractions,  which 
hadbeen  faithfnUy  copied.    The  docament  was  pecnliarly  interesting. 


as  being  the  earliest  coinage  toll — dated  1305— oontaining  a  retnm  of 
the  dnty  on  tin  aboliahed  thirty  yeara  ago.  It  was  generally  known 
that  the  Earls  of  Comwall,  aaoceeded  by  the  Dokes  of  Comwall, 
enjoyed  a  dnty  apon  tin,  whioh,  after  stamping,  was  dnly  levied  ;  and 
the  last  gentleman  who  held  the  office  of  assay-master  was  their  pré- 
sident, Mr.  Henwood.  The  first  docnmentaiy  notice  of  Comiah  mines 
la  in  Edward  I.'s  reign,  and  at  that  time  there  were  foar  Stannazy  towna 
to  which  tin  was  broaght,  and  dnly  stamped  by  Mr.  Henwood's  pre- 
decessors.  Another  point  of  interest  wonld  be  the  séries  of  names 
presented  in  the  docament.  Mr.  Maclean  called  them  the  namee  of 
merohants,  bnt  he  himself  donbted  the  correctness  of  this  description, 
from  the  aristocratie  charaoter  of  the  names.  Be  this  as  it  might,  the 
list  was  valaable,  and  it  was  the  docament  containing  them  that  he 
now  proposed  to  be  ptinted.  Ko  snch  spécimen  had  ever  been  printed 
before,  and  any  assistance  in  his  power  to  give  to  Mr.  Maclean  in  the 
matter  he  shonld  be  glad  to  render. 

The  Président  thonght  that  this  oommanication  of  Mr.  Madean's, 
taken  in  connection  with  the  lawa  and  regrnlations  whioh  formerly 
govemed  the  coinage  of  tin,  threw  considérable  light  on  the  compara- 
tive extent  of  tin  works  in  différent  districts  at  différent  times.  The 
earliest  law  he  reoolleoted  mentioned  Chagford,  Ashbnrton,  Tavistock, 
and,  he  thoaght,  Plympton,  as  having  been  anoient  coinage  towna  of 
Devon  ;  whilst  in  Comwall  the  coinage  was  appointed  to  be  held  at 
liskeazd  two  days,  at  Lostwithiel  six  days,  at  Trnro  twelve  days,  at 
Helston  six  days,  and  at  Penzance  two  daya — anbseqaently  extended 
to  six.  In  1831,  when  he  first  took  office,  not  a  tradition  remained  in 
the  Devonshire  towns  as  to  the  period  when  tin  had  last  been  coined 
at  any  of  them  ;  and  foar  years  later,  when  a  change  was  made  in  the 
coinage  towns,  it  was  fonnd  that  the  eastem  part  of  Dartmoor  had 
ceased  to  be  productive,  liskeard  and  Lostwithiel  had  dedined, 
Trnro  remained  stationary,  and  Penzance  had  advanced. 

A  paper  by  Mr.  W.  Copeland  Borlase  waa  read  by  the  Bev.  J.  B. 
Cornish,  on  "  The  Inscription  of  a  Stone  in  the  Ghnrohyard  of  Stow- 
ford,"  and  at  its  close  Mr.  Smirke  congratnlated  the  Society  on  the 
discovery  of  this  inscription,  which  had  been  sent  np  to  London  last 
year  and  fonnd  indecipherable.  The  letters  were  a  kind  of  Bomanized 
Briton. 

Mr.  Pengfelly,  having  been  introdaced  by  the  président,  apologised 
for  the  thinness  of  his  paper,  entitled  "  Notes  on  the  Archœology  and 
Geology  of  Devon  and  Comwall,"  by  saying  that  he  had  not  viaited 
them  to  read  a  paper,  bat  he  had  broaght  a  paper  becaaae  he  had 
come  to  visit  them.  In  his  paper  he  nnited  the  two  connties  ;  for 
geological  formations  had  little  respect  for  political  geography  ;  and 
whoever  wonld  nnderstand  the  geology  of  either  connty  most  make 
fréquent  incarsions  into  the  other,  and  often  go  further  afield  than  the 
limite  of  their  boundaries.  He  wished  now  to  suggest  certain  points 
of  inquiiy.  A  difficnlty  formerly  existed  in  relation  to  the  Devonian 
séries  of  rocks,  for  while  in  the  northem  part  of  the  area  over  which 
it  extended  there  were  fonnd  fish,  in  tho  south  there  were  only  éponges 
and  mollnscs.  The  late  Mr.  Jonathan  Couch  discovered  in  1843  some 
fossils  which  he  thonght  fish,  but  which  Professor  MoCoy  in  1857 
pronounced  to  be  éponges.  The  matter  dropped  till  in  1857  he  him- 
self snbmitted  to  Mr.  W.  H.  Bailey,  a  f ossil  fonnd  at  Hannafore  Point, 
near  Looe;  and  it,  with  a  number  of  the  same  kind  collected,  were  pro- 
nounœd,  on  the  anthority  of  Mr.  Simmons  and  Professer  Hoxley,  to 
be  icthyolitic.  The  next  point  to  which  he  specially  wished  to  direct 
attention  were  the  rock  joints,  of  which  they  had  two  séries,  one  ran- 
ning  east  and  west,  and  the  other  north  and  south,  and  of  which  the 
one  that  crossed  the  other  was  natnrally  the  more  récent.  Of  the  âge 
of  thèse  joints  few  indications  had  been  observed.  At  the  eastem 
ahore  of  Torbay,  however,  where  both  thèse  système  were  to  be  ob- 
served, it  was  évident  that  they  were  in  existence  before  the  close  of 
the  new  red  sandstone  era,  because  their  fissures  were  filled  withdykcs 
of  that  rock.  The  east  and  west  dykes  were  faulted  and  travereed  by 
veins  of  carbonate  of  lime,  which  came  np  on  either  side  to  the  north 
and  south  dykes,  but  did  not  cross  them.  This  showed  that  a  consi- 
dérable time  must  bave  elapsed  after  the  formation  of  the  first  System 
of  joints  before  the  second.  He  wonld  commend  this  subrject  to  the 
geologists  of  the  connty.  Next  he  would  refer  to  the  Lower  Silorian 
fossils  of  the  Dodman  district.  At  Budleîgh  Salterton  there  waa  a 
remarkable  collection  of  quartzite  pebbles  which  contain  foaails,  of 
which  the  analogues  were  to  be  fonnd  in  the  rocks  of  Normandy. 
However,  he  objected  to  being  beholden  to  Normandy  if  he  ooold  trace 
the  pebbles  to  a  source  nearer  home  ;  and  he  shonld  be  delighted  if 
some  energetic  young  Comishman  wonld  dévote  himself  to  the  elaoida- 
tion  of  thèse  quartzite  pebbles.  Thirdly,  whence  were  the  flinta  on 
our  western  strand  dorived  ?  There  was  no  deposit  of  flints  to  the 
south  of  the  Teign.  The  coarse  of  the  shingle  could  be  traced  along 
the  coast  from  the  west  to  the  east,  and  yet  there  was  an  abondance 
of  flints,  not  only  in  the  présent  beachea  ail  round  Comwall,  bnt  in 
the  raiBod  beaches.  It  wonld  be  a  comparatively  easy,  but  valaable, 
task  to  a.<}certain  tho  relative  abundance  of  flints  at  varions  points.  It 
would  be  of  still  more  value  if  any  one  wonld  dredge  in  the  Channel 
and  ascertaîn  whether  there  were  any  submarine  outliera  of  gravel 
from  which  the  flints  coold  be  dorived.    Lastly,  he  woold  soggcet  an 
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inquîry  into  tho  mogolithio  monuments  of  Comwall.  Tho  origin  of 
"  the  Hnrlers  "  at  Liskeard  and  "  the  Merry  Maidens  **  at  Penzance 
waa  unknown,  and  it  woald  bo  interosting  to  colloot  anything  relating 
to  them  whioh  tradition  yet  retained. 

Mr.  Whitley  said  that,  with  regard  to  the  jointed  Btruotnre  of  rooka 
in  Comwall,  he  had  obsenred  that  the  joints  in  Penwith  took  a  sonth- 
oaaterly  direction  thronghont,  and  that  nearly  ail  the  valleys  ran  on 
the  line  of  joints,  and  his  inference  was  that  the  joints  were  the  ori- 
ginators  of  the  yalleys.  In  Lnndy  Island  ail  tho  main  joints  ran 
parallel  to  the  line  of  jonction  betwoen  the  granité  and  the  slate. 
There  is  also  a  second  System  of  joints  ranning  at  right  angles  to 
the  first.  With  regard  to  the  qnartzites,  he  had  gathered  some  oxoeU 
lent  spécimens  of  organio  remains  at  Gerrans,  and  foond  them  pro- 
cisely  similar  to  those  exhibited  by  Mr.  Pengelly  to-day,  and  probably 
this  place  and  Qorran  were  the  sources  of  the  Budleigh  qnartzites. 
He  regarded  the  flints  as  derived  from  the  anoient  drif t  beds  which 
fringed  onr  ooast.  The  flint  flakes  scattered  over  DeYon  and  Comwall 
were  olearly  f ormed  by  natnre,  and  not  by  the  hand  of  man.  He  had 
bronght  home  from  the  valley  of  the  Somme  some  most  délicate  flakes 
stmck  off  acoidentaUy  by  a  workman's  hammer,  and  at  Eastboome 
had  seen  a  great  number  of  eqnally  délicate  flakes  thrown  off  by  the 
action  of  a  ornshing  machine.  Of  course,  in  neither  case  was  there 
any  question  of  their  being  fashioned  by  man.  Further  than  that,  on 
the  downs  at  Eastbonme  he  had  f  ound  a  large  flint  broken  in  situ,  and 
on  touching  it  two  délicate  cores  f  ell  out.  He  was  strongly  of  opinion 
that  the  évidence  did  not  support  the  theory  of  the  human  manufac» 
tnre  of  thèse  flakes. 

Mr.  PeuGfelly,  in  reply,  said  the  question  at  issue  was  not  one  of 
flakes,  but  of  implementa.  But  whatever  might  be  said  about  the 
flints,  there  could  be  no  doubt  that  the  instruments  of  bone  from 
Kent' s  Cayem  which  he  had  the  pleasure  of  exhibiting,  and  whioh 
were  fonnd  associuted  with  the  remains  of  marine  animais,  were 
man' s  handiwork.  Nor  could  there  be  any  doubt  about  the  human 
jaw,  which  he  had  himself  found  20  in.  below  the  stalagmite. 

Mr.  N.  Whitley  presented  and  explained  two  diagrams  iUustrating 
the  local  phenomena  of  the  wind  during  the  last  few  weeks. 

Dr.  Barham  presented  and  explained  an  elaborate  and  interesting 
séries  of  meteorological  tables. 

Mr.  Miohell  Whitley  presented  and  explained  a  Tery  interesting  set 
of  diagrams  showing  the  variations  in  the  oolour  of  Jupiter,  and 
illnstrating  the  mooted  point  of  lunar  aotivity,  from  his  own 
observations. 

Captain.  Williams  read  a  valuable  communication  on  boilor  explo- 
sions, containing  several  praotical  suggestions. 

Dr.  Barham  made  a  few  observations  respectingthesetof  thirtyBoman 
coins  presented  by  Mr.  J.  M.  Williams  out  of  the  récent  find  in  a  tin 
um  near  Carhayes.  There  were  six  spécimens  of  each  of  flve  emperora 
or  qttasi  emperors,  extending  from  a.d.  233  to  a.d.  276.  He  also  read 
brief  communications  relative  to  old  fortifloations  in  East  Comwall 
from  Mr.  S.  B.  Pattison,  Mr.  F.  Etodd,  and  Mr.  E.  Coode. 

The  ouatomary  votes  of  thanks  dosed  the  proceedings,  Mr.  Whitley 
stating  that  the  excursion  this  year  wonld  be  to  Bodmin  and  the  north 
coast,  inoluding  Tintagel,  and  would  last  two  days. 


BRIGHTON  AND  SUSSEX  NATUEAL  HISTOBY  SOCIETY. 

Mat  12th.— The  président,  Mr.  T.  H.  Hennah,  F.B.M.S.,  in  the 
chair. 

Mr.  Wonfor,  hon.  sdbretary,  reported  on  the  sucoeas  of  the  Field 
Excursion,  on  the  préviens  Saturday,  to  Balcombe,  and  annoonced  that 
Mr.  H.  Willett  had  invited  the  aociety  to  pay  him  a  visit  at  Findon  in 
Jnne. 

The  meeting  being  for  the  exhibition  of  spécimens,  Dr.  Badcock 
exhibited  a  large  pièce  of  fossil  wood  recently  obtained  l3y  his  brother 
at  Portland  Island. 

Mr.  Penley  laid  upon  the  table  a  copy  of  the  first  part  of  the  Flora 
of  Tunbridge  TFéUs,  by  Dr.  B.  Doakin,  in  course  of  publication,  and 
spécimens  of  oak  pioked  up  at  Tunbridge  Wells,  and  whioh  was  stained 
green  by  a  fungus,  Jlelotium  œruginosum,  growing  in  it.  This  supplies 
the  green  seen  in  Tunbridg^e  Wells  ware. 

Dr.  Hàllifax  oommented  on  the  growth  of  this  fungua,  und  stated 
that  ho  had  raised  it  from  spores  obtained  from  spécimens  of  the 
green-coloured  oitk.  There  was  no  doubt  of  the  true  nature  of  the 
f ongus,  for  in  thin  slices  of  the  infeoted  wood  the  mycelious  throads, 
and  at  times  the  spores,  could  be  made  out. 

Mr.  Wonfor  remarked  on  tho  faot  that  this  fungus  was  only  found 
in  wooda  in  England  and  France  where  the  Haatinga  aanda  oropped 
ont.  Thia  would  lead  to  the  inference  that  there  waa  something  i>ecn- 
liar  in  the  ohemical  conditions  of  the  aoil,  &c.,  which  favonred  ita 
development. 

Mr.  Hennah  exhibited  a  couple  of  live  Sea-mioe,  Âphrodita  hiapida^ 
dredged  np  off  Brighton  a  few  daya  before,  and  remarkod  on  the  haira 
as  microscopioal  objeots. 

Mr.  Donnant  exhibited  a  bottle  of  ooie,  obtained  in  the  Porcwpine 


expédition  in  lat.  éV  35'  N.,  long.  12°  15'  W.,  at  a  depth  of  2,435 
fathoms,  the  surface  température  being  65°  5'  Fahr.,  bottom  tempéra- 
ture 36''  5'  Fahr.  ;  pressure  equal  to  457  atmosphères,  or  nearly  three 
tons  to  the  square  inch.  Tho  oozo,  whioh  consisted  of  calcareous 
mud,  containing  Globeriginœ  and  ForaminiferaB,  would  be  shared 
among  the  members  at  the  microscopioal  meeting. 

Dr.  Hàllifax  oxhibited  a  number  of  very  boautiÉul  micro-photographa 
taken  by  himself,  aome  of  the  moat  striking  being — stomaoh  of  owl 
(40  diam.),  showing  the  glandular  structure  ;  teeth  of  médicinal  leech, 
480  diameters,  in  which  the  true  nature  of  the  teeth  was  well  shown  ; 
sections  of  proboscis  of  blow-fly,  one  transverse,  the  other  vertical, 
intendod  to  exhibit  the  rasping  teeth  on  the  centre  of  the  disk — in  the 
photographs  they  were  almost  isolated,  and  stood  out  very  conspiou- 
ously  ;  poison  bag  of  spider,  with  poisonous  fiuid  issuing  therefrom — 
in  mounting,  a  sUght  pressure  on  the  oovering  glaaa  had  cauaed  the 
poisonous  fluid  to  exude  ;  a  curions  spino  of  eohinus,  tracheœ  of  silk- 
worm,  and  tongue  of  bee. 

Mr.  Wonfor  exhibited  duster-cups  on  the  dog- violet.  Viola  canina^ 
and  on  tho  common  nettle  ;  oast  of  owl,  oonsisting  of  the  fur  and 
bones  of  mioe;  and  cocoona  and  egga  of  emperor  meth,  Saturnia  earpini, 
and  forty-three  maies  of  the  same  moth,  attracted  in  two  days,  at 
Polegate  and  Tilgate  Forest,  by  one  female  ;  and  read  a  paper  on  the 
I>ower  poBsessed  by  some  females  of  attracting  the  maies  of  the  same 
species  in  great  numbers  and  from  long  distances,  in  which  he  detaîled 
the  expérimenta  tried  by  himself  and  others  with  varions  inaeots,  to 
find  out,  if  possible,  by  what  sensé  they  are  drawn.  Sight  was  out 
of  the  question,  for  they  had  come  up  when  the  female  was  in  a 
box  in  tho  coat-pocket,  or  shut  up  in  a  bag.  It  would  seem 
that  Boent  was  more  likely,  for  they  always  came  up  against  the  wind, 
while  it  was  noticed  that  if  they  got  far  to  windwaîd,  they  did  not 
return,  but  flew  away. 

Mr.  Hennah  announoed  that  Mr.  Peake  had  found  a  Pygiàium  on 
the  lace-wing  fly  {Chrysopa  perla) — ^this,  he  believed,  was  an  original 
discovery.     It  would  be  shown  at  the  microscopioal  meeting. 

Mr.  Wonfor  announoed  that  tho  flrst  meeting  of  the  Microscopioal 
Section  would  take  place  on  Thursday,  May  26,  when  the  président 
would  deliver  a  short  inaugural  addross.  Members  were  requested  to 
bring  microscopes  and  slides.  It  was  also  hoped  they  would  be  ready 
with  contributions  of  slides  for  the  Society 's  cabinet. 


FOREIGN  ACADEMIES. 


FRENCH  ACADEMY. 

Paris,  Mat  2Sbd. — ^The  coreapondence  of  the  day  waa  opened  by 
M.  Elie  deBeaumont. 

M.  Ohevrenl  propoaed  the  publication  of  a  memoir  on  the  meana 
of  diatinguishing  the  threada  of  flax,  hemp,  ootton,  pliormium  tenax, 
&o,    Thia  proposition  received  the  approval  of  the  Academy. 

M.  Henri  Sainte-Claire  Deville  read  a  paper  on  the  action  of  water 
on  iron,  and  of  hydrogen  on  oxyde  of  iron.  He  stated  that  he  treats 
perfectly  pure  iron  by  the  vapoar  of  water  at  a  known  température 
and  pressure,  the  iron  being  kept  at  a  constant  température  during  the 
period  of  the  same  experiment.  He  states  the  foUowing  as  among  the 
results  arrived  at  : — (1)  When  we  submit  any  weight  whatever  of  iron 
to  tho  action  of  water-vapour,  the  iron  la  oxidized  until  the  tension  of 
the  hydrogen  reaohes  an  invariable  value,  while  the  température  doea 
not  vary.  Thia  tension  may  be  a  fraction  less  than  the  atmospherio 
pressure.  This  tension  being  absolutely  independent  of  the  quantity 
of  iron  acted  upon,  it  may  bo  said  that  the  hypothesis  of 
Berthollet — ths  a4:tion  of  mass — doos  not  explain  this  phenomenon. 
(2)  When  the  maximum  pressure  of  the  hydrogen,  oorresponding  to  a 
given  and  invariable  température,  has  been  attained,  if  a  quantity  of 
the  gas  be  removed,  the  pressure,  sensibly  diminished,  is  soon  re- 
established  by  the  décomposition  of  a  new  portion  of  the  water,  which 
ia  evaporated.  (3)  When  tho  vapour  of  water  ia  in  contact  with  iron 
at  an  invariable  température,  we  may  bring  the  spaoe  oontaining  the 
moist  hydrogen  to  any  température  desired  (provided  there  is  no  con- 
densation of  the  water)  without  altering  the  tension  in  this  space.  If, 
for  example,  the  apparatus  be  heated,  the  tension  of  the  gas  increasing, 
the  hydrogen  condenses  on  tho  oxide  of  iron,  and  its  tendon  résumes 
the  maximum  value,  whioh  oorreaponda  to  the  température  to  which 
the  iron  ia  raiaed. 

M.  Edouard  Lagout  brought  forward  another  paper  '*0n  the 
Equatorial  Sundial." 


SOCIÉTÉ  PHILOMATHIQUE  OF  PABI8. 

Paris,  April  8th. — At  thia  meeting  a  lengthy  and  interesting  paper 
WBA  read  by  M.  Léon  Vaillant,  on  the  ohjuraotera  whioh  aerve  todistin- 
guish  Vermetus  from  the  shell  oases  of  certain  annelida.  In  oommenting 
on  the  labours  of  other  naturaliats,  he  pointed  out  what  great  aervioea 
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BOYAL  IKSTTTDTE  OF  LOMBABDT. 
Mii^N,   IfiT  5th,   1870. — Tb»  mMtiugr  ww  opetied  b;  PtofMaor 
Verg»,  who  rMtd  a  papcr,  entitled — "  Pneninatic  MediobiBj"  kndSi^or 
Ensenio  Beitdn,  Bignori  Muit^uia,  CuUgliMil,  &nd  FtUwii  m&da 
soms  reiDMks  witb  nferonoa  ta  Uili  papar,  to  whioh  Sigaor  Veig» 

Froteeaoi  Uuitegui*  then  nad  a  pvf»r  on  »  klugnkr  ou*  ot 
Uicroeephalï  in  a  wosuti.  Dr.  Cutiglioui  alao  preaent«d  m  photo- 
graph  of  e,  Uke  oue. 

Dr.  Tkluuuii  adduoed,  lut!;,  »  o»M  of  Hiorooephaly  obtened  by 
him  teoeutJ;,  in  the  Childian'B  Clinio  at  Milan,  in  a  deaf  and  domb 
idiot  of  aboDt  tbree  jtan  of  âge,  »Baot«d  with  a  oatarrhal  polmonaiy 
afiootion,  oF  wliiob  it  diad.  Ha  bad  mada  an  aoaniata  inapaoti<m  ot 
the  Btate  ot  the  vasonlai  ayEtain  ot  tbs  oorebellum.  He  fonnd  that 
the  intemal  oarotid  waa  reduoed  to  neatlj  a  thiid  of  the  noimal  aïu, 
Thii  little  Mioiooaphale  had  tha  fooa  ao  largel;  dereloped  at  to  amplj 
componsata  for  the  minnteneu  ot  the  onninm. 

Piofesaor  8ang»Ili  read  his  memoiT  "  On  Freedom  ot  Initmotion." 

PioféuoT  Zoneada  broaght  torward  a  aontiniiatian  of  hia  wotk, 
entitled  "  Formation  of  tha  Latin,  and  the  damation  of  the  Italian 
ftom  it." 

Profeaaor  Awioli  made  aoma  obaervatloni  with  referenoe  to  the 
aJluBÎona  made,  in  Pioteaaor  Zonoada'a  paper,  to  the  Italian  langoag*. 

The  meeting  then  paaaed  on  to  other  affaira,  and  eleoted  a,  oom- 
miaaiou  to  enquirc  into  the  relatire  merttg  ot  the  three  oompatitort 
for  the  triennial  medala  ;  alto  another  commiuiion  on  the  inatrnment* 
oF  precïBion.  The  members  ot  thia  oommiaaion  irere — Signori  Friaiani, 
Cantoni,  Codaua,  Haîob,  Schiaparelli,  Vaga,  and  Signer  Colombo. 

Th«  meeting  mu  then  bronght  to  a  olose. 


PMihihiraSo<net7of  NatmalSoianoa,  S.SOp.m.  1.  "  Hia  WitMfovIi  (< 
tbe  T»  and  its  Tributaries— (1)  The  Wadan."  2.  "Nota  on  tb 
E^  of  Lepidoptera." 

FRIDAY,  3rd. 


Oeolo^iti' 


Migration  ot  Fablei,"  bj  Prat.  Hu  MïUr. 
Archœoloeioal  InitituUoa,  8  p.m. 

Aeranautjcsal  Sociotf  of  Ureat  Brituin,  8  p.  m.     Annual  UïetiDg  «Society 
ot  Art.). 

SATURDAY,  *th. 
Royal  lutltiition,  3  p.m.    "  On  Comats,"  bj  Prof.  Onnt. 

8UNDAY,  5th. 
SundST  IiOflture  Sodety,  8  p.m.    "  Oa  The  Ule  and  Timn  of  Tnrpt,' 
bjr  W,  B.  Hodgaoo,  E«).,  LL.D. 

MOMDAY,  eth. 

Entomologioal  Sodet?,  7  p.m. 

Londim  Inalitution,  i  p.m. 

Royal  Inttitution,  S  p.m.    Oeneral  Uonthl/  Meeting. 

TUE3DAY,  7th. 

RoTil  Inatitutlon,  S  p.m.      "  On  Prêtent  EugUafa  Hittarr,"  b;  M. 


NOTES  AND   MEMORANDA. 


An  Ingenlous  Letter-Box. — We  leam  ftom  tha  American  Eiigi- 
neering  and  itining  Journal  that  "  a  oitizeD  of  Boblo  haa  patented  a 
letter-boi  for  atreet  n«e,  whioh  pouaaaea  many  adrantagea  07ei  thne 
noir  in  naa.  Ita  anangement  ia  auch  as  to  admit  latten  or  paokagea 
of  moderato  Biie,  and  aC  the  aame  time  Bhnt  ofF  al!  poBsïbilit;  of  ooeeia 
to  the  boi,  eiospt  by  opening  tho  bwer  rocaptacU,  and  TiaUting  the 
Qoremmant  loolc.  The  opening  into  the  boi  forme  a  table,  npon 
wUah  tha  lettet-oarrier  may  take  ont  tbe  mail-matter  depoutad.  Bnt 
thia  ia  bat  a  minor  arrangement  aa  oompared  with  the  antomatio  pro- 
oesB  by  whioh,  if  Tnail-matter  ia  depoaited  by  any  peraon,  he  oan  aee 
that  it  ia  dropped  into  tho  final  repoeitory,  and  be  anie  that  it  oannot 
be  eitraoted  b;  any  other  than  the  leltM  gatherer.  The  prowBs  of 
thia  il  Tery  aimple.  Tbe  oorer  ot  the  box  aota  by  meana  of  a  few 
aimple  roda  in  the  interior  in  anoh  a  manner  tbat,  when  tha  ooTer,  or 
lid,  ia  moTed  to  admit  mail-matter,  the  apertote  ot  the  lowar  box  il 
oloaed,  and  the  mail-mattar  la  preoipitated  to  the  reoeptaala  menlioaed. 
Tbe  intarior  metal-boi  ia  ao  arranged  that  when  tbe  top  ia  npened,  at 
no  angle  oan  any  anbatanoe  reaoh  the  depoaitorj.  The  opening  ot  the 
lid  eloaea  ail  aooeaa  to  tbe  lower  box,  and  the  oloaing  of  the  lid  dropa 
the  mail.mattw  into  it." 

Uarine  Oouoh  for  FrevontliiB  Sea-alokneaa. — Wewonld  oall  the 
attention  of  ateamabip  eompaniea  to  an  illnalrated  deaoription  of 
NeweU'a  marina  conch,  pnbliabed  in  tbe  latt  nnmber  of  the  Scitiitifii: 
American.  Mr.  Newell  haa  patented  hie  inrenUon  in  Bnrope  m  well 
aa  in  tbe  United  Statea,  and  ia  deairona  of  intereating  oapitaliata  in 
ita  inttodaation. 
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by  G, 

THUR8DAY,  Snd. 


tbe  Prehistoric  AnUquitiaa 


Bcyal  Society,  8.30  p.m. 

3ooietyofAntiquarlêa,8.S0p.m. 

T.inniiuii  Society,  S  p.m.    "  On  New  Forma  of  Triehopteroni  Ineeota,"  by 

Mr.  R.  U'iAobUn. 
Cheminai  ao<nety,  8  p.  m.  "  On  Platino-Ammontum  Boaea,"  by  Dr.  Odlintr. 
Royal  Sodet*  Club,  6  p.m. 
Li»idon  Inatuotion,  7.30  p.m. 
BoyallDatitutkm,  8p.in.    "Eleatrieity,''by  Prot.  TyndaU. 


Byro-Egyptiao,  7.30  p.m. 

BlrmiDgluun  Natiiral  Itirtory  and  Mlcroacopical  Society,  7.30  p.m. 

WEDNESRAY,  8th. 

Oeological  Society,  8  p.m. 

Royal  Micrunoopical  Sociely,  8  p.m.  "  Eipariraenla  on  Fomunlalioii  «o 
Panwitlo  Fnngi,"  by  Jobn  Bail,  Eaq.,  ot  tbe  l«bantaiy,  SomanM 
Hou»;  and  ''On  a  New  Fonn  nf  Blnocular  M ieroBcope,"  bj  John 
W.  Stephenaon,  F.K,A.S. 

Royal  LiteriuT  Fund,  3  p.m. 

ArctuBologicaf  Arnooiatioti,  8  p.m. 

Royal  Sodety  of  Literaturo,  4  15  p.m. 


Bbiohton  NiTuRiL  HiaTOBT,— "  W,  T." — We  quito  agieomtlir™ 
AaythW  more  ridiculoua  tban  tha  dialogue,  1d  the  new  BriglMt  O""!', 
batweëoMr.  Arnold  and  hia  two  pupili,  wa  haïe  nerer  «ad  11,  l""i  '" 
yon  Bay,  oocuplee  nearly  a  thitd  of  the  valuine. 

Tas  BiitMAOLB  (JoOBg.— "T.  V,  A."— Patterson,  in  hia  ZathtsiS" 
SckaoU.     Tbe  metamorphoiia  ia,  unqaeetionably,  rotrogntde. 

Tbmbioh  and  TKMPKRiiUBB.— "  Tyro."— Uonault  any  book  on  Pbr"* 
Gaoot'a  wiU  do  Tory  welL     Tbe  reluUonahip  la  eincOj  "  jw  ""' 

VïOETiBJ.E  IvoRï. — "N.  A." — Nererin  auch  large  piaoei  Us 'In" 
ture  ahowa  it  to  be  true  dantioe. 

Tnuowxna  DoWTf  PoiiSH.— "M.A."  The  hichloride of  pl»<iin™'  " 
fbriDs  thiu  a  double  ahloiide. 

OBiFHic  FoBJiDLa.— "W."  We  Ihank  you  for  youT  eïpK»"»"'' 
□pinion.     Tbe  whole  idea  ia  abaurd  froai  firat  to  last. 

Elbotbo-Motoh  fob  SBWiso.MicawM.  —  "Only  a  Wom»"  "]' 
find  that  it  bas  baen  applied  in  America.  The  employnient  Is,  bo""'. 
ae  yet,  not  on  a  large  Bcale.  We  hope  to  be  able,  ère  long,  t«  gi"  ^ 
aooouut  of  a  better  metbod.     We  will  bear  your  requeat  ia  miiul. 

TiBLB  TpbnIHq.— ■' Tnilh."  Weareafraid  that  youmiuthi"!**"' 
aa  tbe  aaying  ifl,  "at  the  bottou  ota  wdl."  Don't  belisTe  thaiiois™" 
you  bave  baen  told. 

A  GooD  Ska-Sidb  Piacb  pob  Marine  Zooloowib.— "  T.O.F."  Jf* 
ou  hardlï  giïe  you  the  ad™»  you  reqoire  nnder  the  apacial  «niiw™- 
you  nama.     T17  Aberyatwith,  in  Walee. 

BRTOttlON  AND   SdMBI    NilURAL    HlBTOBT    SOOŒtT.— T.  ^■J'.'i 

Tbanka  for  the  report,  which  Bhall  appear  naît  week.  We  did  art  "" 
the  indiridual  menldoned  waa  a  muriâan  as  «ail  aa  a  «■«'■'.  °*  P"' 
tha  trunpet  well.  _ 

ACADBUI  OF  NATUBÂL  SOIBBOÏS,  PHILABMJBIÀ.— "  K- J' l*"  ^Ji 


Jase  8,  1870.] 
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WEDNE8DAY,  JUNE  8,  1870. 


THE  ASTRONOMER  ROYAL'S  REPORT. 

Report  of  the  Astronomer  Royal  to  ihe  Board 
of  Viaitors  of  the  Royal  Observatory,  Greenwicb, 
was,  as  we  bad  previously  annoanccd,  delivered  on 
Satarday  last,  the  4th  inst.  It  was,  it  piaet  be  con- 
fessed,  a  most  satisfactory  acconnt,  not  only  of  tbe 
year's  progress,  so  far  as  the  instruments  of  tbe  Observatory 
are  concemed,  bnt  also  of  the  gênerai  condition  of  the  Obser- 
vatory itself.  It  may  not  bo  uninteresting  to  our  readers  if  we 
lay  beforo  them  a  few  of  the  more  leading  détails  which  Mr. 
Airj  bas  snpplied  us  with.  So  little  îs  known  by  the  public 
of  tbe  gênerai  nature  of  scientific  rescarcb,  and  especially 
of  those  branches  of  pbysical  investigation  to  which  attention 
îs  paid  at  Greenwicb,  that  the  account  of  the  twelvemonth*s 
labonrs  at  the  Royal  Observatory,  cven  thougb  it  be  indicated 
only  in  the  altérations  which  bave  taken  place,  cannot  but  be  of 
importance. 

Pirstly^  in  regard  to  the  modifications  of  the  building 
generally,  we  may  mention  that  very  little  change  of  any 
serions  import  bas  taken  place.  Perhaps  the  altération  in 
regard  to  the  earth-current  self-registering  apparatus,  which 
ha9  bitfaerto  been  placed  in  the  western  arm  of  the  basement, 
nearly  in  contact  with  its  sonth  walI,  and  nnder  the  Btaircase, 
is  most  notewortby.  The  Astronomer  Royal  says  that  be  is 
commencing  to  traosfer  this  apparatus  to  the  eastern  arm  of 
the  basement,  to  be  nearly  in  contact  with  the  south  wall 
there.  The  apparatus  will  thns  be  more  accessible;  and  it 
seems  probable  that  the  romoval  of  the  lights  from  the  west  to 
tbé  east  end  will  tend  to  destroy  the  sligbt  élévation  of  tem- 
pérature which  bas  nsnally  been  remarked  at  the  west  end. 
Tbe  immédiate  motive  for  this  sfaift  was  to  give  facility  for  the 
introdnotion  of  mechanism  for  imprinting  simultaneous  photo- 
graphie honr-lines  on  the  registering  barrels.  We  observe,  too, 
aecording  to  the  report,  that,  in  tbe  south  gronnd,  the  great 
ehed  and  tbe  dépôt  for  printed  publications  were  erected  shortly 
after  the  last  inspection  by  the  visitors  ;  and  an  anziety  was 
ezpressed  by  some  persons  in  regard  to  the  risk  of  damp  to  tbe 
books  indosed  in  a  wooden  shed  without  artificial  warmth  ; 
but  Mr.  Carpenter,  who  bas  been  instructed  carefully  to 
examine  the  books,  states  that,  during  this  winter,  there  bas 
been  no  sign  of  damp. 

Not  the  least  valuable  part  of  the  Observatory  is  that  which 
is  devoted  to  the  keeping  of  manuscript  notes,  records,  &c.,  of 
observations  ;  and  the  great  use  madc  of  thèse  by  astronomcrs 
is,  in  itself,  a  proof  of  their  importance.  From  an  early  period 
to  bis  connection  with  the  Royal  Observatory,  Mr.  Airy  per- 
ceived  that  it  would  be  désirable  to  establish  some  plan  of 
arranging  papers,  by  which  they  should  be  placed  in  order, 
and  made  mecbanically  secure,  before  the  opérations  of  the 
professional  binder  commenced;  that,  in  fact,  ezcept  for  the 
papers  last  corne  to  hand,  there  should  scarcely  be  such  a  tbiog 
as  a  fugitive  paper  in  the  Observatory.  The  system  then  ar- 
rangea bas  been  steadily  carried  ont;  at  présent  it  is  accu- 
rately  worked  by  Mr.  Carpenter,  and  ail  bound  volumes  bave 
I&tely  been  collated  with  their  catalogue,  and  were  found  cor- 
rect. Many  of  the  original  observations  are  recorded  in  pencil 
memorandum-books.  The  books  which  are  closed  in  eacb  year 
are  collected,  nnder  the  three  beads  of  Méridional,  Eztra-meri- 
dional,  and  Magnetic  and  Meteorological  ;  and  for  eacb  of  thèse 
a  box  is  construoted.  Wooden  portfolios  are  prepared  for  tbe 
large  sheets,  which  are  wrapped  on  the  Chronograpb  Barrel, 
and  reçoive  the  pnnctnres  given  by  the  clock-seconds  and  the 
observing  tonch-piece.  The  manuscript  copies  of  nnpnblished 
observationB  and  calculations,  which  were  referred  to  in  the  last 
report  as  lent  to  foreign  astronomers,  are  still  in  their  bands. 
They  consist  of  varions  papers  of  Bradley  and  Bliss,  and  were 
oommnnioated  to  Dr.  Anwers  and  M.  0.  Stmve.    "  Those  who 


know  the  degree  of  adoration  with  which  Bradley  is  regarded 
by  the  German  astronomers  will  not,"  says  Mr.  Airy,  "bo 
surprised  at  the  importance  which  they  uttach  to  thèse  papers." 
In  référence  to  the  varions  instruments  at  the  Observatory, 
the  Report  shows  us  that  ail  are  in  perfect  order,  and  that 
the  Chronograpb -barrel,  which  bad  required  some  repair  at 
the  bands  of  Mr.  Dent,  is  now  in  its  nsual  working  condition. 
We  would,  bowever,  refer  to  an  excellent  suggestion  which  tho 
Astronomer  Royal  bas  carried  ont  in  tbe  examination  of  the 
co-efficient  of  sidereal  aberration,  and  which  is  thus  described  in 
Mr.  Airy's  own  words  : — 

"lallnded  in  tho  last  report  to  a  télescope  wliose  tube  shoald  be 
fiUed  with  water,  for  examination  of  tho  oo-efficient  of  sidereal  aberra- 
tion,  when  the  penoil  of  light  passes  throngh  a  considérable  extent  of 
refracting  medinm.  I  hâve  decided  to  use  it  in  determining  the  ap- 
parent zenith-distancea  of  y  Braconis  at  the  proper  seasona  of  the 
year.  The  instnimeut  is  in  aU  important  points  completed.  It  is  to 
be  mounted  npon  tho  stone  pier  in  the  Occasional  Observatory  (for- 
merly  Strave's  Observatory)  now  planted  on  the  South  Gronnd.  Tho 
instrument  admits  of  instantaneoua  réversion,  with  ita  micrometer  in 
N.  and  S.  positions  ;  it  ad  mita  idso  of  being  fixed  with  ita  micrometer 
in  the  E.  and  W.  poaition,  for  détermination  of  its  scale.  The  oon- 
strootion  of  the  instrument  reqnires  several  nnnsnal  arrangements  ; 
amongat  othera,  tho  meana  of  oleaning  the  lover  plate-glass  from  mnd, 
and  of  clearing  tho  internai  surface  of  the  object-glaas  from  bubblea." 

The  Astronomer  RoyaVs  report  on  the  magnetic  opérations 
at  Greenwicb  are  also  full  of  interest  ;  but  it  is  to  be  regretted 
that  Mr.  Airy  should  still  be  obliged  to  confess  that  there  are 
no  self-registering  electrical  apparatus.  The  report,  so  far  as 
it  concerns  the  publications  of  the  Observatory,  is  favourable, 
thougb  it  bas  to  be  admitted  that  no  part  of  tho  M.S.  for 
1869  is  yet  in  the  printer's  hands.  Such  delay  may  secm  nn- 
reasonable  to  those  ignorant  of  the  subject,  but  astroi)omers 
will  see  in  this  caution  of  Mr.  Airy 's  a  just  regard  for  advanccd 
"  réductions  "  of  tho  observations. 

Mr.  Airy  tells  us  that  the  Greenwicb  Observatory  fine  bail 
bas  during  tbe  year  been  dropped  **  with  unerring  régula  rity  and 
accuracy,"  and  be  gives  some  forther  information  conc<.Tning  the 
clocks  in  télégraphie  communication  with  the  Observatory  which 
are  most  instructive.  We  think  tbe  report  is,  as  we  bave  said, 
most  creditable  to  the  Greenwicb  chef  and  bis  collaborateurs, 
and  shows  that  the  Observatory  bas  maintained  its  place  well 
as  an  observing  establishment.  Touching  the  gênerai  labours 
of  the  institution,  we  cannot  do  better  than  give  the  foUowing 
quotation  from  Mr.  Airy*s  annnal  report  : — 

"  The  praotice  of  the  Observatory  remains  faithfal  to  its  ancien  t 
traditions.  With  the  méridional  inetraments  wo  carefully  observe,  to 
the  extent  that  appears  noceaaary,  188  clock  stars  ;  Nautical  Almanac, 
oircnmpolar,  and  oocultation  atara  ;  atara  favourable  for  examination 
of  refraction,  Argelander'a,  proper-motion,  and  variable  atara;  atara 
naed  in  geodeay  or  any  other  pnrsuit  ;  also,  with  the  Beflex  Zenith 
Tube,  y  Draconia  on  every  conveuient  day.  Among  the  moveablo 
bodios  the  Moon  only  ia  obsorvod  on  every  practicable  day,  withont 
exception;  the  Sun  and  inferior  planets  on  week-daya;  the  large 
external  planeta  when  they  transit  before  15^  and  the  small  oneswhen 
before  IS'*,  bnt  only  for  the  firat  half  of  lunation, — M.  Le  Verrier  and 
his  ancceasor,  M.  Do  Lannay,  having  nndortaken  to  observe  them 
doring  the  aecond  half.  With  the  Altazimuth,  the  Moon  and  proper 
atara  are  obacrved  on  every  practicable  night,  and  those  are  the  only 
regnlar  extra-meridional  observations.'' 


Frimula  Couttii. — Undor  the  name  of  Prirnula  Couttiij  or  Abyssî- 
nian  Primroae,  the  Messrs.  Veitch  hâve  recently  exhibited  at  one  of  tho 
meetings  of  the  Royal  Horticoltaral  Society  a  handsome  primroae, 
with  tnfted  root,  irregularly  dentate  oblong-lanceolato  leavea,  8  in. 
to  10  in.  long,  and  covered  with  white,  moaly  powder,  ospecially  on  tho 
lower  surface.  The  flower-soape  rises  18  in.  in  height,  and  bears 
two  or  three  whorla  of  a  dozen  or  more  flowers,  the  whorla  pro- 
vided  with  leafy  bracts,  tho  lower  onea  being  tho  largeat,  and  the 
flowera  yellow,  aalver-shaped,  with  a  tube  nearly  2  in.  long,  and  a 
limb  divided  into  five  roundish  notohed  lobea.  Thia  plant  provea  to 
be  tho  Primula  simensis  of  Hochstetter,  a  variety  of  the  old  P.  verti- 
dilata,  and  will,  therefore,  bear  tho  name  of  P.  verticilUtta  simcrww. 
It  is  a  very  nioe  addition  to  our  garden  flowera. 
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Sinoe  opening  Hôb  daptrlmant,  w«  hare  rMMT«d  w  nméh  •MitUnee  Arom 
friendly  oorreepondento  in  diff«rent  pirtt  of  tlw  world,  that  wa  ua  lad  to 
baliave  that  onr  readan  may,  with  rary  UUla  tronUa  to  thamaalTat,  aid  us 
in  making  **  Tha  Waek  "  a  mmt  oomprahansiva  laeoid  of  anrrant  aranU  in 
tha  Boiantiflo  world.  We  tharafora  appaal  to  ail  onr  Manda  to  land  na,  nok 
maraly  their  "aart,"  bnt  thcir  handt,  and  to  land  na  any  waaklj  "Jottian  " 
of  intaraat  ralatira  to  mattan  oeonrring  in  thair  naighboarliood.  **Tha 
smallast  oontribntion"  will  ba  aooaptcd,  and,  wriooaïf,  tha  briafar  and  mora 
tana  tha  notât  ara  tha  battar.  Saeratariaa  of  toaiakiaa,  matropolitaa  and 
prorindal,  librariaas,  cnratort,  laotoran,  and  taachan,  may  ail  do  lomathing 
in  thaîp  tom.  ^_^_^_ 

IGIENTIFIG  men  in  Ireland  are  bestirring  tbem- 
seWes  for  their  field  sports.  Professor  Hall  and 
Mr.  Symes,  of  ihe  Irish  (^eological  Sunrey,  also 
ProfesBorB  Dr.  Traqnair  and  Djer,  are  abont  starting 
on  a  Bcientifio  tour  in  Auvergne.  Professer  Dr.  WjviUe 
Thomson  is  nnder  engagement  to  proceed,  with  Dr.  Carpenter 
and  Mr.  Gwjn  Jeffroys,  on  another  dredging  expédition  in  the 
Atlantic.  Professor  W.  King  (on  whom,  by  the  bye,  the  senate 
of  the  Queen*8  University  in  Ireland  bas  lately  oonferred  the 
honorary  degree  of  Doctor  in  Science — the  fini  of  the  kind 
conferred  in  the  sister  iele)  bas  just  started,  with  bis  son,  the 
Deputy  Superintendant  of  the  Madras  G^ological  Barrey,  for 
the  Hébrides  and  Highlands  of  Scotland  ;  and  Professor  Dr. 
Perce?al  Wright  is  meditating  some  far-off  joumey. 

If  the  meeting  of  the  French  Academy  on  tbe  SOtb  nlt. 
when  Mr.  Joule  was  elected  to  tbe  place  vacant  by  the  death 
of  M.  Magnus  as  correspondent  in  tbe  Section  of  Pbysics,  tbe 
followîng  was  tbe  retarn  of  tbe  secret  committee  : — In  tbe  first 
line,  Mr.  Joule,  of  Manchester.  In  tbe  second  Une  and  in 
alphabetical  order,  MM.  Angstrom,  of  Upsala;  Billet,  of 
Dijon  ;  Dove,  of  Berlin  ;  Grove,  of  London  ;  Henry,  of  Pbila- 
delpbia  ;  Jacobi,  of  St.  Petersburg  ;  Lloyd,  of  Dublin  ;  Biess, 
of  Berlin  ;  Stokes,  of  Gambridge  ;  W.  Thomson,  of  Glasgow  ; 
Tyndall,  of  London;  and  Yolpicelli  of  Bome.  43  members 
took  part  in  tbe  élection,  witb  the  foUowing  resuit — ^Mr.  Joule, 
32  votes  ;  Dr.  Lloyd,  8  ;  MM.  Angstrom,  Dove,  and  YolpioeUi, 
one  vote  eacb. 

In  conséquence  of  tbe  6tb  of  Jane  being  Whit  Monday,  tbe 
nezt  ordinary  Meeting  of  tbe  Society  of  Engineers  will  be  beld 
on  Monday  evening,  13tb  June,  1870,  in  tbe  Society's  Hall, 
Westminster  Palace  Hôtel  (nortb  entrance).  Adjourned  dis- 
cussion on  paper  read  on  the  2nd  of  May  on  "  The  Patent 
Laws,"  by  Mr.  W.  Lloyd  Wise.  Sbould  time  permit,  a  paper 
will  be  read  on  "  Tbe  Theory  of  Bcrew  Propulsion,"  by  Mr. 
Micbael  Sefi.  The  cbair  to  be  taken  at  balf-past  seven  o'clock 
precisely. 

The  minute  printed  below  bas  been  adopted  by  tbe  Gouncil 
of  tbe  Statisticfd  Society  witb  respect  to  tbe  census  of  1871, 
and  a  copy  of  it  forwarded  to  tbe  Secretary  of  State  for  tbe 
Home  Department  : — "  1.  Tbat  it  is  not  désirable  to  suggest 
any  arrangements  of  détail  in  the  mode  of  coUecting  the  in- 
formation, differing  from  those  whicb  bave  been  observed  gene- 
rally,  witb  great  success,  in  the  taking  of  tbe  census  on  tbe  last 
two  occasions.  2.  Tbat  it  is  advisabie  tbat  tbe  census  of  1871 
sbould  be  taken  at  the  same  timeof  tbe  year  as  tbe  last  census. 
3.  Two  collatéral  branches  of  inquiry  were  prosecuted  in  1851, 
by  means  of  the  census  macbinery,  but  not  nnder  tbe  compul- 
soiy  powers  of  tbe  statute.  Thèse  related  to — (a)  Tbe  pro- 
vision existing  for  religions  worsbip  and  tbe  attendanoe  thereon. 
(6)  The  means  existing  for  éducation,  and  the  attendance  at 
schools  and  places  of  instruction.  Tbe  Gouncil,  in  1860,  were 
of  opinion  that  botb  thèse  collatéral  subjects  sbould  be  inqnired 
into  at  the  census  of  1861,  and  made  their  reoommendation 
accordingly  in  April,  1860.  Tbis  recommendation  was  not 
adopted  by  tbe  Government  of  tbe  day.  The  Gouncil  having 
again  considered  tbis  part  of  the  inquiry,  and  having  regard 
to  tbe  lapse  of  time  since  tbe  investigation  of  1851,  tbink  it 
expédient  tbat  tbe  same  subjects  sbould,  in  like  manner,  be  in- 
qnired into  at  tbe  census  of  1871.    4.  Tbey  ako  are  of  opinion 


tbat  tbe  statnte  to  be  passed  on  tbe  présent  occasion  sbould 
furtber  contain  an  express  enactment,  reqniring  tbat  a  distinct 
question  sbould  be  inserted  in  every  oensns  scbedule  as  to  the 
religions  persuasion  of  tbe  persons  inolnded  in  tbat  aobedole. 
5.  That  the  statute  sbould  also  require  tbat  tbe  person  filling  np 
tbe  scbedule  sbould  state  wbetber  every  individual  mentioned 
tberein,  above  tbe  âge  of  seven  years,  can  read  or  write.  6. 
Tbat  inquiries  to  sbow  tbe  state  of  tbe  bouse-accommodation  of 
tbe  people,  on  the  basis  adopted  witb  so  mncb  snocess  in  tbe 
last  oensns  of  Scotland,  sbould  be  embodied  in  the  next  oensns 
retums  for  England.' 


ff 


It  is  announced  by  several  journals,  and  among  otbers  by 
tbe  North  (hrman  Corregpondeni,  tbat  Dr.  Oscar  Liebreicb,  to 
wbom  we  owe  protagon  and  the  now  well-known  cbloral,  bas 
discovered  a  new  anodyne,  to  whicb  the  name  of  cbloride  of 
^thylide  {Âeihylidenchlorid)  bas  been  given.  This  substance, 
whicb  bas  been  repeatedly  applied  witb  perfect  success  in  tbe 
clinical  bospital  of  Dr.  Langenbeck,  is  said  to  be  more  rapid 
and  agreeable  in  its  effects  than  chloroform.  The  cbief  merit, 
bowever,  daimed  for  it  is,  that  it  may  be  administered  without 
interfering  witb  tbe  free  and  natnral  breatbiog  of  tbe  patient, 
an  advantage  wbicb  it  possesses  over  most  other  ansesthetîcs. 
As  the  effect  of  tbe  new  body  is  stated  to  be  very  transient, 
tbe  dose  mnst  be  repeated  in  a  lengtbened  opération. 

The  Irish  DaUy  Expreês  describes  tbe  report  of  tbe  Boyal 
Oommission  on  primary  éducation  in  Ireland  as  a  scbeme  whieb 
wonld  snbstitute  for  tbe  présent  System,  not  merely  one  of 
denominationalism  bnt  of  denominationalism  on  tbe  basis  of 
nnlimited  concession  to  tbe  Uitramontane  priestbood.  It  wonld 
altogetber  destroy  tbe  model  sobools  ;  and  "  even  tbe  scbools 
wbicb  wonld  be  ostensibly  condueted  on  tbe  mixed  System 
would  be  placed  to  a  greater  extent  tban  at  présent  in  the 
power  of  tbe  priestbood."  We  believe  bowever,  (Eîd.  8.  0.), 
tbat  Sir  Bobert  Kane's  spécial  report  will  be  of  qnite  a  différ- 
ent charaoter  ;  and,  as  Sir  Bobert  Kane  is  not  only  a  Gatbolie 
bnt  one  of  tbe  originators,  and  also  one  of  tbe  présidents,  of 
tbe  Queen's  Golleges,  bis  views  are  mncb  more  likely  to  ooincide 
witb  those  of  the  Gt>vernment  tban  tbe  denominational  scbeme 
above  referred  to. 

'  The  PàU  MaU  Oaaette  states  tbat  tbe  autborities  of  Soutb- 
ampton  bave  determined  on  tbe  adoption  of  tbe  A  B  0  process 
of  utilizing  sewage  and  preserving  tbe  local  waters  from  pollu- 
tion. Tbe  neoessaty  works  will  be  commenced  at  once.  Leeds, 
Halifax,  Bolton,  and  several  other  towns  bave  decided  on  the 
same  course.  The  works  at  Hastings  and  Leamington  bave 
been  in  succeesfnl  opération  for  some  time. 

The  Bbododendron  Sbow,  at  tbe  Boyal  Botanic  Gardens, 
on  Saturday,  was  a  decided  success.  Of  tbe  novelties  displayed 
tbe  most  notewortby  are  tbe  Decorator,  conspicuonsly  placed 
near  one  of  tbe  entranoes  of  the  tent  ;  tbe  Loquendum,  rose- 
coloured,  witb  wbite  centre  ;  the  Maroon,  a  very  dark  sbade  ; 
the  Meritorium,  the  Frédéric  Waterer,  and  the  Pelopidas.  AU 
of  thèse  bave  claims  npon  tbe  attention,  wbicb  are  not  likely 
to  be  overlooked.  Saturday  was  not  a  fête  day  at  tbe  Botanical 
Gardens,  and  tbe  gaily-dressed  and  élégant  crowd  was  wanting 
wbicb  on  thèse  occasions  gives  so  mncb  animation  to  the  scène. 
But  the  grounds,  in  themselves,  are  sufficiently  attractive  to 
repay  a  visit  at  this  season  of  tbe  year  ;  and  Messrs.  Waterer's 
magnificent  collection  of  rhododendrons  is  wortb  a  long  joamey 
to  see. 

We  announced,  some  time  since  (on  tbe  anthority  of  the 
BrUiah  Médical  Journal),  that  Dr.  H.  A.  Nicholson  allowed 
lady  stndents  to  attend  his  lectures  on  Zoology,  at  Edinburg h. 
Some  one,  writing  to  tbe  Journal,  questioned  the  propriety  of 
delivéring  ordinary  comparative  anatomy  lectures  to  a  mixed 
audience  of  yonng  men  and  women  ;  and  to  tbis  Dr.  Nicholson 
makes  the  foUowing  reply  : — "  In  reply  to  a  leiter  firom  an 
'  University  Stndent,'  whicb  appeared  in  your  last  nnmber»  yoa 
wiU,  perhaps,  aUow  me  to  màke  a  single  remark.    Being  in  no 
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waj  reeponsible  for  the  paragraph  to  whicb  yoar  correspondent 
refers,  I  do  not  feel  called  npon  to  point  ont  tbe  inaocaracies  of 
bis  statement.  As  be  appears,  bowever,  in  one  respect,  to  be 
ecboing  a  somewbat  gênerai  belief,  it  may  be  perbaps  as  well 
tbat  I  sbonld  gratifj  bis  oariositj  so  far  as  to  state,  tbat  tbe 
course  of  lectures  on  Zoology,  wbicb  I  am  now  delivering  to  a 
mixed  class,  is  identically  tbe  same  as  tbe  coarse  wbicb  I  de- 
livered  last  winter  to  my  ordinary  class  of  maie  students.  l 
baye  not  bitberto  emascalated  my  lectares  in  any  way  wbatso- 
ever,  nor  baye  I  tbe  smallest  intention  of  so  doing.  In  so 
acting,  I  am  gnided  by  tbe  firm  conviction  tbat  little  stress  is 
to  be  laid  on  tbe  pnrity  and  modesty  of  tbose  wbo  find  tbem- 
selyes  able  to  extract  food  for  improper  feelings  from  sacb  a 
parely  scientific  subject  as  Zoology,  bowever  freely  bandled. 
'  To  tJie  pure  ail  tbings  are  pnre.'  " 

There  will  be  an  ezamination  at  St.  Peter's  OoUege  on 
Taesday,  Joue  létb,  for  a  Natural  Science  Scbolarsbip,  of  tbe 
vàlae  of  £60  per  annam.  It  will  be  open  to  ail  persons  wbo 
may  désire  to  enter  at  the  University.  Tbe  snbjects  are — 
Gbemistry,  Comparative  Anatomy  and  Pbysiology,  and  Botany. 
Names  of  candidates  mnst  be  sent  a  week  previonsly,  to  Bev.  J. 
Porter,  Totor  of  tbe  Collège,  from  wbom  fartber  information 
may  be  obtained. 

The  Conncil  of  tbe  Royal  Society  bas  recently  voted  some 
fnnds  to  Mr.  C.  Brooke,  F.B.S.,  for  tbe  construction  of  a  spec- 
troscope  to  searcb  for  lines  in  tbe  invisible  rays  beyond  tbe  red 
end  of  the  spectrnm.  Tbe  instrument,  says  tbe  Britieh  Journal 
of  Phoiography,  is  now  in  course  of  construction  by  Mr. 
Browning,  F.B.A.S.,  and  tbe  prisms,  wbicb  are  made  of  rock- 
salt,  bave  àlready  been  ground,  polisbed,  and  tested.  As  glass 
stops  many  of  tbe  ultra-red  rays,  it  is  necessary  to  use  leoses 
and  prisms  of  rock-salt.  Wben  tbe  apparatus  is  fînisbed,  a 
spectrum  will  be  projected  on  a  screen,  and  then  searcb  will  be 
made  for  tbe  lines  by  means  of  a  délicate  tbermo-electrometer, 
with  a  tbermo-pile  baving  a  fine  slit  in  front.  It  is  found  that 
tbe  lines  in  tbe  visible  part  of  tbe  spectrum  contain  no  beat,  so 
it  is  Bupposed  tbat  no  rays  of  any  kind  fall  at  tbose  points. 

Three  young  ladies  bave,  we  believe,  been  admitted  as 
students  in  tbe  Yienna  University,  and  one  in  the  pbilosopbical 
faoulty  of  tbe  University  of  Prague.  It  is  stated  tbat  thèse 
ladies  bave  àlready  passed  several  of  the  ordinary  university 
ezaminations  with  great  crédit. 

Db.  h.  Yooel,  oontributing  tbe  G^rman  correspondence  to 
tbe  Thotographic  News,  gives  tbe  following  interesting  particu- 
lars  of  a  new  télescope  for  amateurs: — A  day  before  my 
departure  I  was  in  Hamburg,  and  I  saw  an  admirable  télescope 
by  Mr.  Scbroeder,  one  of  our  best  opticians — not  only  a  prac- 
tioal,  but  also  a  scientific  man.  The  télescope  is  designed  for 
an  amateur  astronomer,  M.  le  Baron  von  Bulow,  residing  near 
Kiel,  and  it  is  arranged,  not  only  for  eye-observations,  but  also 
for  photographie  purposes.  The  objeot-glass  bas  a  diameter  of 
300  millimètres,  a  focus  of  5  mètres,  and  gives  a  Innar  picture 
of  45  millimètres,  wbicb  is  enlarged  by  an  extra  set  of  lenses 
from  80  to  200  millimètres.  For  making  Buch  a  picture  it  is 
necessary  to  bave  a  very  fine  clockwork,  and  Mr.  Scbroeder  bas 
introduced  on  bis  instrument  two  clockworks  :  one  for  rect- 
ascension,  and  one  for  declination,  for  following  in  the  exactest 
manner  the  movements  of  the  moon.  I  bave  proved  tbis  in- 
strument only  optically,  and  I  oan  testify  tbat  I  bave  ncver 
before  seen  such  an  excellent  picture  of  the  moon  ;  it  seemed  as 
if  formed  from  plaster,  the  différent  terraces  of  the  ring  moun- 
tains  being  admirably  visible.  Therefore,  it  would  be  very  easy 
to  take  a  photograpb  of  tbe  moon  or  of  tbe  planets,  if  there 
were  not  a  fatal  impediment — ^that  is,  the  constant  movement 
of  our  atmosphère.  I  made  observations  with  Scbroeder's 
télescope  for  about  two  bours.  The  beavens  were  quite  bright, 
but  I  had  only  two  or  three  moments  in  thèse  two  bours  wben 
tbe  picture  in  tbe  télescope  was  witbout  trouble.  Tbis  would 
not  be  trouble  if  the  exposare  was  very  short — ^perbaps  instan- 


taneous  ;  but  for  making  an  enlarged  moon  picture,  one  must 
employ  an  exposure  of  about  one  minute  ;  and  if  the  atmosphère 
is  only  a  little  disturbed,  it  is  impossible  ever  to  take  a  sharp 
picture  with  tbe  best  instrument. 

Undeb  tbe  well-known  initiais  of  "  M.  J.  B.,"  tbe  Bev« 
M.  J.  Berkeley  contributes  a  very  important  note  on  "  Para- 
sitio  Fungi  **  to  the  current  number  of  the  Oardeners*  Chroniclc. 
Speaking  of  tbe  smut  wbicb  attacks  tbe  anthers  of  Lychnis 
diuma,  and  wbicb  bas  been  extremely  prévalent  tbis  year,  be 
says  that,  owing  to  tbe  latter  circumstance,  be  bas  been  able 
to  study  it  more  effectually  than  bitberto.  "  Among  myriads 
of  plants,*'  says  tbis  eminent  fungologist,  "  we  bave  found  a 
single  plant  only  of  tbe  maie  and  female  form  respectively,  in 
wbicb,  wbile  some  blossoms  were  attacked,  a  few  escaped.  In 
most  cases  every  flower  was  equally  affected.  In  tbe  maie 
plant,  and  tbis  only  in  tbe  white-flowered  variety,  wbicb  is 
quite  distinct  from  Lychnis  vesperiina,  tbe  unaffected  flowers 
were  in  their  normal  condition,  with  scarcely  a  trace  of  pistil. 
In  tbe  female  plant,  thongb  tbe  pistil  was  partially  developed, 
but  in  no  case,  as  far  as  we  could  find,  fertile,  tbe  stamens 
were  uniformly  developed  in  the  affected  flowers,  and  tbe  an- 
thers filled  with  tbe  spores  of  tbe  Ustilago.  In  the  unaffected 
flowers  there  were  just  tbe  same  rudiment  of  stamens  as  are 
always  visible  in  unaffected  plants,  and  no  further  development. 
It  seems  porfectly  clear,  therefore,  tbat,  wben  the  female  plant 
is  traversed  by  the  mycélium  of  the  fangus,  there  is  a  tendency 
to  cause  the  development  of  tbe  stamens,  wbicb  takes  place  at 
tbe  expense  of  the  pistil,  wbicb  is  mnch  reduced  in  size.  Thero 
is  not  the  slightest  ground  for  considering  it  a  reversion,  and 
the  true  explanation  is  undoubtedly  tbat  wbicb  is  given  in  tbis 
journal,  1869,  p.  1,110  : — '  Tbe  Ustilago  pénétrâtes  tbe  plant, 
but  as  it  can  only  fructify  in  the  stamens,  it  would  appear  to 
be  the  determining  cause  of  tbe  production  of  tbose  organs  in 
tbe  normally  female  flower.'  We  bave  planted  affected  female 
plants,  and  we  shall  be  veiy  snrprised  if  any  of  them  prove 
trnly  hermaphrodite,  should  they  not  be  attacked  by  tbe 
fungus.  Amongst  thousands  of  unaffected  plants  we  bave  not 
found  a  single  one,  after  a  long  searcb,  wbicb  combines  both 
sexes." 

Mb.  j.  g.  Btbne,  an  Irish  barrister,  bas  just  pablished  a 
very  important  treatise  on  tbe  Irish  Sanitary  Laws. 

The  Bev.  Churchill  Babington,  B.D.,  of  St.  John's  Collège, 
Cambridge,  bas  been  re-elected  to  the  Disney  Professorsbip  of 
Arcbieology,  which  be  bas  àlready  held  for  five  years. 

The  Queen's  University  (Ireland)  examinations  for  degrees 
begins  on  tbe  13tb  inst.  A  large  number  of  candidates  bave 
presented  tbemselves. 

Speaking  of  the  récent  correspondence  in  tbe  papers  on  tbe 
subject  of  tbe  adultération  of  béer,  and  reforring  to  tbe  able 
reports  published  some  time  ago  in  its  own  pages,  the  Britieh 
Médical  Journal  says  "it  is  absurd  to  speak  of  the  water 
used  in  brewing  as  an  adultération,  and  to  take  tbe  colour,  or 
even  the  amount  of  spirît  in  béer,  as  being  indications  of  its 
quality  ;  and  thèse  errors,  as  well  as  the  absnrdity  of  the 
salting  notion,  are  properly  exposed  in  the  reply  of  a  chemist, 
published  on  Thursday.  He  shows,  as  we  bave  long  since  donc, 
tbat  the  spirit  alone  is  not  a  measurc  of  quality,  bnt  tbat  tbe 
détermination  of  the  proportion  of  malt  used  in  brewing  may 
be  taken  as  an  index.  ÏSven  in  tbat  case,  béer  made  from 
sugar  or  molasses,  instead  of  malt,  may  présent  the  character 
of  true  béer,  thougb  it  would  not  be  regarded  as  equal  to  that 
made  from  malt.  The  résulte  we  hâve  published  in  our  reports 
show,  moreover,  that  much  of  the  bcer  sold  in  Loudon  is 
inferior  to  that  obtained  direct  from  tbe  brewer»,  notwith- 
standing  the  beavy  rate  of  profit  tbat  tbe  publican  obtains 
from  bigh  charges  and  small  glasses." 

Db.  Lyon  Flayïaib  gave  away  the  prizes  and  delivered  an 
address  to  tbe  students  of  St.  Mary's  Médical  School,   on 
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Taesdaj,  31  et  ait.  He  spoke  at  considérable  length  on  the 
sabject  of  pablic  health,  dwelling  npon  the  large  namber  of 
preventible  diseaaes.  Dr.  Playfair  also  remarked  on  the  neces- 
sity  of  iraproving  the  dwellings  of  the  working  poor  ;  stating 
that  if  thèse  were  as  healthy  as  the  felon's  ccll,  from  eight  to 
ten  years  would  be  addcd  to  the  life  of  the  former.  Tt  seeraa 
to  bo  one  of  the  featurcs  of  this  excellent  hospital  and  school, 
that  its  prizes  are  cach  year  givcn  away  by  some  one  whoae 
knowledgc  of  cdacational  questions  stamps  him  as  one  having 
authority.  Among  thoso  who  ha7e  alrcady  assisted  in  this 
way,  and  whoso  addrcsscs  are  printed  in  the  prospectus  of  tho 
school,  are  Professor  Owen,  Professor  Huxley,  the  Archbishop 
of  York,  the  Président  of  the  Collège  of  Physioians,  the  présent 
Chancellor  of  the  Exchequor,  and  Dr.  Lyon  Playfair. 

TiiB  Lancct  is  grie7ed  to  say  that  Mr.  Syme,  the 
great  Scotch  surgeon,  is  suffering  from  another  paralytic 
seizure.  The  attack,  the  fourth,  we  believe,  which  Mr.  Syme 
has  eastained,  supervened  on  Tnesday,  the  24th  ult.,  and  left 
the  powers  of  speech  and  déglutition  seriously  impaired.  He 
commnnicates  his  wants  only  by  writing  ;  but,  aocording  to  the 
lat«st  accounts,  there  is  a  slight  improvement  in  his  ability  to 
Bwallow.  He  manifesta  much  despondency  as  to  his  making  an 
*iven  moderato  recovery  ;  and  his  immédiate  attendants,  we  are 
sorry  to  learn,  are  hardly  more  hopefal  of  his  case. 

The  folio wing  really  practical  suggesstion  is  made  by  the 
Echo,  and  deserves  the  attention  of  the  Government  : — *'  Dirt 
is  '  matter  in  tho  wrong  place,'  but  a  couple  of  islands  in  the 
Serpentine,  to  variegate  its  stiff  and  formai  aspect,  and  to 
house  the  water  fowl,  would  be  dirt  in  the  right  place,  and,  now 
that  the  bed  is  being  relaid,  would  cost  next  to  nothing.  We 
hope  that  Mr.  Ayrton  will  act  upon  a  suggestion,  the  mcrit  of 
which  is  80  obvions  that  we  can  only  wonder  why  it  has  never 
been  made  before.  How  long  is  London  to  bo  the  one  and  only 
metropolis  which  makes  its  streets  in  labyrinthe  of  worse  than 
artificial  complexity,  and  lays  ont  its  omam entai  land  and 
water  by  rule  and  square  P  An  island  in  the  Serpentine  might 
do  something  towards  consoling  the  angry  people  for  the  land 
and  trees  which  Hyde  Park  must  lose  if  the  Hall  of  Arts  and 
Sciences  and  the  Albert  Mémorial  are  to  be  squared  with 
Kensington-road." 

A  TELEGRAH  from  Calcutta,  dated  May  3l8t,  states  that 
upwards  of  one  hundred  varieties  of  machines  for  the  prépara- 
tion of  Bhea  grass  fibre  are  being  sent  in  for  the  Government 
prize  compétition. 

The  Government  of  India  has  lately  sanctioned  the  com- 
mencement of  the  Damoodah  Canal,  at  an  eatimated  cost  of 
about  £540,000.  Its  total  length  will  be  jnst  one  hundred 
miles.  One  end  of  it  will  terminate  in  the  heartof  the  Bengal 
coal  fields,  and  it  will  thus  be  the  meana  of  affording  a  cheap 
line  of  transport  for  carrying  coals  into  Calcutta,  relieving  at 
the  same  time  tho  railway  of  a  portion  of  that  traffic.  A 
aecondary  but  very  important  result  of  this  canal  ia  likely  to 
be  the  drainage  of  the  tract  of  land  lying  between  the  railway 
and  the  Damoodah,  which,  for  the  last  seven  yeara,  haa  been 
deaolated  by  malarious  fever. 

Mr.  Thomas  Kunneley,  F.B.O.S.,  of  Leeda,  died  laat  week, 
in  hia  62nd  year.  Hia  name  waa  moat  familiar  to  the  public 
aa  a  scientific  witnesa,  in  which  capacity  he  gave  évidence  in 
more  than  one  famoua  poiaoning  case.  Hia  reaearchea  on  the 
Calabar  bean,  and  ita  phyaiological  action,  are  familiar  to  moat 
men  of  science. 

A  FRELiMiNABY  meeting  haa  been  held  in  Edînbargh  for  the 
purpose  of  inaugurating  a  movement  for  a  national  monument 
to  Sir  James  Simpson.  The  Earl  of  Dalhousie  presidod.  If, 
say  s  the  Médical  Times  and  Gazette,  a  monument  be  erected  in 
Edinburgh,  we  trust  tbat  the  propoaal  for  at  leaat  a  buat  in 
Westminster  Abbey  will  not  be  abandoned.  Simpaon,  although 
a  Scotaman,  waa  a  man  of  whom  Engliahmen  were  jnatly  proad. 


As  waa  aaid  of  another  great  nortbem  light,  if  only  eaob 
peraon  whom  he  haa  benefited  by  the  diacovery  of  ohlorofonn 
gave  sixpence  to  hia  monument,  he  would  bave  a  mémorial 
which  would  be  eclipsed  by  no  royal  mausoleum. 

Dr.  F.  G.  Bergmann  has,  in  hia  Résumv  d'Études  d'Onto- 
lofjic  Gihiémle,  i^c,  projected,  from  hia  own  conaciouaneaa,  the 
beinga  from  which  the  human  race  developed  itself.  Their 
name,  according  to  the  Science  Gossip  of  the  AthenMBum,  is 
"  Anthropiskes,"  and  they  lived  in  Central  Africa.  They  de- 
veloped ont  of  apes  ;  and  a  certain  number  of  them,  finding 
themselvcs  in  favourable  circumstances,  developed  into  men— 
black  men,  and  became  the  parents  of  the  familiea  whence  the 
brown,  copper,  yellow,  and  white  races  branched  off.  Dr. 
Bergmann  haa  aome  equally  original  ideas  on  language.  He 
complaina  that  hia  worka  bave  not  y  et  been  appreciated,  or 
even  diacuaaed  ;  but  he  looka  to  the  acienco  of  the  future  to  do 
him  jnatice. 

The  arrangementa  for  the  Horticultural  division  of  the 
annual  International  Exhibitiona,  which  are  to  commence  in 
1871  at  South  Kenaington,  are  now  receiving  the  attention  of 
the  officera  of  the  Royal  Horticultural  Society,  in  whoae  hands 
mainly  the  management  of  thia  diviaion  is  toreat.  ThePovio- 
logisi  believea  it  ia  intended  that  there  ahall  be  bi-monthly 
exhibitiona  of  horticultural  objecta,  partaking  very  mnch,  ia 
fact,  of  the  character  of  the  excellent  and  highly-varied  ahowa 
of  the  présent  season.  Thèse  exhibitiona  are,  however,  to 
include  and  be  supplemented  by  spécial  prizes  for  varions  sub- 
jects,  which  prizes  are  to  be  offered  at  certain  of  the  meetiogs 
for  compétition  amongst  foreign  exhibitors  only  ;  while  auch 
arrangements  will  be  made  as  will  admit  foreigners  to  compote 
for  the  Society *s  Certi6cates  offered  for  new  plants  at  ail  the 
meetings.  Thus  far,  the  international  shows  may  be  expected 
to  represent  augmentations  of  the  présent  South  Kenaington 
meetings  ;  but  another  feature  is  to  be  added,  and  one  which 
affords  to  uurserymen  and  âorlsts  a  spécial  opportnnity  of 
advancing  their  interesta.  This  is  to  consist  of  a  permanent 
exhibition,  in  which  the  exhibitor  is  to  take  and  fill  to  the  beat 
advantage  for  a  given  time — the  whole  period  from  May  tiil 
October,  or  a  part  thereof — such  a  portion  of  the  availablo 
spaco  as  he  may  ûnd  it  convenient  to  undertake  to  occnpj. 

The  Tall  Mail  Gazette  gives  the  following  interesting  par- 
ticulars  concerning  the  Moabite  stone: — After  ail  the  oon- 
âicting  auggeationa,  hypothèses,  deciphermenta,  lectoiea,  and 
the  reat,  which  the  Moabite  atone  haa  already  produoed,  Mr. 
Deutsch  at  laat  appeara  with  aome  clear  and  welcome  tidinga. 
While  othera  were  buay  with  their  readinga  and  renderings,  he 
has,  it  aeems,  aince  his  firat  lettera  in  the  Times,  silently  and 
intently  kept  hia  eye  on  the  text  itaelf,  which  now  at  laat  is 
alowly  growing  into  definite  ahape.  According  to  information 
reoeived  by  him  from  Count  de  Yogiié,  àbout  four-fiftha  of  ths 
original  will  aoon  be  depoaited  in  the  Louvre.  Of  ooarae, 
nothing  will  remain  to  ns  bat  to  give  up  our  own  litUe  chips 
too,  ao  that  the  monument  may  be  reatored  aa  far  as  possible. 
AU  ia  not  aettled  yet,  however,  aa  Mr.  Deutsch  proved  by  tho 
chip  obtained  by  Captain  Warren  aome  time  before  the  sqnoeses, 
a  chip  which  probably  belonged  to  the  defeotive  right-hand 
corner  ;  and,  fnrther,  by  certain  lines  partially  oopied  by  Mr. 
Klein,  which,  thongh  of  considérable  importance  (if  oorrectlj 
copied),  hâve  appeared  neither  in  Captain  Warren's  nor  -in  M. 
Ganneau'a  texte  as  yet.  Mr.  Deutsch  alao  applauded  the  latter's 
peraeverance  and  energy.  19  ot  only  had  he  emended  nearly 
ail  the  paaaagea  pointed  ont  to  him  as  questionable  in  his  pre* 
vioua  text,  but  he  had  been  ateadily  improving  hia  copy  by 
new  correctiona.  Mr.  Deutach  had  reoeived  another  new  MS. 
inatalment  of  emendationa  by  M.  Ganneau,  affecting  words  ia 
more  than  twelve  lines.  Thèse,  together  with  aome  other  cor- 
rectiona, are  to  appear  in  the  next  Bévue  Archéologique.  He 
also  apoke  of  the  comparative  eaae  with  whioh  the  monnment 
will  be  read  when  a  little  more  complète.    Much  valnable  re- 
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search  has  aireadj  been  accompliehed  regarding  the  readihg,  as 
well  as  the  question  of  the  date  of  Mesha,  whom,  it  may  be 
remembered,  Mr.  Dentsch  was,  from  the  very  first,  loth  to 
identify  without  farther  proof  with  the  Biblical  Mesha.  In- 
deed,  as  Professor  Bawlinson  said,  Mr.  Deutsch  dîd  good  service 
to  science  by  his  warnings  against  hastj  conclnsions  on  the 
sabject.  While  Mr.  Dentsch  did  not  tonch  npon  the  absnrd 
donbts  as  to  the  gennineness  of  the  stone,  be  spoke  rather 
sharplj  against  underrating  tho  disorepancies  in  the  readings 
of  a  few  words,  reminding  his  hearcrs  of  the  importance  at- 
tached  to  single  letters  and  fignres,  not  merelj  in  Biblical,  bnt 
also  in  other  profane  MSS.,  or,  for  the  matter  of  that,  in  any 
commercial  or  légal  document  of  our  own  day. 

The  Athenœum  is  so  well  known  to  be  inspired  from 
a  source  hardly  in  the  interest  of  the  Anthropological 
Society,  that  we  vicw  anything  it  says  on  the  subject 
of  amalgamation  with  the  Ethnological  Society  with 
Bome  little  distrust.  Wo  therefore  désire  our  rcaders  to 
accept  the  folio wing  quotation  from  that  journal,  cum  grano 
salis  : — Tho  anniversary  meeting  of  tho  Ethnological  Society 
was  chiefiy  remarkable  for  its  bearing  on  the  question  of 
amalgamation  with  the  Anthropological  Society,  one  of  con- 
sidérable interest  to  the  two  societies  and  the  scientiûc  world. 
Professor  Huxley  for  the  first  time  gave  his  statement  of 
the  failare  of  the  negotiations  in  1868,  dealiog  very  gently 
with  the  lato  Dr.  Hunt,  bnt  showing  by  documentary  évidence 
that  the  responsibility  of  breaking  oïï,  when  ail  was  arrangea, 
lay  with  the  latter.  Tho  death  of  Dr.  Hunt  gets  rid  of  the 
Personal  question,  and  the  Fellows  of  the  Ethnological  and  of 
the  Anthropological  Societies  at  thcir  annivorsary  meetings 
bave  ezpressed  strong  opinions  in  favour  of  amalgamation. 
The  question  of  finance  offers  no  difficnlty,  and  there  is  now  no 
antagonism  about  publications,  and  a  joint  journal  conld  be 
prodaced.  The  dispute  about  the  name,  if  it  cannot  be  con- 
ciliated,  cannot  be  rencwed.  The  Ethnological  Fellows  do  not 
démand  that  their  name  be  retained,  but  they  positively  refnse, 
and  Professor  Huxley  indorses  this  refusai,  to  accept  the  name 
of  Anthropological,  after  what  bas  occurred  ;  but  they  are  ready 
to  concur  in  any  substituted  name.  As  the  negotiations  were 
broken  off  by  the  Anthropological  Society  in  1868,  the  Ethno- 
logical Society  bave  abstained  from  making  overtures  ;  but  in 
conséquence  of  the  strong  expressions  at  the  Anthropological 
meeting,  they  bave  passed  a  formai  resolution  approving  of 
their  President's  views  as  to  amalgamation.  Professor  Huxley 's 
address  will  be  published  as  a  déclaration  on  this  subject. 
The  présent  obstacles  are  supposed  to  be  owing  to  a  portion  of 
the  Council  of  the  Anthropological  Society  ;  but  on  looking  to 
the  présent  state  of  opinion,  it  is  likely  that  ail  will  co-operate 
in  promoting  the  desired  object. 

TuB  members  of  the  Boy  al  Commission  on  Scientific  Instruc- 
tion and  the  Advancement  of  Science  held  their  second  meeting 
on  Taesday  (31st  ult.),  at  Devonshire  House.  Présent — The 
Duke  of  Devonshire,  K.G.,  chairman  ;  the  Marquis  of  Lans- 
downe  ;  Sir  J.  Lubbock,  Bart.,  M.P.,  F.R.S.  ;  Sir  J.  P.  Kay- 
Shuttleworth,  Bart.;  Mr.  B.  Samuelson,  M.P. ;  Dr.  Sharpey, 
Sec.  E.S.  ;  Professor  Huxley,  F.R.S.  ;  Dr.  W.  A.  Miller,  Treas. 
K.S.  ;  Professor  Stokes,  Sec.  B.S.  ;  and  the  Secretary,  Mr.  J. 
Norman  Lockyer,  P.R.S. 

A  PT7BLIC  meeting  was  hcld  on  Saturday  at  the  Literary  and 
Fhilosophical  Society,  Newcastle-npon-Tyne,  to  carry  ont 
arrangements  for  the  meeting  of  the  National  Association  for  the 
Promotion  of  Social  Science,  which  will  bc  held  in  that  town 
in  the  last  week  of  September.  The  mayor,  Mr.  James  Morrison, 
presided.  The  meetings  of  the  Association  will  be  held  under 
the  presidency  of  the  Dake  of  Northumberland.  A  committee, 
with  local  secretaries,  was  appointed  to  collect  the  requisite 
funds  and  make  the  preliminary  arrangements  for  the  congress. 
Sir  W.  J.  Armstrong,  Mr.  C.  M.  Palmer,  and  other  large 
employers  of  labour,  were  among  the  speakers,  and  a  handsome 
amount  was  subscribed  towards  the  local  expenses. 


ORIGINAL  COMMUNICATIONS. 


[Under    this   head   we   propose  to    publish  Papers  oommunicated 
spedally  to  the  pages  of  this  Journal.] 

ON  THE  ANCIENT  IRON  TRADE  OF  IRï;LAND. 

BT   0.  H.  KIKAHAN,  M.B.I.A.,  ETC. 

In  Th&es  Pabts. — Pabt  III. 

OATE  asserts,  that  préviens  to  the  last  years  of 
Elizabeth's  reign,  there  were  no  ironworks  in 
Ireland  ;  and  thns  vindicates  his  conntrymen, 
while  he  abuses  the  Irish.  "The  Old-English  in 
Ireland,  that  is,  those  who  are  come  in  from  the  time  of  the 
first  conqnest,  until  the  beginning  of  Qaeen  Elizabeth's  reign, 
bave  been  so  plagued  with  wars  from  time  to  time,  that  they 
conld  scarce  ever  find  the  opportunity  of  seeking  for  mines,  and 
searching  ont  the  metals  hidden  in  the  bowels  of  the  earth. 
And  the  Irish  themselvcs,  as  being  one  of  the  most  barbarous 
nations  of  the  whole  earth,  none  of  them  ail,  great  or  small,  at 
any  time  hath  applied  himself  to  that  business,  or  in  the  least 
manner  furthered  it."  Thèse  assertions  evidently  are  incorrect, 
and  were  written  under  the  préjudice  so  common  then,  and 
now,  in  many  Englishmen,  but  more  especially  in  those  of  that 
period,  who  wrote  acconnts  of  Ireland,  many  of  them  even 
going  80  far  as  to  assert  the  Irish  were  such  barbarians,  that 
préviens  to  the  first  English  conquest,  there  were  no  such 
things  in  Ireland  as  stoue  and  mortar  structures  !  although 
their  «countryman,  Greraldus  Cambrensis,  who  came  over  with 
Strongbow,  mentions  them  in  his  writings.  Iron  implements, 
as  before  observed,  occur  among  the  rnins  of  the  habitations  of 
the  ancient  Irish  ;  and  if  thèse  people  did  not  understand  the 
smelting  and  manufacture  of  the  métal,  they  would  scarcely 
bave  called  places  where  its  ores  occur,  afler  it.  Even  Boate 
has  to  acknowledge  this  ;  for  he  says,  when  writing  of  the 
Leitrim  Hills  that  border  Lough  Allen,  "  where  the  mountaina 
are  so  full  of  this  métal,  that  thereof  it  hath  got  in  Irish  the 
name  of  Slew  Neven,  that  is,  inowntain  of  iron**  That  this 
name  conld  not  bave  been  given  to  it  from  the  works  carried  on 
by  the  "  New  English"  is  évident,  as  we  find  it  in  "  The  Annals 
of  the  Four  Masters,"  which  was  written  before  the  mine  was 
workcd  by  the  English.  Farthermore,  in  the  records  for 
the  year  a.m.  3581,  there  is  a  lake  mentioned  that  has  the  name 
of  Loch-iairn  (Angîicet  iron  lake),  and  many  hills  and  other 
places  in  Ireland  are  named  on  account  of  the  ores  of  this 
métal  occurring  in  or  at  them.  During  the  troubled  times, 
between  the  first  English  conquest  and  the  "  long  peace,"  ail 
the  works  may  gradually  bave  ceased  ;  but  previous  to  that 
time,  the  inhabitants  of  Ireland  must  bave  been  workers  in 
iron  ;  and  if  workers,  it  is  almost  certain  that  they  also  nnder- 
stood  the  manner  of  redacing  its  ores.  Moreover,  we  find 
among  the  deities  of  the  Tnatha-De-Danann,  one  of  the  earliest 
tribes  that  settled  in  Ireland — Brighit,  the  goddess  of  poets 
and  aiiniihs. 

A  revival  of  its  iron  trade  would  be  one  of  the  greatest  boons 
that  could  happen  to  Ireland;  however,  although  there  is 
abundance  of  the  ores  there  is  a  want  of  economical  fuel.  There 
is  indeed  a  nearly  inexhaustible  supply  of  peat  in  her  bogs  and 
on  her  mountaina  ;  this,  however,  is,  comparatively  speaking» 
uselcss,  as  the  economical  value  of  it  has  never  been  deteloped, 
and  it  is  now  eut  and  saved  as  it  was  thouaands  of  yeara  ago. 
This  state  of  things,  moreover,  is  likely  to  continue  nnless  in- 
ventors  are  encouraged  and  ways  are  discovered  to  eut,  dry  and 
compress  peat  by  machinery,  both  expeditiously  and  cheaply. 
In  minerai-fuel,  Nature  has  dealt  hardly  with  Ireland  ;  for, 
althongh  the  greater  part  of  her  aubjacent  rocks  belong  to  the 
carboniferous  period,  yet  ahe  haa  no  really  productive  eoal-field. 
Qeologists,  who  deal  more  in  spéculative  théories  than  in  faote, 
assert  that  at  one  time  over  her  présent  rocks  there  were  ez- 
tensive  ooal-bearing  meaanres  which  hâve  been  removed  by  the 
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force  of  denndation.  Thia,  to  a  certain  eztent,  maj  be  correct,  as 
part  of  her  coal-measares  hâve  undonbtedlj  been  remoyed,  bat 
there  is  oo  data  from  which  it  can  be  poaitively  asserted  or 
even  conjectured  that  the  Irish  coàl-measares  ever,  before  tbej 
were  denuded,  contained  mach  coal.  Wonld  not  tbe  facts,  as 
they  now  appear,  seem  to  point  to  opposite  conclasions  P  In 
the  centre  of  England  (Sonth  Staffordshire),  dnring  the  car- 
boniferous  period,  no  rocks  were  depoaited,  ezcept  trae  coal- 
measures,  containing  a  vast  thickness  of  coal  ;  bat  in  Ireland 
dnring  the  same  period  Tarions  non-coal-bearing  rocks  were  being 
'^eposited.  In  her  central  portions,  limestones  ;  in  the  sonth- 
west,  a  large  aocnmnlatîon  of  grits,  shales,  &o,  ;  while  in  the 
north,  rocks  identical  with  those  forming  the  différent  gronps  of 
the  carboniferons  period  (coal-measnres,  limestones,  and  the  so- 
called  old-red  sandstone)  were  mized  np  together.  The  altéra- 
tion in  the  déposition  of  thèse  rocks  are  even  to  be  found  much 
farther  sonth,  as  the  late  F.  J.  Foot,  MJL.,  &o.,  records  in  the 
Memoirs  of  the  Geological  Survey, — in  the  north  part  of  the 
00.  Clar&^that  is,  the  north  extremity  of  tho  Munster  coal- 
field,  that  the  coal-beds  found  further  sonth,  north  and  south  of 
the  baj  called  the  Mouth  of  the  Shannon,  and  also  farther 
south,  in  the  cos.  Limerick  and  Cork,  are  wanting  ;  also  that 
there  is  a  thin  bed  of  limestone  containing  carboniferons  lime- 
stone  fossils  high  np  in  the  coal-measnres. 

If  the  enormous  time  it  must  hâve  taken  for  tho  South 
Staffordshire  coal-measnres  to  accumnlate  be  calcnlated,  does 
it  not  appear  probable  that  the  formation  of  thèse  rocks  occu- 
pied  the  time  and  were  being  formed,  while  in  the  neighbouring 
conntrîes  limestones  were  being  deposited  ;  or,  as  in  the 
south-west  of  Ireland  and  England,  massive  séries  of  grits, 
sbales,  &c,  ?  ^ 

The  Irish  carboniferpus  limestone  and  Devonian  rocks  are  for 
the  most  part  nearly  withont  minerai  veins,  while  in  England 
rocks  of  the  same  âges  contain  numerous  veins,  rich  in  su  eh 
minerais  as  chalcopyrite,  tetrahedrite,  redruthite,  stannite, 
cassiterite,  gelenite,  and  sphalenite  ;  and  if  thèse  Irish  rocks 
were  formed  nearlj  destitute  of  those  minerais,  whj  may  not 
the  Irish  coàl-measures  hâve  been  deposited  wanting  nearly  ail 
their  coal  P 

Why  may  not  the  central  division  of  the  Irish  carboniferons 
limestone  (called  by  Sir  B.  Ghriffith,  Bart.,  calp)  represent  an 
effort  of  nature  to  form  a  coal-measnre  séries  in  the  country 
that  is  now  Ireland,  at  an  earlier  time  in  the  carboniferons 
period  P  For  many  of  the  grit  and  shaJe  occnrring  in  it  are 
Bcarcely  distinguishable  from  those  of  the  true  coal-measares.  If 
the  land,  as  did  happen,  instead  of  continuing  to  rise,  began 
again  to  sink,  the  succeeding  âge  oonseqnently  was  favourable 
to  the  déposition  of  another  séries  of  limestone  rocks  ;  there- 
fore  until  the  land  again  rose  (comparatively  speaking  towards 
the  close  of  the  carboniferous  period),  conditions  favourable  to 
the  déposition  of  the  tme  coal-measnre  could  not  hâve  ezisted 
in  that  country. 

ON    STAB-GBOUPING,    STAB-DBIFT,   AND 

STAB-MIST. 

BY  BICHABD  A.  PBOCTOB,  B.A.,  F.B.A.S. 

In  Three  Parts. — Part  m. 

S  indicative  of  other  laws  of  association  bearing  on  the 
relations  I  hâve  been  dealing  with,  I  may  mention 
the  circumstance  that  red  stars  and  variable  stars 
affect  the  neighbourhood  of  the  Milky  Way  or  of 
well-marked  star-streams.  The  constellation  Orion  is  singularly 
rich  in  objecte  of  this  class.  It  is  hère  that  the  étrange 
<*  variable"  Betelgenz  lies.    At  présent  this  star  shows  no  sign 

^  Tha  lato  J.  Beeto  Jnket,  F.B.8.,  Direotor  of  tbe  Irith  Branoh  of  tht  GeologU 
0*1  Sorrej,  wm  ooii?ino«d  that  the  grits,  shales,  ko.,  of  DeTonshire  and  Cornwall 
are  of  tbe  Mme  âge  as  tht  rooke  in  the  weet  of  Cork  and  Kerrj:  while  tbe  latt«r 
rooks,  for  tht  most  part,  are  ondoubtedlr  of  similar  âge  to  the  carboniferous 
limestones  of  the  central  plain  of  Ireland,  as  they  lie  on  tbe  same  geological 
honaon. 


of  variation,  but  a  few  years  ago  it  ezhibited  remarkable 
changes.  One  is  invited  to  believe  that  the  star  may  hâve 
been  carried  by  its  proper  motion  into  régions  where  there  is  a 
more  nniform  distribution  of  the  material  whence  this  orb 
recruits  its  lires.  It  may  be  that  in  the  considération  of  such 
causes  of  variation  affecting  our  sun  in  long  past  âges,  a  more 
satisfactory  explanation  than  any  yet  obtained  may  be  found  of 
the  problem  geologists  find  so  perplezing — the  former  existence 
of  a  tropical  climate  in  places  within  the  temperate  zone,  or 
even  near  the  Arctic  régions.^ 

It  remains  that  I  should  exhibit  the  gênerai  resnlts  to  which 
I  hâve  been  led.  It  has  seemed  to  many  that  my  views  tend 
largely  to  diminish  our  estimate  of  the  extent  of  the  sidereal 
System.  The  exact  reverse  is  the  case.  According  to  accepted 
views,  there  lie  within  the  range  of  our  most  powerful  télescopes 
millions  of  millions  of  suns.  According  to  mine,  the  primary 
suns  within  the  range  of  our  télescopes  must  be  counted  by  tons 
of  thousands,  or  by  hundreds  of  thousands  at  the  ontside. 
What  does  this  diminution  of  numbers  imply,  but  that  the 
space  separating  sun  from  sun  is  enormously  greater  than  ac- 
cepted théories  would  permit  P  And  this  increase  implies  an 
enormous  increase  in  the  estimate  we  are  to  form  of  the  vital 
énergies  of  individaal  suns.  For  the  vitality  of  a  sun,  if  one 
may  be  permitted  the  expression,  is  measnred  not  merely  by 
the  amount  of  matter  over  which  it  exercises  control,  but  by 
the  extent  of  space  within  which  that  matter  is  distribute<L 
Take  an  orb  a  thousand  times  vaster  than  our  sun,  and  spread 
over  its  surface  an  amount  of  matter  exceeding  a  thousandfold 
the  combined  mass  of  ail  the  planets  of  the  solar  System  : — So 
far  as  living  force  is  concemed,  the  resuit  is — nU.  But  dfstri- 
bute  that  matter  thronghout  a  vast  space  ail  round  the  orb  : — 
That  orb  beoomes  at  once  fit  to  be  the  centre  of  a  host  of  dé- 
pendent worlds.  Again,  according  to  accepted  théories,  when 
the  astronomer  has  succeeded  in  resolving  the  milky  light  of  a 
portion  of  the  galaxy  into  stars,  he  has,  in  that  direction,  at 
any  rate,  reached  the  limite  of  the  sidereal  System.  According 
to  my  views,  what  he  has  really  done  has  been  but  to  analyse 
a  definite  aggregation  of  stars,  a  mère  corner  of  that  great 
System.  Yet  once  more,  according  to  accepted  views,  thousands 
and  thousands  of  galaxies,  external  to  the  sidereal  System,  can 
be  seen  with  powerful  télescopes.  If  I  am  right^  the  external 
star-systems  lie  far  beyond  the  reach  of  the  most  powerful 
télescope  m  an  has  yet  been  able  to  constrnct,  insomuoh  that 
perchance  the  nearest  of  the  ontlying  galaxies  may  lie  a  million 
times  beyond  the  range  even  of  the  mighty  mirror  of  the  great 
Bosse  télescope. 

But  this  is  little.  Wondorful  as  is  the  extent  of  the  sidereal 
System  as  thus  viewed,  even  more  wonderful  is  its  infinité 
variety.  We  know  how  largely  modem  discoveries  hâve  in- 
creased  our  estimaCe  of  the  complexity  of  the  planetary  System. 
Where  the  ancients  recognized  but  a  few  planets,  we  now  see, 
besides  the  planets,  the  familles  of  satellites  ;  we  see  the  rings 
of  Saturn,  in  which  minute  satellites  must  be  as  the  sands  on 
the  sea-shore'  for  multitude  ;  tbe  wonderful  zone  of  asteroids  ; 
myriads  on  myriads  of  cornets  ;  millions  on  millions  of  meteor- 
Systems,  gathering  more  and  more  richly  around  the  sun,  untU 
in  his  neighbourhood  they  form  the  crown  of  glory  which 
burste  into  view  when  he  is  totally  eclipsed.  But  wonderful  os 
is  the  variety  seen  within  the  planetary  System,  the  variety 
within  the  sidereal  System  is  infinitely  more  amazing.  Besides 
the  single  suns,  there  are  gronps  and  Systems  and  streams  of 
primary  suns  ;  there  are  whole  galaxies  of  minor  orbs  ;  there 
are  clustering  stellar  aggregations,  showing  every  variety  of 
richness,  of  figure,  and  of  distribution  ;  there  are  ail  the  varions 
forms  of  nebulsB,  resolvable  and  irresolvable,  ciroular,  elliptieal, 
and  spiral  ;  and  lastly,  there  are  irregular  masses  of  luminoua 
gas,  ciinging  in  fantastic  convolutions  around  stars  and  star- 
systems.    Nor  is  it  nnsafe  to  assert  that  other  forms  and  vari- 


^  Bir  John  Herschel  long  sinoe  pointed  to  the  yariation  of  oor  inn  as  a  possible 
cause  of  soch  changes  of  torrestrial  climate. 
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eties  oî  stnictare  will  yet  be  disooTered,  or  that  handreds  more 
ezist  wliicH  we  maj  never  hope  to  reoognize. 

Bat  lastly,  even  more  wonderfial  than  tbe  infinité  Toriety  of 
the  BÎdereal  sysiem  la  its  amazing  vitalitj.  Instead  of  millions 
of  inert  masses,  we  see  tbe  wbole  heavens  instinct  with 
energj» — astir  witb  bosj  life.  Tbe  great  masses  of  laminons 
▼aponr,  tbongb  oconpying  coantless  millions  of  cnbic  miles  of 
spaoe«  are  moTed  bj  nnknown  forces  like  olonds  before  tbe 
snmmer  breeze;  star-mist  is  oondensing  into  clnsters;  star- 
clnsters  are  formtng  into  snns  ;  streams  and  clnsters  of  minor 
(Mrbs  are  swayed  bj  nnknown  attractive  énergies  ;  and  primary 
sanst  singlj  or  in  Systems,  are  pursning  tbeir  stately  patb 
tbrongb  space^  rejoidng  as  giants  to  mn  tbeir  ooarse,  extending 
oii  ail  sides  tbe  migbty  arm  of  tbeir  attraction,  gatbering  from 


ever  new  régions  of  space  snpplies  of  motive  energy,  to  be 
transformed  into  tbe  yarioas  forms  of  force, — ^ligbt,  and  beat, 
and  electrieity, — and  distribnted  in  lavisb  abandance  to  tbe 
worlds  wbicb  oirele  ronnd  tbem. 

Trnly  may  I  say,  in  conclusion,  tbat  wbetber  we  regard  its 
▼ast  extent,  or  its  infinité  Tariety,  or  tbe  amazing  Titality 
wbicb  perrades  its  every  portion,  tbe  sidereàl  System  is,  of  aU 
tbe  snbjects  man  can  stndy,  tbe  most  imposing  and  tbe  most  stn- 
pendoos.  It  is  as  a  book  fuU  of  migbty  problems,^-of  problème 
wbicb  are  as  yet  almost  nntoucbed  by  man,  of  problème  wbich* 
it  migbt  seem  bopeless  for  bim  to  attempt  to  soWe.  Bat  tbose'^ 
problème  are  given  to  bim  for  solution,  and  be  will  soItc  tbem, 
wbenever  be  dares  attempt  to  decipher  arigbt  tbe  records  of 
tbat  wondrous  volume.— Lfie^ttrs  hefore  the  Boy  al  InstiitUion. 


ADDITIONS  TO  THE  MENAOEBIE  OF  THE  ZOOLOGICAL  OABDENS,  REGENTS  PASK. 

From  May  22nd  to  June  4th,  1870. 


1  White-baoked   Fipfaig  Crow  (Oynmorbina  lea* 

oonota) 
1  Naked-thzoated    Béll    Bixd    (Cbasmorhynèbiu 

nndîooUiB) 
1  WbiteKnested  Tonraooa  (Ooiythalz  albo-oiistata 

7  I>ii£resiie'sWazba]8(EstzeldaDiifremli)  

1  BedWazbi]l(Estreldaiiiiiiiiiia)  

5  Lcmg-tailed  Weayer  Bitds  (Obéra  progne) 

2  Bed-shoidderedWea¥«grKfdi(EapleotiM«z01a3ris) 
2  Oommon-erowned  Figeons  (Goora  oonmafea)  ^  $ 

2  Bed.teOedFmûbM(£8troldabel]a) 

1  TamII's  Cnzassow  (Craz  canmonlata)  $ 

1  Basor-billed  Cnrassow  (Ptaxi  mita)  ^   

1  Globose  Cnmnow  (Cnx  globloem)^ 

1  Sdater's  Cnnaaow^CCraz  Solstari)  ?  

1  PHnoe  Albert'B  Oonwaow  (Onuc  Alberti)  ?    

2  dnenoas  Se»-£a^es  (Heliafitas  albUsOla) 

1  Spoited  lohneamon  (Herpestes  «oxoponotatos  ^ 

3  BidBF  Langhing  Kîngfiahera  (Daoélo  oerrina)*   ... 

2  Common  Purtridges  (Perdix  omerea) 

10  Sommer  Daokfl  (Aiz  sponsa)   

2  Bed-breasted  Gaons  (Pmélope  pileala) 

1  Grey  lèhneomoa  (Herpestes  griseos) 

1  Bofna-necked  Wallaby  (Halmatoros  mflooUis)  ... 

1  Ilyed  lizard  (Laoerta  ooéllata)    

1  Tnmstone  (Strepsiloe  interpree) 

1  Whimbrel  (Fomemos  phœopos) 

1  Oommon  Otter  (Latra  Tolgazis) 

1  Tiger  (Felis  tigris)    

1  Miurkhoor  (Capra  megaoeros)  

1  Aohy-blaok  Ape  (ICaoaoos  ooreatns)  

1  Ifarab  lobneomon  (Herpestes  paladosos) 

2  Great  Eagle  Owls  (ÎBabo  mazimns) 

1  Common  Wdf  (Oaois  lapas) 

1  Booted  Eagle  (A(iaila  pennata)  

2  Pike(E80zlaoias) 

1  Slender-billedCookatoo(LioonetiBtenaizostris)... 
1  Sénégal  Tooraooa  (Coxythaiz  persa)  • 

1  Marah  lobneomon  (Herpestes  paladosos) 

A Colleotion of  Marine  Animais 

2  Common  Trompeters  (Psopbia  orepitans) 

1  Yellow  Snake  (CQiilobothras  inomatos) 

2  Peaoook  Fheaaants  (Polypleotron  obinqois)  

8  Jara  Sparrows  (Padda  orysiToxa)  

2  Spotted-sided  Finohes  (Anaadaia  Utbanii)  

1  llaoaqoe  Monkej  (Ifaoaeas  çynomdigas) 

1  Kmg  Farrakeet  (  AprosmiotoB  Boapalatos) 

1  Conmion  Blao  Bird  (Sialia  Wilsonu) 

1  Son  Bird  (Eoiypyga  belias) 


Cooiitiy. 


Sootb  Aostralia  ... 


Sonth 

Natal 

WeetAfrioa. 
SoothAffioa. 

DHto 

New  Gmoea. 


Sootb  Amerioa 

Tropiflal  Amerioa... 

Hcmdarae 

Soath  Amerioft 

Bzmaa 

Eorope  

Bengal  

NorUi  Aostralia  ... 
Britisb  lalaads 


Sootb  America. 


New  Sootb  Wales.. 

Sootb  Eorope 

Eor<q;>e ••• 

Ditto 

British  Islande 

EastemAsta    

CdebeB* 

Sootb  Afrioa 

Soathezn  Spain   ... 

Ditto 

Ditto 

BritisbFresbWaters 
Sootb  Aostralia  ... 

WeetAfrioa 

Sootb  Afrioa    

Britisb  Seas 

Demerara 

Jamaioa    


Jaya 


India 

New  Sootb  Wales 


How  obtaiMd. 


Presented  by  J.  F.  Blaokmore,  Esq. 
Pnrobased • ». ...•••. 


Ditto 

Ditto 

Ditto 

Ditto 

Ditto 

Ditto 

Ditto 

Ditto 

Ditto 

Ditto 

Ditto 

Ditto 

Presented  by  the  Hon.  A.  C.LitaetoD,R.N. 

Parobased 

Ditto 

Pneented  by  Mias  0.  Poddiek  

Hatohed  in  the  Gaiâens 

Pirmhiuiod 

Ptesented  by  Captidn  CrcMder    

Presented  by  G.  M.  Boberts,  Esq 

Pneented  by  Wm.  Tait,  Esq.    

Ditto 

Ditto 

Pfeesented  by  Captain  De  Winton,  F.Z.S. 

Pneented  by  0.  A.  Goodfellow,EBq 

Bom  in  the  Ménagerie   

Parobased 

Ditto 

Depoeited  by  Major  Howard  Irby    

Ditto 

Presented  by  Major  Howard  Irl^ 

Presented  by  A.  G.  Kemp,  Esq.,  F.Z.S. 

Presented  by  Mrs.  Fred.  TapUn 

Parobased 

Ditto 

Ditto 

Presented  by  Captain  F.  A.  Bail 

Presented  by  Joseph  Smith,  Esq 

Hatohed  in  the  Gardons 

Porohaaed 

Ditto 

Depoeited  by  F.  C.  Webb,  Esq. 

Preaentedl^Mrs.  A.  Hoghee  

Hatohed  in  the  Gardons 

Ditto 


Wber»  plsMd  in  Oardmi. 


Parxot-hoase 
Ditto 


Western 

Panot-hoose 

Ditto 

Western 

Ditto 

Ditto 

Parrot-hoose 

Eastem  Ariary 

Ditto 

Ditto 

Ditto 

Ditto 

Eagles'  Aviary 

SniaU  Mammal  Hoose 

Western  Ariacy 

Pheasantry 

NorthPond 

Eastem  Ariary 

Small  Mammal  Hoose 

Kangaroo-sheds 

Beptile-hoase. 

FiÀ-hoose 

Ditto 

Otter'sPond 

CamiTora-dens 

Ooat-sheds 

Monk^-hoose 

Small  Mammal  Hoose 

Owl's  Ariary 

Small  Mammal  Hoose 

Eagles' Ariary 

Fidi-hoose 

Parrot-hoose 

Westero  Ariary 

Small  Mammal  Hoose 

Fish-hoose 

Eastem  Ariary 

Beptile-hoose 

Pheasantry 

Parrot-hoose 

Ditto 

Monkey-hoose 

Pazrot-hoose 

Western  A^iary 

Ditto 


â  Maie. 


9  Ifamala. 


Miorosoopio  Crystals  In  Gems. — In  oonneotion  with  the  excellent 
paper  whiohMr.  Sorby  some  time  sinoe  oommonioated  to  the  Monihly 
Hficroscopieal  Journal,  we  woold  oall  attention  to  a  rery  instrootiTe 
memoir  whioh,  thoogh  it  was  read  nearly  twelTO  montha  sinoe  before 
the  fhiladelpUa  Aoademy  of  Natoral  Scienoes,  bas  only  reoently  been 


*  Serer  proriou^J  OTbihitiwl. 

poblished,  and  onfortonately,  too,  withoot  flgores,  if  we  may  jodge 
from  the  proof-sheets  whioh  hare  reaohed  os.  In  a  proTioas  paper 
the  aothor  desoribes  bis  obserrations  on  Gamets.  In  Ûiis  he  remarks 
on  the  miorosoopio  starootore  of  Sapphire,  Gamets,  Labradorite,  Blaok 
Felspar,  Baryte,  Ame^iyst,  imd  Boby. 
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THE  CHBMISTRT  OF  THB  CABBON  PBOOBSS. 

ICQBOMATE  of  potaafa.  IflcQ  nitrate  of  eflyer^  wb«n 
ia  a  pure  atate,  does  not  suffer  any  altération  nn^er 
tbe  inflnfiQce  of  light;  but  vhen  it  is  roîzed  with 
organic  matter  the  oaae  ia  àiffétent,  Xf,  for  ezample, 
a  aheet  of  paper  be  waahed  with  a  solation  of  bichromate  of 
potaabf  and  ezpoeed  to  ligbt»  the  paper  changea  colour,  therebj 
indicating  that  bichiovatet  in  contact  y:Uh  paper,  is  liable  to 
deoompositioQ  by  solar  action.  A  mixtare  of  gélatine  and 
bichromate  of  potash  is  susceptible  of  change,  bj  tbe  action  of 
light»  from  a  state  of  «olability  in  warm  water  to  a  state  of 
insolubilitj.  This  fact  consitntes  the  basis  of  carbon  printing, 
and  on  that  acconnt  alone  the  nature  of  the  action  which  pro- 
duces this  resulb  well  desenres  to  be  carefallj  stndied.  But  its 
importance  is  greatlj  incrsased  by  the  droumstanoe  that  the 
action  of  light  upon  bichromated  gélatine  is  not  limited  to  the 
rendering  of  the  gélatine  insoluble,  but  is  attended  by  several 
other  changes,  which  can  be  made,  aud  are  made,  subsennent 
to  the  production  of  pictures  in  a  great  variety  of  ways  ; 
indeed,  I  know  of  no  photo-ohemioal  action  so  prolifîo  of  pho« 
iographic  processes  as  that  which  takes  place  between  the 
salts  of  chromic  acid  and  gélatine  and  other  analogous  sub- 
ftances.  ■       . 

When  I  first  applied  myself  to  carbon  printing,  the  nature 
0f  the  chemical  change,  in  virtue  of  which  the  gélatine  becones 
eonyerted  from  a  oonditîon  of  solubility  into  one  of  insolubility, 
was  not  miderstood,  and.  the  obscurity  which  then  prevailed 
with  regard  to  it  yery  greatly  inoreased  the  difficnlties  inhérent 
to  the  process;  in  fact,  if  I  had  sot,  at  an  early  stage  of  my 
expérimente,  possessed  myself  of  thia  key  to  the  cause  of  the 
nany  irregularities  which  attended  the  process,  I  think  I  should 
baye  entirely  failed  to  make  it .  piracticable.  It  wae  quite 
0ê8entiàl,  in  order  to  make  the  process  practically  snoeessful, 
that  the  means  of  making  the  gélatine  tissue  uniformly  een- 
Htive  and  inva/riàbly  andfreeïy  soluhle  before  ezposure  to  Hght 
should  be  uaderstocd  and  under  control  ;  and  to  this  end  the 
ehemistry  of  tbe  process  reqniried  to  be  known,  At  the  outset 
of  my  expérimente,  I  found  that  my  aheets  of  bichromated 
gelatme  were  liable  and  apt  to  beeome  totally  insoluble  during 
tiie  process  of  drying.  When  ail  the  sheets  of  tissue  prepared 
with  one  kïnà  of  gélatine  or  witb  one  kind  of  colour  were 
soluble,  while  those  prepared  with  a  digèrent  kind  of  gélatine,. 
or  with  a  différent  oolonr,  were  insoluble,  ihere  was,  to  some 
eztent,  a  tangible  cause  for  tibe  différence  of  reeuH  ;  and  one 
eould  escape  from  this  difficulty  by  using  that  kind  of  gélatine 
and  those  colours  which  had  been  proved,  by  ezperiment  to  be 
eompatiUe  with  a  soluble  condition,  of  the  tissue.  But  it 
was  far  from  being  satisfactory  to  work  in  this  blindfold  sort 
of  manner.  It  restricted  one  Tety  annoyingly  in  the  use  of 
materials,  and  even  with  erery  oare  there  were  puzzling  irre- 
gularities and  fitequent  failures  ;  ofben  sheets  which  had  been 
prepared  ezactiy  alike,  with.  tbe  same  gélatine  mixture  a^d  iu 
a  preoisely  similar  manner  in  every  respect,  would  greatly  differ 
in  solubility  :  some  would*  be  freàj  soluble^  while  others  were 
totally  insoluble.  In  this  case  it  was  of  course  obvions  tiiat 
ihere  must  hwre  beeii  êome  différence  iu  tbe  dramstancea  imder 
which  the  difSsrent  sheets  were  prepared  or  dried  to  aocount  for 
ibis  différence  in  their  condition  as  to  solubility  ;  for  "  nothing 
oomes  ont  of  nothing."  Accordiagly,  upon  oareful  e^amination, 
I  found  that»  so  Ipng  as  the  sheets  were  wet,  a  change,  similar 
to  the  change  whieh  light  produçes,  wa.s  gradually  going  on, 
and  that  this  change  became  oomparatively  rapid  when  the 
sheets  nearly  approached  to  dryness  i  and  I  also  found  that 
beat  accelerated  the  décomposition,  which  ffnally  resulted  in 
the  abeetft  becoming  insoluble»  and  that  if  soluble  sheets  were 
kept  in  a  perfecUy  dry  abBioi|)hera  their  bw^ming  insoluble 
waa  gveatly  vetavded. 

7%eae  obserratiotts  aided  me  io  a  irary  large  extent.  Koowdng 
thus  much  of  the  conditions  under  which  the  tisane  became  in- 


soluble, I  could  generally  so  manage  ilie  drying  as  to  be  abla  to 
rely  upon  the  solubility  of  m j  tisane.  Still  there  were  tîmea 
when,  without  apparent  cauae,  the  tiaaue  would  be  inaohible  aa 
aooD  aa  dry  ;  moreoTcr,  it  waa  not  aJwaya  alike  in  êensUwenen; 
not  unfrequently  it  would  be  auperficiaUy  inaoluble;  that  ia  to 
aayi  the  ezterior  aurface,  to  an  almoai  inappréciable  depth, 
would  be  insoluble,  gi^ing  the  pictures  prodaced  from  it  a  tînted 
appearance,  as  if  tbey  had  been  printed  upon  old,  diaodlonred 
ailvered  paper.  Thèse  irregularities  led  me  to  endeavonr  to 
discoyer  the  nature  of  the  reaction  which  determined  the  forma- 
tion of  the  insoluble  gélatine  compound.  In  this  reaearch  I 
was  guided  by  the  knowledge  that  chromic  acid  and  solnble 
chromâtes  and  bichromates  are  Yeiy  easily  deoomposed  by  Bub- 
stances  having  an  affinity  for  oxygen,  sueh  aubstanoea  taldng 
oxygen  from  the  acid,  and  reducing  it  to  a  lower  atate  of  oxida- 
tion,  and,  when  the  réduction  is  complète,  changing  the  cha- 
raoter  of  the  chrome  compound  from  that  of  an  acid  to  that  of 
a  base.  Thia  metamorphoaia  ia  readily  produoed  by  the  action 
of  oxalic,  tartane,  and  citric  acida,  and  by  variona  other  anb- 
atancea.  lu  the  case  of  chromic  acid  and  bichromate  of  am- 
monia,  beat  alone  is  sufficient  to  caaae  the  evolutiou  of  that 
portion  of  oxygen  whîoh  it  holda  ao  fsebly,  and  the  paaaenian 
of  which  Qonstitutea  it  an  acid,  and  the  loaa  of  which  de$troya 
ita  acid  character,  reducing  it  to  fhe  condition  of  a  base.  I 
waa  àlso  aequaiated  wîfeh  the  ^^ct  tib»t  gélatine  entera  into  oom- 
bination,  and  forms  insoluble  compounds  with  eeiiaîn  metalHc 
ozides;  and  I  hence  thougbt  it  not  improbable  ^at  tiie 
insoluble  gélatine  compound,  with  which  I  had  been  dealing  in 
the  carbon  process,  might  possibly  be  a  combination  of  gelatme 
with  rednoed  èhromîa  aoid— tbat  il  to  eaj*  of  gelatma  with 
ohroraie  oxide,  or  with  a  aak  having  ehxomio  oxide  for  ita  baae. 
I  accordingly  tried  the  effect  of  aa^ug  aneh  a  aalt  to  a  aoln- 
tioo  of  gélatine,  ând  I  fonnd  that,  under  ita  action*  a  bot  solu- 
tion of  gélatine  presently  aolidiûed  to  a  firm  jelly,  which  oonld 
liot  be  reHqnified  by  furtber  beatîng,  and  which  waa  totally  in- 
aoluble in  hot  water.  Thia  experiment  threw  great  light  npon 
the  ehemistry  of  the  process,  and  it,  tQge&er  with  oHiér  obaer- 
▼ations,  led  me  to  the  conclusion  that  gélaOtM^  aided  hy  ligH, 
reduc^s  thê  cfiromic  acid  of  the  hichromaU  to  a  lower  state  of 
oxidation,  and  then  entera  into  combination  wiUi  a  oomponnd 
of  chromic  oxide  produced  by  the  mntual  decompoaitton  of  the 
chromic  acid  and  gélatine,  the  conaeqnenoe  being  the  fhnnàtion 
of  the  leath€9r-like  substance  with  which  we  are  now  so  famiSar 
in  carbon  printing.  Incidental  to  theae  changea  a  portion  of 
gélatine  ia  decomposed,  and  carbonio  aeîd*  and  probab^  tf  ao 
an  organio  acid  are  produced. 

I  found  the  addition  of  augar  -to  the  miktnre  of  gélatine  and 
colour  to  favour  the  réduction  of  the  chromio  aoid  i  and  I  tiijnk 
it  not  improbable  that^  when  augar  forma  one  of  the  oompo- 
nents  of  t^e  tisane,  it,  rather  than  the  gelatinek  nay  i^pprQfiriatB 
the  oxygen  of  the  chromio  aoid,  and  in  that  eaae  aaoëliano  or 
oxalic  acid  would  probably  be  formed. 

According  to  my  expérienoe»  naitbey  glucose  uor  glyosijne 
can  be  adTantageously  aubatitnted  for  sugsur  in  the  nûxtiir^  of 
gélatine  and  colour;  botii  tend  to  indnce  iftaolobilifty*  orto 
greatly  retard  aolubility.  GUyoerine  bas  a  vary  paoufiar 
action. 

I  found  that  the  cbromo-gelatine  compound  waa  aoInUe  in 
aolntion  of  chloride  of  lime  and  in  peroxîde  of  hydro^n. 

After  aeoertaining  theae  faots»  tbe  eanaea  of  many  iaflurea 
were  apparent,  and  the  proper  remédiée  eonld  be  mp^&e&i  for 
example,  that  moat  embarraaaing  ââSàcxûtf  which  I  hâve  men- 
tioned  of  the  aheeta  of  tissue  being  snperficially  decomposed  in 
proceas  of  drying,  and  producîng  tinted  picturee,  waa  com- 
pletely  obviated  by  placing  a  small  quantity  of  chforide  of  Kme 
(bleaching-powder)  on  the  âoor  of  the  room  in  which  the  tisane 
was  dried.  Enowing  the  raiioncde  of  tbe  process,  thia  remedy 
natnrally  anggeated  Itaelf,  but  witliont  tbatteowledge tite  dif- 
fionlty  would  bave  remained. 

Aoqnaintanee  with  the  ohemîeal  prineiple  npon  wbîeh  the 
conversion  of  gélatine  fron  a  aoluble  to  an  ineolnUe  ccnBStàxm. 
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depenâed,  enabled  me  to  oaloolate  the  effeet  of  différent  pig- 
ments, aad  of  impnrities  ia  tlie  TariouB  materials  eœplojeâs 
and  where  thèse  were  of  a  nature  to  prejadice  the  snoeess  of 
the  proeees,  either  to  nentndize  their  effeet  by  snitable  addi- 
tions, or,  where  that  oonld  aot  be  done^  to  diecard  the  nnsoit- 
able  materials. 

In  a  ihonsand  wajs  I  was  assisted  hj  a  knowledge  of  the 
ohemistry  of  the  prooess»  and  I  bave  no  doubt  the  facts  I 
elicited  re^pecting  it  maj  be  asefollj  ^plied  to  other  kindred 
proeesses. 

Before  olœing  thèse  remarks,  ï  shonld  like  to  say  a  few  words 
with  référence  to  the  discoTery  of  oarbon  printingw  In  the  paper 
which  I  read  before  the  Photographie  Society  six  y  ears  ago,I  attrî- 
buted  the  diaoovery^  or  rather  the  invenHon,  of  oarbon  printing 
to  Mr.  Ponton.  I  think  that  was  a  mistake.  TJndonbtedly 
Mr.  Ponton  was  the  first  to  snggest  and  show  the  application 
of  bichromate  of  potash  to  the  purposes  of  pbotography,  bnt  I 
believe  he  dîd  not  propose  to  apply  it  as  a  means  of  photo- 
graphie printing  in  carhon,  It  is,  I  think,  indinpntable  that 
thia  idea  was  the  conception  of  M.  Poitevin,  one  of  the  most 
laborions  and  original  of  aU  the  pioneers  of  photographie  pro- 
gress.  I  take  thiis  opportnnity  of  correcting  my  erroiv  and  in 
doing  so  I  feel  mnch  pleasnre  in  acknowledging  my  obligation 
to  M.  Poitevin  as  the  originator  of  the  fundamental  idea  of 
Carbon  printing.  It  was  a  trne  invention,  not  a  discovery  ; 
there  is  a  wide  différence.  A  discovery  may  be  no  more  than 
a  happy  accident;  but  an  invention  is  an  act  of  imagination, 
and  places  a  nuui  in  fellowshîp  with  the  greatest  of  bis  kiad. — 
Thel^hotogre^ic  Joumak 
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THE  BPFEOT  OF  POWBBFUL  M AGKNlSTS  ON  ItAN 
AWD  THE  LOWÏB  AHTMAL8  AND  PLANTS. 

«  .  FraneiêBO, 

ÏM  THttâ  PAnn-^PART  L 

attention  was  first  particularly  dûrected  to  the 
Bulg'ect  of  this  communication  in  the  winter  of  1866, 
when  I  observed  that  a  small,  magnetized  steel  rod, 
the  ende  of  which  were  Jinely  pointed,  if  brooght 
carefully  in  contact  with  an  exquisîtely-Bensitive  blister,  that 
had  been  accidentally  prodnced  on  one  of  my  fingers  by  pinch- 
ii^g  it,  gave  rise,  when  the  sonthward  pôle  was  applied,  to  a 
momentary  sharp  sensation,  and  seemed  to  cause  the  blister 
to  be  more  painfnl  after  tiie  magnet  was  removed.  When  the 
northward  pôle  was  nsed  in  the  same  way,  no  sensation  conld 
Ve  fblt  &t  the  moment  of  contact,  and  after  removal  the  origi- 
nal pain  remarkably  subsided.  Strack  by  tbis  phenomenen, 
and  yet  almost  donbting  my  own  sensiitions,  I  proceeded  to 
incfabre  if  it  were  possible  to  reoognize  a  diffSerence  between  the 
two  ends  of  the  magnet  by  means  of  some  organ  peenliarly 
eeniritîte  in  its  normal  condition.  On  trial,  I  foond  that  the 
conjonctival  membrane  of  the  eye  wonld  indicate  by  the  fééHng 
which  pôle  it  was  tonched  with.  I  eonld  lay  with  can  the 
sbarpened  northward  end  of  the  magnetic  rod  on  that  mem- 
brane withoot  pain  or  winking  ;  but  the  instant  the  sonthward 
pôle  Was  appliedf  no  matter  with  how  mnch  delicaey,  there  was 
a  sharp  sensation  and  an  invohmtary  slîght  closing  of  the  eye- 
lid.  The  effeet  was  ftdnt,  bnt  plaîn.  This  experiment  was 
repeated  on  the  eye  of  snother  person,  the  same  day,  with 
similar  resnlts.  Afler  Una  I  made  nnmerons  experiments  with 
magnets  of  différent  forme  and  powers  (tbongh  not  at  any  time 
with  very  large  ones)  applied  to  varions  parts  of  the  body, 
and  thonght  I  observed  a  definite  set  of  symptoms  arise  after 
eyety  application  in  the  same  manner  to  a  given  part,  pro- 
▼ided  sttfficicnt  time  had  elapsed  between  the  applications  for 


the  organ  to  résume  its  ordinaiy  state.  Finally,  I  beoame 
convinced  of  the  genuineness  of  the  phenomena»  Chat  they 
were  not  to  be  attributed  to  the  imagination,  and  tiiat  ïiiej 
were  as  regnlar  in  thâr  occurrence  and  quite  as  pehiistent  as 
those  fbUowing  the  adminstratîon  of  any  mediiâu  substance. 
Bnt  to  prodace  this  conviction  in  others,  and  espeeially  to  give 
assurance  to  the  broad  statement  that  mapietiem  has  power  io 
affect  the  fundions  of  living  heings,  it  was  very  désirable  to  get 
some  démonstrative  évidence  that  might  be  apparent  to  any 
person,  whether  sensitive  or  not,  and  to  a  number  of  persobs  at 
the  same  time,  and  that  shonld  not  dépend  entirely  on  testi- 
mony  ;  in  other  words,  it  was  necessary  to  establish  the  fact 
by  aie  same  kiud  of  évidence  that  establishes  any  scientifio 
fact.  This,  I  believe,  I  bave  snoceeded  in  doing  ;  and  I  offer 
the  foUowing  typical  experiments,  which  can  easily  be  repeated, 
as  the  proof. 

Experimenie  tqpon  Vegetàbîes. — 1.  I  took  for  experiment 
âiree  small  âonrishing  tnlips  {Ttdipa  geêneriana)  in  full  bloom, 
flowers  red,  growing  in  the  same  pot  within  fonr  inches  of  eàch 
other.  Thèse  plants,  which  I  shall  designate  as  A,  B,  0,  were 
about  equally  vigoroas,  almost  exactly  of  the  same  size,  and 
were  watered  and  kept  in  a  light  room  at  a  génial  température. 
If  there  was  any  advantage  in  vigOùr,  it  wsli  in  faVonr  of  A. 
By  means  of  a  steel-bar  magnet,  capaible  of  lifting  with  one 
pôle  about  an  ounce  of  iron,  I  applied  PoreoZ  (  +  )  magnetis'm — 
the  sonthward  end — to  tulip  A,  drawing  the  pôle  slowly  ftt>ia 
the  surface  of  the  soi!  in  the  pot  to  the  top  of  "^e  plant  aloog 
the  stalk  and  largeir  leaves,  and  repeating  this  manoeavi^  4br 
abont  three  minutes.  I  then  made  a  simtlav  movement  over 
tulip  B,  bnt  substituted  Austral  (-^)  magnetism^-IAie  nottlh^ 
ward  end— for  that  first  nsed.  Tnhp  0  was  1^  nnteueliisâ. 
Almost  immeditttely  there  we^  a  contraction  or  shrh^ttteg  "ôt 
the  peêaU  visible  in  both  cTf  the  plants  tonched,  but  espeeâdly 
in  A.  Soon,  however,  the  contraetion  disappeared  from  B,  while 
in  A  it  continaed  nnabated.  Aboet  twelve  hours  afterwsdrds 
I  placed  a  small  straight  magnet,  some  fbnr  inehes  long  by 
âfne-eixHi  of  an  ineh  in  diameter,  so  '^at  its  -f  pôle  resting 
against  the  scape  of  A,  and  its  ^  pôle  agaiast  ths%  of  B, 
shonld  keep  np  the  same  kind  ôt  magnetic  action  as  firet 
applied  ;  and  the  instrament  wn»  left  in  this  situation  for 
thirty-sU  hours. 

At  the  end  of  thàt  time  the  fiower  of  A  was  veiy  muoh 
withered  and  evidently  dying,  the  lemves  of  the  plant  were 
cnrled,  the  he&lthy  green  colour  was  fhded,  and  the  whole  had 
a  declining  aspedt.  The  fiower  and  leaves  of  B,  on  the  con- 
trary,  looked  equally  as  firesh  and  of  as  good  colour  as  those  of 
G,  which  were  untouched  by  the  magnet  ;  and  even,  I  think, 
the  fiower  was  more  expanded  and  the  red  of  a  deeper  shade. 
After  abotrt  eighty  hours  f^om  the  begtnning  of  tâie  eicperiment 
Uie  fiower  of  A  was  quite  dried  up,  while  that  of  B,  thongh 
more  shrivelled  than  0,  was  fiir  less  withered  than  A.  The 
green  leaves  of  B  appeared  just  as  healthy  as  those  of  0, 
but  the  leaves  of  A  were  more  than  ever  carled  and 
pale. 

2.  I  applied  Boréal  (-f-)  magnetism,  by  means  of  the  same 
magnet  nsed  in  the  first  experiment,  to  stem  and  fiowers-— red — 
of  a  small,  thriving  géranium  {Pêlargomwn  zonah),  The 
Instrument  was  drawn  slowly,  for  about  two  minutes,  upwards, 
from  two  inches  above  the  soU  in  the  pot,  along  the  stem  to  the 
top  of  the  umbel,  a  distance  of,  say,  six  inches.  The  pétale 
immediately  contracted,  their  edges  carled,  the  colour  beoame 
paler,  and  their  perfume  was  momentarily  exdted;  but,  in 
tiiree  or  fbnr  minutes  after  the  application  ceased,  the  fiowers 
were  temporarily  expanded  more  than  in  the  beginning,  and 
the  colour  was  brighter.  In  four  or  five  hours  the  fiowers  were 
plainly  withering,  and  in  24  hours  the  petals  were  quite  con- 
tracted and  a  number  of  them  had  fallen  off.  The  lavge  green 
leaves  also  appeared  as  if  they  had  been  slightly  frost-bitten. 
Two  days  after  the  above,  this  géranium,  to  which  I  had  in  the 
intérim  several  times  applied  ^e  same  +  magnetism,  seemed 
actnally    invigorated    by  it,    and    began   putting    ont    new 
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leaves,  thas  Bdeming  to  bave   become   acctutomed    to   the 
inflaenoe. 

3.  At  flie  aame  time,  bj  tbe  same  means  nsed  in  tbe  last 
experiment,  and  in  a  like  manner,  I  applied  Âuètral  (— )  mag- 
netism — tbe  nortbward  end  of  tbe  magnet — to  a  verbena-pUnt 
(F.  auhîetia)  in  flower.  Wbile  tbe  magnet  was  toncbing  tbe 
plant  tbeie  was  little,  if  anj,  contraction  of  tbe  petals,  bnt  one 
minute  afterward  tbey  were  cnrled,  and  tbis  persisted  a  con- 
sidérable time.  In  fonr  or  five  bonrs  tbe  flowers  sbowed  signs 
of  reTiying,  and,  at  tbe  end  of  24  bonrs,  tboagb  not  as  perfect 
as  at  first,  tbej  presented  a  tolerably  fresb  appearance.  Tbe 
green  leaves  retained  tbeir  nsnal  colonr  and  form  pretty  well. 
Two  days  afterward  tbe  wbole  plant  looked  feeble  ;  tbe  flowers 
gradnally  faded  and  féll  before  tbeir  normal  time.  I  tben 
applied  +  magnetism  to  tbe  stalk  and  to  some  bnds,  and  tbis 
seemed  to  infuse,  temporarily  at  least,  new  vigonr,  and  I  could 
see  tbe  bnds  sUgMly  expand  in  a  few  minuies, — Th$  (American) 
Journal  of  Fsychological  Medicine* 


IS  ANY  KNOWLEDGE  USBLESS  P 

In  Two  Fabts. — Pabt  H. 

|T  is  well  known  tbat  elm  trees,  as  well  as  apple  trees, 
in  certain  localities  in  tbe  United  States,  are  some- 
times  eaten  almost  bare  by  tbat  oommon  looping 
Caterpillar  oalled  tbe  canker-worm  ;  and  tbat  Ibese 
worms  bave  been  cbecked  and  controUed  by  tbose  wbo  are 
acquainted  with  tbeir  peculiar  babits,  by  fastening  leaden 
trougbs  of  oil  round  tbe  butts  of  tbe  trees.  Like  tbe  larvœ  of 
many  otber  motbs,  tbis  wonn  buries  itself  under  tbe  ground 
to  obange  into  tbe  pupa  state;  but,  unlike  tbe  great  migority 
of  motbs,  tbe  perfect  maie  bas  wings,  and  tbe  perfect  female 
bas  no  wings  at  ail,  and  is  tberefore  compelled  to  crawl  up 
tbe  trunks  of  tbe  trees  to  deposit  ber  eggs,  instead  of  flying 
on  to  tbe  trees,  as  almost  ail  otber  inseots  bave  tbe  power  of 
doing  wben  in  a  perfect  state.  Hence  tbe  pbibsopby  of  tbe 
practioe  above  allnded  to,  wbicb  dépends  for  its  efficacy  on  tbis 
trait  in  tbe  natural  bistoiy  of  tbe  eanker*worm.  Kot  very 
long  ago,  tbe  elm  trees  wlucb  omament  tbe  city  of  Baltimore 
were  attacked  by  a  larva  tbat  stripped  tbem  bare.  Snpposing 
it  to  be  tbe  notorious  canker-worm,  tbe  corporate  auâiorities 
spent  a  good  many  bundred  dollars  in  fixing  leaden  trougbs 
filled  witb  oil,  afber  tbe  most  approved  fasbion  round  tbeir 
trees.  Tbey  migbt  just  as  well  bave  built  a  tigbt  board  fenoe 
round  a  corn-field  to  keep  ont  tbe  crows  and  blackbirds.  Tbe 
însect  tbat  was  afflioting  tbeir  trees  was  not  tbe  oanker-worm, 
but  tbe  larra  of  a  beetle  (Qaleruca  cohnarienete)  imported  by 
some  cbanoe  or  otber  from  Europe,  wbere  it  ofben  stripa  tbe 
elm  trees  in  tbe  same  way  ;  and,  unfortunately  for  tbe  City 
Fatbers  of  Baltimore,  tbe  femiale  of  tbis  beetle  bas  wings,  and 
was  not  in  tbe  least  inoonyenienoed  by  tbe  oil  trougbs.  A  litUe 
time  spent  in  investigating  tbe  babits  of  tbis  beetle  would 
bave  saved  tbem  ail  tbeir  trouble. 

A  similar  instance  of  just  snob  entomologîcal  foUy  oocnrred 
a  couple  of  years  ago  in  Soutbem  Hlinois.  A  certain  firuit- 
grower  in  Union  county,  for  lack  of  a  proper  knowledge  of  tbe 
babits  of  tbat  little  pest,  tbe  Curculio,  took  it  into  bis  bead 
tbat  tbis  insect  bad  no  wings  and  could  not  fly,  and  tbat  it 
could  only  reabb  tbe  fruit  in  conséquence,  by  climbing  up  tbe 
tree.  Hence  be  very  sapiently  went  to  work  and  fixed  a  band 
of  wool  around  every  tree  in  a  large  Qrcbard  oontaining  abont 
10,000.  Now,  as  tbe  Curculio  bas  ample  wings,  and  can  fly 
witb  tbe  greatest  ease,  tbis  procédure  was  of  no  eartbly  use  in 
protecting  tbis  wortby  firuit-grower's  peacbes.  He  migbt  just 
as  well  bave  wrapped  tbe  wool  round  bis  stove-pipe  under  tbe 
delusive  idea  tbat  be  could  tbereby  keep  tbe  flies  and  mosqmtoee 
ont  of  bis  bouse. 

Tbere  is  a  smaU  timber-boring  beetle— called  LimexyloH 
navale^  or,  in  Englisb,  tbe  Naval  Timber-pest — wbicb  is  vety 


common  in  tbe  oak  forests  of  tbe  nortb  of  Europe,  and  ooca- 
sionàlly  occurs  in  sucb  numbers  in  tbe  Swedisb  and  Frencb 
dockyards  as  to  do  a  prodigious  amount  of  damage.  Aboat 
one  bundred  years  ago  tbe  Swedisb  Ghvemment  found  ont  tbat 
tbis  insect  was  doing  millions  of  dollars'  wortb  of  damage  in 
tbeir  dockyards  by  boring  tbe  timber  fall  of  boles,  so  tbat  if  it 
bad  been  put  into  a  sbip,  it  would  bave  let  tbe  water  in  like  a 
sieve.  Tbe  Swedisb  Government  concluded  tbat  it  wouldn't 
answer  to  bave  sucb  a  beavy  annual  loss  ;  and  tbey  did  tbe  very 
wisest  tbittg  tbat  tbey  possibly  could  bave  doue.  Tbey  applied 
to  tbe  celebrated  Lînnseus — tbe  fatber  of  tbe  sdenoe  of  ento- 
mology — ^tbongb  to  many,  perbaps,  be  is  only  known  as  a  great 
botanist.  Linnœns  took  tbe  matter  in  band  ;  and,  baving  in- 
vestigated  tbe  babits  of  tbe  insect,  dÎBCovered  tbat  it  came  ont 
of  tbe  timber  in  tbe  perfect  or  winged  state  in  one  particnlar 
montb  only  (  June),  wben  it  flew  around,  paired,  laid  its  eggs  on 
any  oak  timber  to  wbicb  it  bad  access,  and  sbortly  afterwards 
perisbed.  So  be  said  to  tbe  Swedisb  Gbvemment  :  *'  Gfenile- 
men,  ail  you  bave  to  do  is  to  sink  ail  your  oak  timber  under 
water  during  tbe  montb  of  June,  so  tbat  tbe  female  beetle  may 
not  be  able  to  deposit  ber  eggs  on  it  ;  and  you  will  be  no  more 
troubled  for  a  great  many  years  to  oome  witb  Inmexyhn  navale/* 
Tbe  Government  did  so  ;  and  tbe  resuit  was  just  wbat  Linnseus 
bad  predicted.  Dr.  Harris  informs  us  tbat,  not  very  long  after- 
wardis,  tbe  insect  oocnrred  in  similar  profusion  in  a  Âencb  dock- 
yard  ;  and  altbougb  a  naval  officer,  wbo  was  also  a  good  ento- 
mologist,  suggested  tbe  Linnsdan  remedy  to  tbe  autborities, 
tbey  negleeted  to  apply  it — ^baving,  perbaps,  tbe  oommon  un- 
faitb  in  science,  and  tbînking,  witb  tbe  vulgar,  tbat  tbe  study 
of  bugs  was  ail  a  bumbug.  As  migbt  bave  been  expeoted, 
tbey  reaped  tbe  reward  of  tbeir  ignorance,  and  suffered  an  im- 
mense amount  of  valuable  timber  to  be  destroyed  by  tbis  insect, 
wbicb  migbt  just  as  well  bave  been  saved. 

Sucb  instances  migbt  be  multiplied  ad  mfinUumt  bat  we 
forbear,  and  take  consolation  in  Ûie  fiict  tbat  a  new  era  is 
dawning.  Tbere  were  men  wbo  bad  no  ^aitb  in  Fnlton  and  bis 
steamboat.  Tbere  were  men  wbo  bad  no  faitb  in  Morse  and 
bis  electrio  telegrapb.  Tbere  were  men  wbo  bad  no  £aitb  in 
Stepbenson  and  lus  locomotive.  Bnt  if  Fulton,  and  Morse,  and 
Stepbenson  bad  tbemselves  bad  no  fkith,  or  bad  suffered  tbem- 
selves  to  be  laugbed  down  by  tbe  criticisms  of  tbe  would-be 
wits  and  can't-be  pbilosopbers,  tbe  world  would  not  now  be 
wbere  it  is.  Tbe  law  of  tbe  âge  is  progress.  "  Tbe  point  tbat 
yesterday  was  lost  in  tbe  dim  far-away  distance  beoomes  our 
goal  to-day,  and  will  be  our  starting-point  to-monow."— 
The  ÂTneriean  EnUnnologid  and  Botamet, 


A  DWARF  LARKSPUR. 


dare  say  our  readers  wiU  excuse  our  introdafling  to 
tbeir  notice  anotber  of  tbe  plants  from  Mesns.  Didc 
Baddy  ffe  à  Co.'s  nurseries,  as  tbe  plant  is  one  wbicb 
we  fed  sure  is  destined  to  become  a  favonxîteL  It  is 
(see  figure  on  opposite  page)  a  variety  of  Dé^hmium  eomtoUda 
(tbe  stock-flowered  lark^ur).  It  forma  a  pretfy  botb  of 
innumerable  brancbes,  resembling  a  eandeUbrum  in  fbrm  fiom 
tbe  ground,  and  rises  in  a  symmetrical  pyramid  to  tbe  beight 
and  breadtb  of  1  ft.  Tbe  flowers  are  well  fiUed,  and  bang  in 
élégant,  ricb  branobes  on  tbe  candelabra-sbaped  branabes,  in 
beautiful  order,  and  continue  in  fnll  blossom  txU  late  in  tbe 
autumn.  Tbe  foliage  adds  mucb  to  its  ricb  effect;  its  fine 
leaves  grow  in  compact  form,  prinoîpally  on  tbe  middle  ttemo, 
graduating  in  less  dense  masses  towturds  tbe  flowers.  Tbe 
colours,  being  constant^  are  dassed  as  follows  : — Uaddsb  Uo^ 
violet,  rose,  l^bt  Une,  tricolor,  wbite.  Tbe  two  first  are  spe- 
cially  adapted  for  edgings,  and  may  be  nsed  witb  tbe  beat 
resuit.  Tbe  seed  may  be  sown  equally  well  in  antonm  or 
spring  ;  sown  in  autumn,  it  produces  stronger  plants,  wbilai 
spring  bas  tbe  advantage  of  a  longer  duration,  lasting  tlU  lato 
in  tbe  autumn. 
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REVIEWS  OF  BOOKS. 


Five  Weekê  in  a  BàUoon:  a  Voyage  of  Exploraiùm  and 
Diêcovery  in  Central  Africa*  From  tbe  Freaoh  d  Julks 
Verne.     London  :  Chapman  &  Hall.    1870. 

WHEN  Edgar  Allan  Poe  thonght  to  satirize  ihe  ambitiouB 
ideas  of  the  aëronaats  of  his  time,  he  wrote  his  oele« 
brated  story  of  the  adventares  of  one  Hans  PfaeH  in  his 
▼ojage  to  the  moon.  Poe  graphioaQy  described  the  wonderfal 
Boheme  of  the  little  tobacco-loving  Dntchman,  and  detailed  the 
process  by  which  his  balloon  waa  manufactared  ont  of  news- 
papera,  and  by  what  meano  its  inflation  was  provided  for. 
Fnrther,  he  gave  an  aoconnt  of  the  meteorological  and  other 
phenomena  ezperienoed  by  Hana  on  his  Innar  voyage  ;  and,  at 
last,  he  explained  what  the  terrible  conseqnence  was  of  his 
Goming  within  the  ^here  of  the  moon's  attraction.  The  satire 
was  a  Yery  perfect  one,  and  the  taie  was  told  with  only  Poe's 
sensé  of  hamonr. 

The  work  entitled  Five  Weehe  in  a  BaUoon  is  «vidimtly 
a  work  of  the  same  type  as  that  whieh  Ptoe  wrote;  bvtire 
think  it  lacks  mnoh  of  the  constmotiTe  cleTemess  so  oharaoter- 
istio  of  that  wonderfnl  American  genins.  It  is,  we  toppOM,  what 
wonld  be  called  a  skit  on  both  œronants  and  AMmi  trarellen» 
and  reminds  ns  in  some  of  its  passages  of  ThaufcJisniy^  "Well-known 
Tremendoue  AdvmUmreê  of  Moqot  QoUailh  CQfoiy  €hôghega/n, 
It  reoonnts  how  a  certain  Dr.  Fergnssoo»  being  dstormined 
to  explore  the  centre  of  Afinca,  and  having  a  wholeMRne  horror 
of  the  snfferings  of  men  Hke  Lkingstone,  foeke,  end  otheM^ 
contriyed  a  gigantic  balloon  for  the  pnrposedrm  addal  Toy^fi  ' 
oyer  the  Afrioan  conntry.  The  sereral  adYenlores  of  the  brate 
doctor  and  his  companions  are  then  otorerly  told  ;  sud  theîr  pri* 
▼ations,  attaoks  on  the  animais  of  th*aoQntry,  nd'hwr-breadth 
escapes  firom  the  savages,  &c.,  maka  an  'wnaaia^^rtBi^,  cleazly 
satirical  on  the  trarellers'  laies  WiwAi  some  of  iiki  pssiSttt 
génération  of  ezplorers  are  wont  ta^uSnlge  in.  The  iSoM»* 
tions  are  clerer  and  namennia. 


WaUr  Analyêie  :  A  PracHealW^eaUêe  4)n  ih^  Ittmninaébm  nf 
Potable  Waier.  By  J.  Alybed  UtefcLTH»  X2LG.S.»  laie 
Professer  of  Chemistiy  to  the  London  hutJttttion  ;  ml 
Ebnest  Thmopbbov  Chabiuh,  Member  of  the  Oonnoil  of 
the  Chemical  Society.  2nd  Edition,  by  E.  T.  GhiipMBi. 
London:  Trnbner.    H70. 

THIS  work  bas,  deservedly  we  think,  passed  tkwngh  a 
second  édition,  for  it  is  almost  the  on^  work  of  its  kind 
available  to  the  hygienist  and  chemist.  The  treatise  is  eepe- 
oially  remarkable  as  settîng  forth  the  méthode  employed  by 
the  anthors  for  the  estimation  of  organic  matter  as  oompared 
with  the  elaborate  process  adopted  by  Dr.  Frankland — Messrs. 
Chapman  and  Wanklyn  especially  oommend  the  nse  of 
Nessler's  test  as  a  means  of  estimating  the  preyious  and  sub- 
séquent ammonia  in  water. 

The  présent  édition  diffère  from  the  former  one  in  sereral  re- 
spects, the  chief  of  which  are  as  follows  : —  Some  remarks  on  the 
Tetration  of  waters,  a  modification  of  the  process  fbr  the  esti- 
mation of  nitrates,  a  chapter  on  volatile  organic  matter  présent 
in  water,  a  method  of  estimating  minute  traees  of  lead,  and 
lastly,  a  chapter  on  the  purification  of  water.  The  latter  is 
useful,  but  it  by  no  means  deals  with  the  question  of  oïdinaiy 
domestic  purification  of  water;  and  this  we  think  a  sin  of 
omission  on  Mr.  Chapman's  part.  We  trust  that  the  éditer, 
in  the  next  édition,  will  giye  the  public  some  idea  of  the  rela- 
tive values  of  the  innumerable  filters  which  are  now  palmed 
off  on  the  public,  each  one  as  the  "  only  filter,"  &c.,  which 
effectually  purifies.  The  subject  is  one  of  great  importance,  in 
a  sanitary  point  of  Yiew. 


£fetenc6  for  the  People.    By  Thomas  Twinino,  y.P.S A. 
London:  Goodman.     1870. 

THOSE  who  hare  the  pleasnre  of  Mr.  Twining's  aoqnaini- 
ance — and  we  présume  he  is  personally  known  to  ail 
who  are  trying  to  improve  the  condition  of  the  working 
man — are  aware  how  much  he  bas  de?oted  himself  to  the 
development  of  a  scientific  industrial  éducation  for  the 
masses.  His  économie  muséum  at  Twickenham  is  a 
wonderfnl  condensation  of  représentative  articles  of  com- 
mercial and  industrial  interest,  machinery,  and  such  like^ 
and  will  weli  repay  a  visit.  His  latest  effort  in  his  favonrite 
direction  consists  in  a  letter  addressed  to  Lord  Henry  Lennox, 
as  chairman  of  the  Society  of  Arts,  on  the  best  méthode  of  pro- 
pagating  scientific  and  practical  knowledge  among  the  working 
classes.  Sach  is  the  work  now  before  us.  We  differ  so  maie- 
rially  from  the  author  on  many  of  the  points  he  discusses,  that 
it  would  ocoupy  too  much  of  our  space  to  go  into  the  question 
in  thèse  pages.  But  in  some  matters  we  are  quite  agreed  with 
him,  and  on  thèse  we  would  refer  our  readers  to  what  Mr. 
Twining  bas  to  say  on  the  suly'ect  of  public  educational  coUee- 
tions.  The  chapter  on  this  sulgect  is  fuU  of  sound  sensé,  suid 
displays  a  keen  appréciation  of  the  wants  of  the  people  and  of 
the  best  means  of  conveying  knowledge  through  the  influence 
of  moseoms.  It  is,  too,  the  result  of  Mr.  Twining's  wide  ex- 
périence in  the  formation  and  development  of  his  own  excellent 
ooUsotion.     ToîU  entier,  this  bock  is  a  good  one. 


The  Moee  Flora  qf  Suêewi.  "Bj  0.  P.  Skith.  PuUished  by 
ihe  Brii^ton  and  SnsseK  Naturel  Histoiy  Society.    1870. 

VISITGBtS  to  Brîghton  and  its  neighbourhood,  who  may 
be  ottdowed  with  bryological  testes,  wiU  flnd  this  list  a  Teiy 
ttsefol  ona*  It  is  preceded  by  a  gênerai  account  of  the  atruc- 
tawofllw  fionp,  which  is,  on  the  whole,  well  and  dearly 
Blited. 

JL  (Modo^  of  BfUiek  Nmurojfkffa.  Ckanpiled  by  Bobxbi 
McLâCSjir,  F.L.8.,  Sec  Eut.  Soc.  The  Ephemerida  by 
the  Bev.  A.  E.  EavON,  BA..  Published  by  the  Entomologieal 
Society  of  Londoa.    London  :  Longuans.    1870. 

IF  tha  catalogue  of  JMtish  insecte  which  that  enterprîsing 
^nà^t  the  Entomologieal  Society,  prdpose  to  brîng  ont,  at  ail 
apprcaahes  in  completeness  the  excellÂt  list  of  Keoropiera 
ifiow  iflsued,  Zoologists  will  hare  reaaon  to  be  grateful.  It  is 
aot  a  &una,  giving  the  distribution  of  the  insecte  to  which  it 
fefers  ;  bot  is  a  list  which,  nnder  the  heading  of  the  genus  and 
•peoies,  givee  an  abbreviated  référence  to  the  varions  published 
aooounts  of  the  animal,  whether  in  Enghsh  or  fordgn 
periodicals.    Its  index  is  brief  and  well  arranged. 


Biology  versus  Theology.    By  Juliak.    Lewes  :  Bacon.  1870. 

ACLEYEB  but  too  one-sided  attack  on  Modem  Theology 
and  Christian  doctrines  generally.  The  author  we  pr^ 
sume  to  be  an  Atheist,  for  he  makes  no  concealment  whatr 
ever  of  his  opinions.  As  we  said,  in  noticing  a  former  work 
by  Julian,  he  reminds  ns  of  Louis  Bûchner. 


Ice,  A  Lecture  delivered  before  the  Keswibk  Lileraiy  Society. 
To  which  is  appenJed  a  Geologicsl  Dream  on  Skiddaw.  By 
J.  Clifton  Wabd,  F.G.S.    London  :  Trubner. 

IT  was  from  this  interesting  brochure  that  we  extracted  the 
paper  entitled  "  A  G^logical  Dream  on  Skiddaw,"  which 
some  time  ago  appeared  in  our  columns.  We  now  call  atten- 
tion to  it,  lest  our  readers  may  imagine  that  they  found  the 
whole  of  the  work  in  thèse  pagee.  The  lecture  on  "  Ice  "  is 
worthy  of  attention. 


J«»^UM.]: 


SCIBNTIFIO  OPINIOW. 


¥» 


BIBLIOGRAPHY. 


m  lO*! 


EKGlilSH. 

Fox's  (T.)  Boienift,  ite  Natote  «nd  Tieatment.    Sro.    3s.  6d.  61.  ti«d. 
BîokaiHd'B  Minwiil  vid  other  BosonroM  ol  the  Argeaiisa  Bdpoblb  m 

PRENCH. 

Angmea  aiigaSs  on  gMvves,  Origmo» Nétuie,  Tfaitoment.  Parle Dootenr 
Monra.    Paris.    Delahaye. 

BoUetin  de  la  BookM  aoad^miqne  de  Laon.  T.  18.  (Années  1866- 
1867  efe  18«7.1S68.)    Riris.    Didnm. 
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IVume  entoniologiqne  française  Lëiftdoptèfes.  Desoription  de  tons 
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mand».  Pisr  F.  Folie,  Professeur  à  l'fioole  indastrielle  de  Liège. 
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Les  Merveilles  de  la  Science,  ou  description  populaire  des  Inventions 
modernes.  Far  Louis  Figuier.  1,500  graveurs  par  les  meilleurs 
Artistea    Paris.    Jouwt  et  Gie. 

L'Instinct  et  l'Intelligence  des  Animaux  ;  Discours  de  réception  pro- 
noncé dans  la  Séance  publique»  du  16  Juin,  1869,  de  rAoademie  im- 
périal des  Sciences,  BeUee-lettres,  et  Arts  de  Marseille.  Per  M. 
Lespés,  Professeur  à  la  Fseulté  des  Smenoes,  Marseille.  Barlatier- 
Feisssat,  Père  et  Fils. 

Luxation  de  l'Astragale  sur  leSoaphotde,  mveo  éerasement  de  sa  face, 
postérieure* el  issue  à  travers  la  peau;  extcaoti(»i  de  l'Astrafpde 
Gnérison.    Pur  le  Docteur  Ad.  Dusseris. 

Sur  les  Aceidents  graves  qui  ont  suivi  la  Vaccination,  en  1869,  de  180 
ESnfants  des  envirmis  d'Auray  ;  reensil  de  Documente  lus,  à  l'Aca- 
démie de  Médicine  on  pnbUés  dans  les  Joumanx  pour  répondre  aux 
oritiqnee  adressées  à  la  tiièee  du  9  Août,  1869.  Par  B.  Bourdaîs, 
Docteur  en  Médieine.    Psris.    Malteete  et  Oie. 

Tétanos  chnmiqne.  Psr  M.  le  Docteur  Jonon,  Professeur  à  l'École  de 
Médecine.    Kaaies.    ▼.  MeUinet. 


CORRESPONDENCE. 


■<i*o^ 


It  ia  diitiaelly  to  be  borne  is  mind  that  we  do  not,  by  ioaertiog  lettert,  oonrey 
eay  opinion  tÊS9oanUl9  to  thair  oontento^  We  opea  oor  eohunnt  to  ail,  witboot 
leâping  to  «ay  ;  sud  thns  ■npply  s  ehaanel  for  the  pnblîoetioD  <tf  opiaione  of 
àQghaâep. 

ITo  notice  wbeterer  will  be  teken  of  snoiiymoni  eommnnioatioQB. 

W*^MMinot  nnderteke  to  rttom  rajeoted  ooaunanioetions. 


"Sww  Livziro  OoRALB^^J^m  Mb.  P.  H.  Oosbb,  F.RS. 

Sir, — ^I  hâve  little  doubt  that  Mr.  Kent  is  correct,  and  that  I  am 
WTong.  I  can  only  express  my  regret  that  I  hâve  unintentionally 
angmented  the  vast  heap  of  synonyme,  whioh  are  the  scandai  of  oor 
natural  history.  Tour  obedient  servant, 

Xoiqiuiy,  Joue  2.       P.  H.  QoasE. 

A  PkiMA  FOB  HT  FlBST-BOBlC^-fV^OIfl  Mb.  B.   A.  PbOCTOB, 

Cb.A.|  F.B.AJ9. 

*<  If  there  is  Boifaing  noW'>Jint  that  which  is 

Haih  been  befotO'  how  are  ovr  btains  begnil'd» 
Whieh,  lab'ring  for  inrentioii,  bear  amise 
The  second  butihen  of  a  former  child." 

'-^Shakeepeare^s  Stmneia. 

SiB, — I  alwajrs  6nd  nraoh  new  matter  in  Scibmtitic  Opinion  ;  for, 
indeed,  you  do  not  let  th#  grMs  grow  under  yonr  feet,  like  some  I 


couldname.  But  yoa  bave  nevov  steM  enylhtBg  J«ave  «biiri|iiiQl|ii 
new«-4o  me,  at  leûtr-^than  whea  you  desoribe  qa  m  "littifl.  omt 
thea  the  oompilsr  "  of  SahÊm  cmàL  iU  Hyftfmr- 

My  8aitum  a  compilation  !  ! 

•  •  •  * 

After  a  pause,  I  read  the  rest  of  your  review  of  my  Other  Worlda, 
Believe  me,  sir,  your  kind  words  of  praise — not  the  first  by  which 
you  hare  enoouraged  ma  to  aeek  to  mfrit  your  good  opîpioii^^wawi 
fnlly  appreciated.  Nor  was  I  troubled  that  you  shonld  mistakenly 
suppose  a  chapter  was  intended  to  conyinoe  the  sceptio  whii^I  did 
not  even  mean  for  bis  perusal.  But— -I  opuld  not  forget  my  first- 
bom.  It  jarred  painfully  on  my  féeUngs  that  my  Satum^  which  wmi 
the  ofibpring  of  many  long  hours  of  toil,  shoold  hâve  been  spoken  of 
as  if  it  were  that  oontemptible  thing,  a  compilation,  ' 

1  hope,  sir,  there  is  some  excuse  for  an  author  who  daims  his  own  ; 
that  he  will  not  be  thought  egotistical  and.  opinlonative  if  he  decUnes 
to  hand  over  to  othera  what  he  hos  laboriooaly  wrought  out  himsdf . 
If  not,  I  fear  I  shall  offand  ;  for  I  Tenture  to  ehiiin.flbiiw*»  as  my^wru, 
and  not  a  compilation.  I  claim  more.  I  assert  that  no  astrenomical 
work  of  its  sise  bas  appeared  dnring  the  past  centary  in  whioh  the 
original  matter  bas  borne  so  large  a  propor^on  to  that  which  uay 
be  spoken  of  as  the  common  property  of  astronomers^  There  is  noir 
a  statement  in  the  book,  unlese  distinetty  referred  to  anthority,  which^ 
ia  not  fonnded  on  my  own  calculationa.  There  is  not  a  i^te  in  fâte 
book  (except  the  pictnres  of  Aaayrian  devices)  of  whieh  every  détail 
was  not  fonnded  on  my  own  oalculations.  There  is  not  a  table  ia  the 
book  which  I  did  not  calculate  frem  beghtning'  to  end  (eave  only,  of 
course,  parts  of  the  tables  of  éléments).  Of  seven  ehaptere,  the  whde 
of  I.,  n.,  rv.,  YI.,  and  YII.  are  abaolutely  original  from  begiunkii^ 
to  end.  The  dhapter  on  Teleaoopie  Diacov^Kriaii  neoeesaiaiy  oontains 
acoounts  of  the  work  of  other  people;  and  in  the  ohapter  on  the 
Nature  of  the  Bings  I  lef er  to  Li^lace,  Maxwell,  and  others  ;  but 
the  larger  portion  even  of  thèse  two  chapters  ia  altogether  origixtal- 

In  a  review  of  /Satum,  in  the  Intellectual  Observer  for  Angnat  1865 
(the  book  ia  much  leaa  than  ten  yeara  old— 4)y  the  way,  ten  years  ago 
I  waa  at  collège),  the  complaint  was  made  that  "Mr.  Frootor  does  not 
refer  sufficiently  to  his  authorities.*'  My  anawer  waa  and  ia,  I  had  fy) 
authorities,  aave  mathematicaandcalonlation,  for  one  aingle  atatement, 
between  coTcr  and  ooyer,  not  diatinotly  refevred  to  anthority. 

Aa  I  regard  compilation  aa  only  another  word  for  plagUriam,  you 
will  nnderatand  my  aeeking  to  aave  my  flrat-bom  (and  favonrite), 
Batum,  from  nnmerited  reproaoh. 

Ton  will  aay,  perhaps,  "  I  bave  aeen  in  a  popnlar  amall  treatiae  on  as- 
tronomy,  paasagea  which  correapond,  almoat  word  for -Word,  with  some 
in  Satum  ;  and  also  a  woodcat  identioal  with  a  part  of  a  plate  in 
Satum,  even  in  the  minuteet  peouliacitîes  ;  and  as  no  leCeiencg  is 
made  to  your  being  the  author,  it  foUows  beyond  question  that  yoa 
(Mr.  Procter)  and  the  author  of  that  work  hâve  compiled  from  a  oam« 
mon  anthority."  That  that  work  does  contain  auch  pasaagea  is  true  ; 
I  wiah  it  were  equally  true  that,  in  oar  daya,  no  author  erer  borzows 
without  the  courteay  of  an  aoknowledgment. 

I  forward  to  you  the  nobe-book  oontaining  the  bulk  of  my  oalculik- 
tiona  aboat  Satum.  Exouae  ita  condition  ;  but  I  think  you  wiU  a^fcee, 
it  afforda  tolerably  clear  évidence  of  original  labour; 

Tonssvery  tcnly,. 

London,  Junê  2.  BcoBaBO  A.  PaocnroJik 

P.S.  I  do  not  think  it  probable  that  anything  Mr.  Lookyer  can  nrge 
would  rehabiHtate  hia  theory  of  the  corona.  Sir  J.  Herschel  long 
since  diapoaed  of  it  when  he  wrote  that,  ao  far  a»  our  atmosphère  is 
ooncemed,  "  the  sky  onght  to  appear  totally  dark  "  round  the  sun  in 
total  edipeea."  See  hia  OuiUnes  of  Âstrwunny,  §  395.  It  is  most 
important,  in  view  of  the  ooming  éclipse,  and  of  the  reiy  brief  dnra- 
tion  of  totality,  that  it  shonld  be  hp.çfwn  by  observera  thatt  every 
moment  given  to  this  "  atmospherio  glare  theorjr  "  (snre  the  Biark  !) 
will  be  a  complète  and  moat  miachievoua  waate  of  time  ;  no  one  who 
bas  any  knowledge  of  tridimensional  mathematics  will  doubt  this  for 
a  moment,  feto  would  even  condescend  to  diseoss  the  qnestiott.  Of 
thèse  few,  in  my  wish  to  see  science  progress  witbont  needless  dé|ays, 
I  am  one. 

[Wx  bave  been  induoed  by  Mr.  Pïootor's  letter  to  examine  both  hia 

Satum  and  his  MS.  note-book,   and  we  are  oompelled  to  cry  Pee- 

eavimus  !    His  work  is  one  undeeerving  of  the  epithet  appUed  io  Itin 

our  review,  and  based  merely  on  our  imperfeot  reooUectioii.    We  can 

only  add  Bumanum  est  errwre,  and  beg  that  Mr.  Procter  will  aeoept 

our  explanation,  and  make  his  absolution  as  plenary  asonroonfesaiQi^. 

^BvriBWBB  ov  "  Otbbb  Woblds  tuait  OUE'g."] 


A  QUBBT,  re  XJB8A.  Majob, 

SiBy-^Periu^pe  one  of  your  rsadors,  who  may  happen  to 
télescope  of  sufflcient  power,  would  be  kind  encogh  to  say  vrhat  is  tba 
distance  between  the  oomponenta  of  41  Un»  Mn^oria;  the  htest 
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aoecBdbls  ontelogiiM  giv»  2*1*  ;  bat  it  mntt  be  miioh  lest  thau  that  now, 
for  4i  inohefl  ;  powvr  150,  011I7,  diglitly  elonga^e  it  ;  and  a  power  of 
250  wîll  not  diTÎde  ifc,  bat  <»^  makes  the  elongation  a  littlo  more 
obnoas. 
TVith  maaj  ftpologiea  for  traspaaaiiig  on  yonr  spaoe,  I  am  yoora,  ào., 

M.  B.  B. 

DnxiiFHXLA  IiiycmnaA,  ât  BsiaRTOK. — From  Mb.  T.  W.  WoirroB. 

SxB,— I  haye  jott  aeen,  oa  the  settiag-board,  a  speoimon  of  Deile- 
pJUta  LivorrUcOt  taken  in  the  immédiate  neighboarhood,  on  Tueaday, 
Maj  81st,  bj  A.  Qatea,  51,  Bélgiave-Btreet.  The  wings  are  alightîy 
rnbbed.  Yonre  faithf  oUj, 

Brighton^  June  4.       T.  W.  Wonfoe, 

XTNDlBOBOnHD   TXJCPXBATUBX. 

SiB,— I  ODoloae  mj  notea  of  the  tempecatore  2  ft.  below  aorfaoe  for 
lait  aod  thia  year. 

Ton  wiQ  aae  May  thia  year  begaa  2*  hêlovf  last,  and  ends  3**  high&r. 

In  my  laat  I  referred  to  an  earthqnake  on  18th  Maroh  at  St.  John'a, 
New  Bmnawiok,  North  Amerloa,  aod  the  loaa  of  a  ship  in  the  Channel 
the  aaaie  day.  I  aae  an  eaTth<|aake  waa  felt  in  Natal  on  18th  Maroh  ; 
again,  the  day  the  OomoMe  waa  loat  in  the  Bed  Sea,  an  earthqnake 
wal  noied  at  Monlmein. 

I  aee  by  SoxnmFio  Opnrioir  there  ia  now  a  reoogniied  oonneotion 
beiween  earthqaakea  and  oor  atmoapheris  eleotriaity. 

Wiie  theae  two  ahipa  loat  by  an  earthqnake  idf eoting  their  oom- 
P 


Temperatore  of  the  Earth 
1869. 

Kay  3  .                     m« 

at  2  ft  bélow  aorfaoe. 

1870. 
May  1  and  2  .... 

3to7 

8told  .... 
14tol7  .... 

18 

19 

20to25  .... 

26to31   .... 

47* 

46* 

7  . 

....  50* 

47' 

10., 

....  50* 

48" 

17., 

....  50' 

21  .. 

••••  ol 

49* 

50* 

5r 

24  .. 

....  50* 

25. 
31  .. 

....  51* 
....49'* 

52** 

HcMMMll,  JWM  1. 

C.J.B. 

BlLATIOir  BITWBIN  FUNOI  AND  PBOULIABITIBS  07  SOIL. 

SiB,— In  yoor  paper  of  the  lat  of  thia  month  (p.  495),  in  a  report 
of  the  prooeedinga  of  the  Brighton  and  Snaaex  Natmral  Hiatory  So- 
oâefy,  Mx,  Wonfinr  ia  atated  to  hâve  remarked  that  the  onrlona  f nngna, 
Heiioiium  œTuginotum^  ia  only  fonnd  where  the  Hastings  aanda  orop 
ont.  The  pUmt  ia  abondant  in  wooda  in  thia  neighbonrhood,  and  is 
not  oonihied  to  the  deoaying  wood  of  the  oak,  bot  also  to  be  fonnd  ou 
that  of  the  aah. 

We  are  hère  Ux  from  Haattoga  aanda,  being  on  the  Carboniferona 
limeatone  aeriea,  with  a  day  anbaoil  ;  ao  that  I  beliere  it  will  be 
foond  that  the  derdopment  of  thia  f ongi  ii  not  owing  to  anything 
tt  ,«.wM.i:.«  lu  ^1,^  ohemiôal  oonditiona  of  the  aoU  "  where  it  ooonra. 


I  remain,  air,  yonra  faithfolly,        W.  C.  Tbeyxltan. 
Wellington,  Newoaatle-on-Tyne,  Jnne  3. 
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•Saetetaiiai  of  BoeietlM  wiQ  obU»  vu  bj  ragnlarlj  fonrardinf(  <*Ab«tneti  of 
FrooeediBgt;  **  and ïhâf  wonla  do  mneh  to  enhAooe  the  intarett  aad  laeecM 
of  tlMir  meatijigi  if  thcy  woiild  «nabis  os  to  pnbUah  in  anticipation  **  notieei 
of  p^cn  to  b«  raad.*'  ^__ 

BOYAL  SOCIETY. 

Mat  19th  (oontînned  from  Scxsurmo  Opinion  laat  week,  p.  491). 
— "  Speotroaoopio  Obaenrationa  of  the  Son. — ^No.  VI.  By  J.  Norman 
Lookyer.<^The  weather  haa  lately  been  fine  enongh  and  the  son  high 
enoogh,  doxing  my  available  obaerration-time,  to  enable  me  to  resnme 
work. 

The  orop  of  new  faota  ia  not  Tery  large,  not  ao  large  aa  it  woold 
haye  been  had  I  been  working  with  a  atrip  of  the  aun,  say  fifty  milea 
or  a  hondred  milea  wide,  inatead  of  one  oonsiderably  oror  a  thooaand 
— ^indeed,  nearer  two  thooaand  in  width  ;  bat  in  addition  to  the  new 
faota  obtaîned,  I  hare  Tery  largely  atrengthened  my  former  obaenra- 
tiona, ao  that  the  many  hoora  I  hâve  apent  in  watohing  phonomena, 
now  perfeotly  familiar  to  me,  hâve  not  been  absolately  lost. 


The  négative  reaolta  wUoh  Dr.  FranUand  and  myaélf  hâve  obtaàned 
in  oor  laboratory-work  in  the  matter  of  the  yellow  bright  line,  near  D, 
in  the  apeotmm  of  the  Chromoapheie  being  a  hydrogen  line,  led  me  to 
make  a  apeoial  aeriea  of  obaervationa  on  f^t  Une,  with  a  TÎew  of  dif* 
ferentiating  it,  if  posaible,  from  the  line  C. 

It  had  been  remarked,  aome  time  ago,  by  PMfeaaor  Zollaer,  thai 
the  yellow  line  waa  often  leaa  high  in  a  promînenoe  than  the  C  Une; 
this,  howerer,  ii  no  evidenoe  (bearing  in  mind  oor  reonlta  with  regard 
to  magneaiom).  The  proofa  I  hare-now  to  lay  before  the  Boyal 
Sooiety  are  of  a  différent  order,  and  are,  I  take  it,  oonoloaiTe  : — 

1.  With  a  tangential  alit  I  hare  aeen  the  yellow  line  bright  below 
the  Chromosphere,  while  the  C  line  haa  been  daik.  The  two  lînea 
being  in  the  aame  field  of  yiew. 

2.  In  the  oaae  of  a  bright  pcominenoe  over  a  apoi  on  ihe  diàk^  the 
C  and  F  linea  hâve  been  aeen  bright^  while  the  yaUow  line  haa  been 
ioviaible. 

8.  Inahigh-preaanreiigeotionof  hydrogen,  the  motion  indioafcadby 
change  of  wave-length  haa  been  Uu  in  the  oaae  of  tka  yellow  line  than 
in  the  oaae  of  C  and  F. 

4.  In  a  aimilar  qoieaoent  ii^eotioii  the  pteaaaxe  nidiflated  haa  been 
leaa. 

5.  In  one  oaae  the  C  line  waa  aeen  kmg  and  nobrokan,  while  the 
yellow  Une  waa  eqoaUy  long,  bnt  hrokân, 

The  eironmatanoe  that  thia  line  ia  ao  carely  aeen  dark  19011  the  son 
makea  me  aoapeot  a  oonneetion  between  it  ud  the  line  at  5015  Asf- 
atrOm,  whioh  ia  alao  abright  Une,  aad  often  ia  aeen  biight  in  thedno- 
moephere,  and  then  higher  than  the  aodinm  aad  magneainmUnea,  wlien 
they  are  viaible  at  the  aame  time  ;  aad  the  qoeetion  anaea,  nnat  we 
not  attribnte  theae  linea  to  a  anbatanoe  whioh  eziata  at  a  hî^ier  tem- 
peratore than  thoee  adxed  with  it,  aad  to  orne  of  very  groat  letity  P 
for  ita  abaorption-line  remaina  invialUe,  aa  a  mla,  in  apot-apeotra. 

I  hâve  been  able  to  make  a  aeriea  of  dbaarrationa  on  the  fine  wpcA 
whioh  waa  Tiûble  when  I  oommenoed  them  on  the  lOth  inat.,  net  far  fran 
the  oentre  of  ita  path  orer  the  diak.  At  tUa  time,  the  apot,aa  I  jadged 
by  the  almoat  entire  abaenoe  oi  indioatùma  of  gênerai  abeorpUon  in 
the  penombral  regiona,  waa  ahaUow,  aod  thia  haa  happened  to  omay 
of  the  apota  aeen  lately.  A  few  hom*  obaermtionahowedthat  it  waa 
getting  deeper  apparently,  and  that  the  ombr»  were  enlarging 
and  inoreaaing  in  nomber,  aa  if  a  gênerai  down-ainking  were  takhig 
place  ;  bot  olonda  came  orer,  aad  the  obeervationa  were  interropted. 

By  the  nezt  day  (April  11)  the  epot  had  oectainly  dereloped,  aad 
now  there  waa  a  magnifloently  bright  prominenee,  oompletely  orer  the 
darkeat  maaa  of  nmbra,  the  prominenoe  being  fed  from  the  peanaubra 
or  very  oloae  to  it,  a  faiot  ind&oated  by  greater  bnUiaaoy  than  ia  the 
bright  C  and  F  linea. 

April  12.  The  prominenoe  waa  peraLatent. 

April  15.  Spot  neaâng  the  Umb,  prominenoe  at£U  peraietent  over 
apot.  At  eleven  I  aaw  no  prominenoe  of  importanoe  on  the  liaû»,  bot 
aboot  an  honr  afterwarda  I  waa  abaolntely  atartled  by  a  paraBunanee 
not,  I  think,  depending  npon  the  apot  I  hâve  laferred  to,  bot  oaatain^ 
near  it,  more  than  2^  Ugh,  ahowing  a  tremendooa  motion  towarda  the 
eye.  There  were  light  olonda,  whioh  refleeted  to  me  the  aolar  apeotrom, 
and  I  therefore  aaw  the  Uaek  C  line  at  the  aame  time.  The  pro- 
minenoe C  line  (on  whioh  ohangea  of  wate-length  are  not  eo  wèD 
▼iaible  a«  in  the  F  line)  waa  only  ooinoiâent  with  the  abaorptioii^ine 
for  a  few  aeoonda  of  arc  ! 

Ten  minotea  afterwarda  the  thîokneea  of  the  Une  towarda  the  rigbt 
was  ail  the  indication  of  motion  I  got.  In  another  ten  minntee  the 
bright  and  dark  linea  were  ooineident. 

And  ahortly  afterwarda  what  motionthere  waa  waa  towarda  the  red! 

I  pointed  ont  to  the  Boyal  Sooiety,  now  more  than  a  year  ago,'  that 
the  largeat  prominenoea,  as  seen  ai  ony  one  timet  are  not  imnenaarîlj 
thoae  in  which  either  the  intenaeat  notion  or  the  moat  rapid  ohaage  ia 
going  on.  From  the  obaervationa  made  on  thia  and  the  foQowiag  daiy, 
1  think  that  we  may  divide  prominenoea  into  two  daaaea  ^^ 

1.  Thoae  in  whioh  great  action  ia  going  on,  lower  vapoora  being 
ix^eoted  ;  in  the  majority  of  caaea  theae  are  not  high,  they  laat  taùj  a 
ahort  time— are  throba,  and  are  oft  renewed,  and  are  not  eeen  ao  te» 
qoently  near  the  ann'a  polea  aa  near  the  eqnator.  Thoy  often  aooom- 
pany  apota,  bot  are  not  limited  to  them.  Theae  are  tiie  intenaely 
bright  prominenoea  of  the  American  photographe. 

2.  Those  whioh  are  perfeotly  tranqoil,  ao  far  aa  wave-length  evidenoe 
goea.  They  are  often  high,  are  penâatent,  and  not  very  brighL  Theae 
do  not,  aa  a  mie,  aooompany  apota.  Theae  are  the  "  radiaaee  **  aad 
doll  prominenoea  ahown  in  the  American  photographe. 

I  now  retom  to  my  obaervationa  of  the  apot.  On  the  I6U1  the  laat 
of  tbe  many  nmbrsB  waa  doee  to  the  Umb,  and  the  moat  violent  aotiaii 
waa  indicated  occasionally.  I  waa  working  with  the  C  line,  and  oar- 
tainly  never  aaw  aooh  rapid  ohangea  of  wave-length  before.  The 
motion  waa  chiefly  horiaontal,  or  nearly  ao,  and  thia  waa  probaUy  tiha 
reason  why,  in  apite  of  the  great  action,  the  promineaoee,  three  or  foor 
of  whioh  were  shnt  ont,  never  roae  very  high. 

I  append  eome  drawinga,  made,  at  my  reqoeat,  by  an  artiat,  Mr. 


Proe,  Bog,  Soe.  1869,  p.  35i,  Mit.  17« 
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HoUday,  who  liappened  to  be  wiili  mo,  and  who  had  never  seen  my 
instrament  or  the  solar  apeotrtun  widely  dispersed  before.  I  attach 
great  importance  to  them,  aa  they  are  the  nntrained  observations  of  a 
keen  judge  of  form. 

The  appearances  wore  at  times  extraordinary  and  new  to  me.  The 
hydrogen  shot  ont  rapidly,  sointillating  as  it  went,  and  saddenly  hère 
and  there  the  bright  liue,  broad  and  badly  defined,  woold  be  pierced, 
as  it  were,  by  a  Ihie  of  intensely  brilliant  light  parallol  to  the  length 
of  the  speotrom,  and  at  times  the  whole  prominonco  speotrom  was 
boilt  up  of  bright  Unes  so  arranged,  indicating  that  the  prominence 
itseJf  was  built  up  of  single  discharges,  shot  ont  from  the  région  near 
the  limb  with  a  yelooity  sometimes  amonnting  to  100  miles  a  second. 
Aftor  this  had  gone  on  for  a  time,  the  prominence  monnted,  and  the 
cyolonio  motion  became  évident  ;  for  away  from  the  san,  as  shown  in 
my  sketch,  the  separate  masses  were  travelling  away  from  the  eye  ; 
then  gradually  a  baokground  of  less  Inminoas  hydrogen  was  formed, 
moving  with  varions  velocities,  and  on  this  baokground  the  separate 
"  bombs  "  appeared  (I  was  workiug  with  a  vertical  spectmm)  like  ex- 
qnisitely  jewelled  ear-rings. 

It  soon  became  évident  that  the  région  of  the  Chromosphere  jnst 
behind  that  in  whioh  the  prominence  arose,  was  being  driven  hack 
with  a  velocity  something  like  20  miles  a  second,  the  baok-rash  being 
so  looal  that,  with  the  small  image  I  am  nnfortnnately  compelled  to 
use,  both  the  moving  and  rigid  portions  were  included  in  the  thickuess 
of  the  sUt.    I  saw  the  two  absorption-lines  overlap. 

Thèse  observations  were  of  great  importance  to  me  ;  for  the  rapid 
action  enabled  me  to  pat  together  several  phenomena  I  was  perfectly 
familiar  with  separately,  and  see  their  conneoted  meaning. 

They  may  be  snmmarized  as  foUows,  and  it  will  be  seen  that  they 
teaoh  ns  mnoh  oonceming  the  nature  of  prominences.  When  the  air 
is  perfectly  tranquil  in  the  neighbourhood  of  a  large  spot,  or,  indeed, 
generally  in  any  part  of  the  disk,  we  see  absorption-Unes  running 
along  the  whole  length  of  the  speotrum,  orossing  the  Frauenhofer 
Unes,  and  they  vary  in  depth  of  shade  and  breadth  aooording  aa  we 
hâve  pore,  oorrngation,  or  spot  under  the  oorresponding  part  of  the 
slit — a  pore,  in  fact,  is  a  spot.  Hère  and  there,  where  the  spectrum 
is  brightest  (where  a  bright  point  of  faoula  is  under  the  sUt)  we  sad- 
denly see  this  appearanoe — an  interesting  bright  lozenge  of  light. 
This  I  take  to  be  due  to  bright  hydrogen  at  a  greater  pressure  than 
ordinaiy,  and  this  then  is  the  reason  of  the  intensely  bright  points 
seen  in  ranges  of  faouliB  observed  near  the  Umb. 

The  appearance  of  this  lozenge  in  the  speotrosoope,  which  indioates 
a  diminution  of  pressure  round  its  central  portion,  is  the  signal  for 
Bome,  and  of ten  ail,  of  the  foUowing  phenomena  : — 

1.  A  thinning  and  étrange  variations  in  the  visibiUty  and  thiokness 
of  the  hydrogen  absorption-line  under  observation. 

2.  The  appearance  of  other  lozenges  in  the  same  looality. 

3.  The  more  or  less  deoided  formation  of  a  bright  prominence  on 
the  disk. 

4.  If  near  the  Umb,  this  prominence  may  extend  beyond  it,  and  its 
motion-form  will  then  become  more  easy  of  observation.  In  suoh  cases 
the  motion  is  oyolonic  in  the  majority  of  cases,  and  generally  very 
rapid,  and — anotherfeature  of  a  solar  storm — the  photospheric  vaponrs 
are  tom  up  with  the  Intensely  bright  hydrogen,  the  numher  of  bright 
Unes  visible  determining  the  depth  from  which  the  vapoturs  are  tom, 
and  varying  almost  directly  with  the  amount  of  motion  indioated. 

Hère,  then,  we  hâve,  I  think,  the  ohain  that  connecte  the  prominenoes 
with  the  brighter  points  of  the  faoulœ. 

Theee  lozenge-shaped  appearances,  which  were  observed  dose  to  the 
spot  on  the  16th,  were  aocompanied  by  the  "  throbs  "  of  the  éruption, 
to  which  I  hâve  before  referred  ;  while  Mr.  Holiday  was  with  me — a 
apaoe  of  two  hours — ^there  were  two  outbursts,  separated  by  a  state  of 
almost  rest,  and  each  outburst  consisting  of  a  séries  of  discharges,  as 
I  hâve  shown.  I  sabsequently  witnessed  a  third  outburst.  The  phe- 
nomena observed  on  aU  three  were  the  same  in  Idnd. 

On  this  day  I  was  so  anxious  to  watch  the  varions  motion-forms  of 
the  hydrogen-lines,  that  I  did  not  use  the  tangential  sUt.  This  I  did 
the  next  day  (the  17th  of  April)  in  the  same  région,  when  similar  érup- 
tions were  visible,  though  the  spot  was  no  longer  visible. 

Judge  of  my  surprise  and  deUght,  when,  upon  sweeping  along  the 
Bpoctrum,  I  found  hundbeds  of  the  Frauenhofer  Unes  beautifuUy 
bright  at  the  base  of  the  prominence  !  !  ! 

The  compUcation  of  the  Chromosphere  speotram  was  greatest  in  the 
reffions  more  rofrangible  than  C,  from  E  to  long  past  b  and  near  F, 
and  high-pressore  iron  vapour  was  one  of  the  chief  causes  of  the 
phenomenon. 

I  hâve  before  stated  to  the  Boyal  Society  that  I  hâve  seen  the 
Chromosphere  fuU  of  Unes  ;  but  the  f alness  then  was  as  emptiness 
compared  with  the  observation  to  which  I  now  refer. 

A  more  oonvinoing  proof  of  thé  theory  of  the  solar  constitution,  pat 
forward  by  Dr.  Frankland  and  myself ,  could  scarcely  hâve  been  f ur- 
niahed.  This  observation  not  only  endorses  aU  my  former  work  in 
thia  direction,  bat  it  tends  to  show  the  shallowness  of  tho  région  on 
whioh  many  of  the  more  important  solar  phenomena  take  place,  as 
well  as  its  exaot  locaUty. 


The  appearance  of  the  F  Une,  with  a  tangential  sUt  at  the  base  of 
the  prominence,  included  two  of  the  lozenge-shaped  briUiant  spots  to 
whioh  I  hâve  before  referred  ;  they  were  more  elongated  than  usual — 
an  effect  of  pressure,  I  hold,  greater  pressure  and  therefore  greater 
compUcation  of  the  Chromosphere  speotrum;  this  compUcation  is 
almost  impossible  of  observation  on  the  disk. 

It  is  noteworthy  that  in  another  prominence,  on  the  same  side  of 
the  Sun,  alth^ugh  the  action  was  great,  the  erupted  materials  were 
simple,  i.  e.  only  sodium  and  magnésium,  and  that  a  moderato  altéra- 
tion of  wave-length  in  thèse  vaponrs  was  obvions. 

Besides  thèse  observations  on  the  17th,  I  also  availed  myself  of  the 
pureness  of  the  air  to  telescopicaUy  examine  the  two  spots  on  the 
disk,  which  the  spectroscope  reported  tranquil  aa  to  up  and  down 
rushes.  I  saw  every  cloud-dome  in  their  neighbourhood  perfectly,  and 
I  saw  thèse  dômes  drawn  ont,  by  horizontal  carrents  doubtless,  in  the 
penumbrœ,  whUe  on  the  floors  of  the  spots,  hère  and  there,  were 
similar  single  dond-masses,  the  distribution  of  which  varied  from  time 
to  time,  the  spectmm  of  thèse  masses  resembling  that  of  their  feUows 
on  the  gênerai  surface  of  the  sun. 

I  hâve  before  stated  that  the  région  of  a  spot  comprised  by  the 
penumbra  appears  to  be  shaUower  in  the  spots  I  hâve  observed  lately 
(we  are  now  near  the  maximum  period  of  sun  spots)  ;  I  hâve  f  urther  to 
remark  that  I  hâve  évidence  that  the  Chromosphere  is  also  shallower 
than  it  was  in  1868. 

I  am  now  making  spécial  observations  on  thèse  two  points,  as  I  con- 
sider  that  many  important  oonclosioBB  may  be  drawn  from  them. 
Another  paper  was  one  of  great  length  by  Professer  Parkes  and  Count 
Cyprien  WoUowicz,  on  the  effects  of  alcohol  on  the  hum  an  body  ;  bat 
this  we  shaU  probably  reproduce  in  f uU  among  our  articles  in  an  early 
number. 
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Mat  25th. — Joseph  Prestwioh,  Esq.,  F.I&.S.,  président,  in  the  chair* 
Ceorge  Cox  Bompas,  Esq.,  15,  Stanley-gardens,  Kensingibon  Park,  W.  ; 
Sir  James  Andersen,  16,  Warrington-crescent,  London  ;  and  John 
Breedon  Everard,  Esq.,  6,  Millatone-lane,  Leicester,  wore  elocted 
FeUowa  of  the  Society. 

The  following  communioationB  were  read  : — 

1.  '*  Contributions  to  a  knowledge  of  the  Newer  Tertiaries  of  Suffolk 
and  their  Fauna."  By  E.  Bay  Lamkester,  Esq.,  B.A.  Communicated 
by  Professer  Huxley. 

1.  The  Suffolk  Bone-bed  and  the  Norfolk  Ston^-bcd. — ^The  author 
pointed  ont  that  the  récognition  of  the  distinction  of  thèse  two  depo- 
sits  from  the  overlying  shellycrags  was  an  important  step  in  the  déter- 
mination of  the  history  of  thèse  beds.  He  combated  the  notion  that 
the  Bone-bed  and  Stone-bed  were  identical  in  their  contents;  and 
espeoiaUy  dwelt  on  the  différences  of  the  mammalian  fauna  found  in 
the  two.  The  late  Dr.  Falooner*s  views,  hitherto  prévalent,  consist- 
ing in  regarding  the  fauna  of  the  Suffolk  Bone-bed,  Norfolk  Stone-bed, 
and  Forest-bed  as  ail  of  one  and  the  same  history  and  extent,  he  most 
strongly  opposed.     Rhinocéros  Schleiermachieri,  Ta^pvrus  prisctts,  Hip- 

*parion,  HycBna  antiqua,  and  a  weU-defined  Miocène  Mastodon  (Fauna  1), 
had  been  found  in  the  Bone-bed  below  the  Suffolk  Crag  ;  the  first  three 
in  some  abundance,  but  never  in  the  Stone-bed  or  Forest-bed  of  Nor- 
folk. They  belonged  to  a  différent  fauna  from  that  indioated  by  the 
other  mammala  common  to  the  Bone-bed  and  Stone-bed  (Fauna  2), 
viz.  Mastodon  arvemensis,  Equus  sp.,  and  certain  forms  of  Cervus 
(studied  by  Mr.  Boyd  Dawkins).  On  the  other  hand,  the  Elepha^  me- 
ridionalis  (Fauna  3),  ocourring  in  the  Norfolk  Stone-bed  and  in  the 
Forest-bed,  had  nevcr  been  found  in  the  Suffolk  Bone-bed.  Mr.  Lan- 
kester  suggested  that  the  association  of  the  first  two  of  thèse  three 
groupe  of  mammals  in  Suffolk,  and  of  the  second  two  in  Norfolk, 
might  be  explained  by  the  hypothesis  that  they  suooeeded  one  another 
in  time,  the  first  (late  Miocène)  being  oonfined  to  Suffolk,  and  dating 
from  before  the  Diestien  period,  since  he  had  obtained  a  Mastodon 
tooth  of  the  M.  tapiroides  form  enolosed  in  a  Diestien  box-stone,  the 
third  having  existed  in  Norfolk  at  a  period  subséquent  to  the  CoralUne 
Crag,  but  before  the  Norwioh  Crag  was  deposited,  ohiefly  represented 
in  the  lower  part  of  the  Forest-bed,  but  also  in  the  Stone-bed,  wl^t 
the  second  group  of  mammals  had  existed  in  both  areaa  at  an  inter- 
mediate  period.  Mr.  Lankeeter  maintained  that  this  waa  the  explana- 
tion  suited  to  the  facts  as  they  at  présent  etand,  and  oonsidered  that 
the  queation  was  not  one  to  be  shirked.  AU  geological  inferences 
from  palœontology  rest  on  what  is  called  négative  évidence,  and  hypo- 
thèses must  be  used  in  investigation.  It  was  shown  that  the  London 
olay  had  oontributed  very  Uttle  indeed  to  the  lot  of  mammalian  ro- 
mains found  in  the  Suffolk  Bone-bed.  Six  teeth  of  Cozyphodon  and 
four  fragments  of  Hyracotherium  were  aU  that  could  be  found  in  the 
varions  coUections. 

2.  The  Suffolk  Box-stones. — Theae  nodules  the  author  had  previoualy 
described  as  being  the  remains  of  a  depoeit  approximately  similar  to 
the  Diestien  or  Black  Crag  of  Antwerp,  which  had  preoeded  the  Coral- 
Une Crag  in  Suffolk.  An  enlarged  list  of  romains  of  MoUusoa  from 
thèse  ncàules  waa  glven,  and  a  large  séries  of  apeoimena  ooUeoted  by 
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ihe  anthor  was  pttwonted  to  the  Sodeij'B  Huenin.  It  wms  trom  ihe 
Diestien  beds,  oontaimng  Oontw  Dujardiniit  Voluta  wuris'leporis, 
ÏBocaréUa  liMulata,  Ao.,  that  the  Cetaoean  remainB  of  the  SnflEblk 
Bone-bed  w«n  derived. 

8.  A  new  Ziphioid  Cetaceanfrom  ihe  Bone-hed  of  Suffolk. — ^The  ro«- 
tram  described  in  détail  was  in  the  collection  of  the  Ipswioh  MoBeom. 
It  indicated  a  Cetaoean  of  the  genns  ChoneziphiuB,  differing  from  C. 
planvrostriê  of  CuYier  and  C,  Cvvieri  (of  Prof.  Owen's  Monograph),  in 
haTing  a  Bolid  projeoting  apex  to  the  rostnim,  and  no  trace  of  a  bifid 
Btmctare.  Mr.  LankeBter  had  reoently  carefully  examined  Cnvier'B 
original  specimenB  in  Paria,  and  saggested  that  pOBflibly  Choneziphiws 
planirostriê,  C.  Cuvierif  this  and  two  other  Antwerp  Bpeoimens  are 
but  TsrietieB  of  one  speoies,  acoording  to  âge  and  box.  This  form  waB, 
howerer,  noted  as  Cii^neziphius  Packardi, 

4.  A  new  Mastodonfrom  the  Suffolk  l^on^-bed.— A  Mastodon  tooth, 
endoaad  in  Diestien  matrix,  and  indioating  a  form  with  open  and 
olear  TaUeys,  had  been  obtaûied  by  Mr.  Baker,  of  Woodbridge,  and 
noticed  by  the  aathor  a  year  ago.  He  had  Binco,  in  Tarions  oolleo» 
tions,  detected  eight  other  fragments  of  a  Mastodon,  very  distinct 
from  M.  arvemensis,  and  approaching  M,  tajnroides.  Fossibly  the 
fragments  indicated  more  than  one  snch  distinct  speoies.  The  condi- 
tion of  thèse  specimena  and  other  eyidenco  tended  to  associate  them 
with  the  Rhinocéros  Schleiermacheriy  Hipparion,  &o.,  forming  a  fanna 
quite  distinct  from  and  older  than  that  which  was  indicated  by  Mas- 
todon  arvemensis. 

5.  List  of  Mammalian  Fossils  of  the  Svffollc  Bone-hed ^  with  référence 
to  Collecti<m8  containing  them^  and  Numher  of  Spécimens. — ^The 
objeot  of  this  list  was  to  fnrnish  an  idea  of  the  actaal  and  relative 
abnndanoe  of  the  TarionB  mammalia,  and  to  afford  those  interested  in 
the  matter  information  as  to  the  maoh  soattered  materiala  in  private 
collections. 

Discussion. — Mr.  Boyd  Dawkins  had  arrived  at  a  différent  conclu- 
sion from  the  aathor,  thongh  the  discoverios  recorded  in  works  on 
palfflontology  showed  a  marîÉed  di£ferenoe  between  the  Suffolk  and 
Norfolk  Crag-faunas,  such  aa  was  not  borne  ont  by  an  examination  of 
collections.  He  considered  that  the  forme  of  Buminants  showed  a 
contemporaneity  between  them.  The  snpposed  Cervus  dicranoceros 
of  Owen  was,  in  fact,  another  form  of  deer,  which  was  common  to  the 
base  of  both  the  Suffolk  and  Norfolk  orags.  The  Elephas  meridhnalis 
and  Mastodon  arve^-nensis  had  been  found  side  by  side  in  Norfolk,  at 
Ecdesham,  and  in  the  Val  d'Amo,  and  were  therefore  probably  con- 
temporary.  The  différent  lithological  character  in  the  two  oonnties 
was  probably  due  to  the  différent  nature  of  the  ilnderlying  beds. 

Sir  Charles  Lyell  was  mnch  struck  with  tho  perfect  identity  between 
the  boxstones  of  Suffolk  and  some  exceptional  Antwerp  beds  which  he 
had  seen  at  Berchem,  and  considered  that  this  was  snfficient  to  prore 
they  belonged  to  the  same  deposit.  He  thonght  that  the  area  between 
Belgium  and  England  might  hare  contained  a  large  anmber  of  terree- 
trial  beds,  which  eventually  lef  t  a  certain  number  of  their  contents  to 
be  mingled  togetber  in  tiie  lower  beds  of  the  later  marine  deposits. 

The  Bot.  J.  Gnnn  proàuoed,  from  the  Norwich  Crag  at  Waldingfield, 
a  portion  of  the  tooth  of  Blephas  meridionalis.  He  insiated  on  the 
complex  nature  of  the  forest-beds,  which  consisted  of  two  parte,  the 
lower,  estuarine,  containing  B.  meridionalis  and  deer,  and  the  npper, 
torrestrial,  with  remains  of  E,  antiqtms,  and,  more  rarely,  M*  pri- 
migenius. 

Prof.  Bamsay  pointed  ont  the  neoessity  of  there  being  a  great  inter- 
mixture of  remains  of  Tarious  characters  and  âges  in  such  deposits  aa 
the  Crag.  If,  for  instance,  the  Auvergne,  which  had  not  been  snb- 
merged  since  Eocene  times,  were  now  depressed  below  the  sea,  future 
geologiats  might  find  the  remaina  of  Eocene  animais  intermingled  with 
those  of  the  présent  day. 

Mr.  Bay  Lankester,  in  reply,  oontended  that  the  Miocène  forma  of 
Uipparion  Rhinocéros  Schleierinacheri,  the  trilophodont  Mastodon, 
and  other  Miooene  animais,  had  been  found  in  the  Norfolk  beds  ;  while 
Elephas  antiquus  had  not  been  found  in  those  of  Suffolk.  The  speci* 
mon  brought  by  Mr.  Gnnn  waa  deoidedly  not  from  the  Suffolk  Bone- 
bed,  but  from  overlying  beds. 

2.  **  Notes  on  an  Anoient  Boulder-day  of  Natal."  By  Dr.  Suther- 
land,  Surveyor-G^eral  of  the  Colony.  Communicated  by  Prof.  Bam- 
say, F.R.S.,  F.Q.S. — ^The  author  described  the  extensire  occurrence  in 
Natal  of  a  formation  which  he  considered  to  présent  the  essential  cha- 
racters of  Mr.  Bain's  "  daystone  porphyry."  It  consisted  of  a  greyish- 
blue  argillaoeons  matrix,  containing  fragments  of  Granité,  Gneiss, 
Greenstone,  Claydate,  Ac.,  often  of  large  size,  exhibited  ripple-markingB 
in  Bome  places,  and  in  othera  showed  a  rude  approach  to  wayy  strati- 
fioatioB.  It  rested  generally  upon  Old  Silurian  Sandstones,  the  upper 
Burfaoe  of  whioh  waa  often  deeply  grooved  and  striated.  The  author 
regarded  this  dei>osit  as  an  andent  Boulder-clay,  pcrhaps  of 
the  Permian  âge. 

Discussion. — Dr.  Mann  called  attention  to  some  spécimens  which  he 
had  biought  in  illustration  of  Dr.  Sutherland's  paper,  which  showed 
the  graduai  transition  from  a  state  closely  resembling  that  of  aa 
igneouB  rock  into  that  of  a  truly  stratifled  deposit. 

Mr.  T.  M*E.  Hughea,  while  admitting  the  probabilityof  a  récurrence 


of  Glaoial  periods,  diapnted  the  évidence  in  thia  partioalar  casa.  The 
ahape  of  the  atonea,  the  admixtnre  of  différent  rocka  and  et  aogdar 
and  snbangular  fragments,  might  be  aocounted  for  in  a  différent  maa- 
ner  than  by  glacial  action.  The  streaking  of  the  rocks  bdow  ndg^t 
be  due  io  pressure,  while  the  ripple-marks  and  laminatîon  were  eer- 
tainly  aot  glacial.  The  structure  alao  might  be  due  to  faultiag  of  the 
beds  rather  than  to  transport  by  ioe.  He  argued,  that  îf  any  of  the 
Permian  beds  of  the  North  of  Englaad  had  been  depoaited  by  the 
intervention  of  glaciers,  they  would  more  particularly  présent  the  oha- 
racteristic  features  when  deposited  in  troughs  or  vall^ys  ;  whereaa  this 
waa  not  the  caae.  Ho  therefore  thonght  that  the  whole  question 
required  farther  évidence. 

Prof.  Bamsay  combated  tho  views  of  Mr.  Hughes,  and  maintained 
that  there  was  no  necessity  for  supposing  that  ali  the  pre>Carboni- 
ferons  rocks  were  above  water  at  the  time  of  the  deposit  cî  tho  Per- 
mian beds  of  tho  north  of  England.  Still  he  had  never  maintained 
that  any  of  those  deposits  were  due  to  glacial  action,  but  otàj  more 
sonthem  beds.  He  pointed  ont  that  in  the  Natal  beds  under  diecna- 
sion  enormous  blocks  of  rock  occnrred,  whioh  were  60  or  80  miles  from 
their  original  home,  and  stiU  remained  angular  ;  and  there  waa  a  dif- 
ficulty  in  accounting  for  the  phenomena  on  any  other  hypothesis  than 
that  snggested.  He  still  maintained  the  probàbiHtyof  the  oocnrrence 
of  glaoial  épisodes,  not  only  in  the  Permian  but  in  other  a.^es,  aa  he  had 
doue  now  ftfteen  years  ago.  A  Boulder-day  might  be  recognized,  not 
only  by  tho  strias  on  the  stones,  which  were  not  always  présent,  bat 
by  the  gênerai  character  of  the  agglomération  of  the  beds. 

3.  "On  the  Distribution  of  Wastdale  Crag  Blocks,  or  < Sh^pfell 
Granité  Boulders,*  in  Westmoreland."  By  Prof.  Bobert  Harkneas, 
F.B.S.,  F.G.S. — The  aathor  described  the  position  of  Wastdale  Crag 
and  the  gênerai  distribution  of  the  blocka  of  granité  derived  from  it, 
and  disoussed  the  hypothèses  which  hâve  been  proposed  to  aooonnt  for 
this  distribution,  and  especially  to  explain  how  the  blocks  conld  hâve 
been  transported  to  the  eastem  side  of  the  elevated  ground  of  Stain- 
moor.  Tho  author  considered  that  neither  of  the  extant  hypothèses, 
accountiag  for  the  transport  of  thèse  blocks  by  the  agenoy  of  aglAcier 
or  of  icebergs,  was  tenable  ;  and  he  indicated  what  he  regarded  as  the 
chief  objections  to  each  of  them.  He  suggeated  that  their  transport 
had  been  effected  by  the  agency  of  coast-iœ,  the  land  being  depressed 
to  the  extent  of  about  1,500  feet,  which  would  leave  the  Wastdale  Crag 
Bufficiently  exposed  to  atmospherio  action  to  enable  it  to  f nmiah  the 
blocks  ;  the  icefloes,  serving  as  raf  ta,  would  suffice  to  convey  the  blocks 
to  other  parts  of  the  coast,  whilst  thêy  would  not  require  any  gceai 
depth  of  water  to  float  them. 

Discussion. — Mr.  Hughes  pointed  out  some  difficulties  in  act^pting 
the  theory  of  the  transport  of  thèse  blocka  by  means  of  coast-ioe,  but 
was  not  able  to  offer  any  better  solution  of  the  question  than  Uiat 
auggested  by  the  author. 

The  following  spécimens  were  exhibited  : — ^Fossîls  from  the  Suffolk 
Tertiaries  ;  exhibited  by  E.  Bay  Lankester,  Eaq.,  in  illustration  of  his 
paper.  Spedmens  illustrating  the  Clayatone  Porphyry  Séries  of  Natal, 
referred  to  in  Dr.  Sutherlaad'a  paper  ;  exhibited  by  Dr.  Mann.  Flint 
Implementa  from  Hampahire  ;  exhibited  by  John  Evana»  Eaq.,  F.fi.S., 
F.G.S.  Specimena  from  the  Stonesfield  Slate;  exhibited  by  F^rof. 
Tonnant,  F.G.S.  Spedmen  of  Zinc-blende,  ahowing  water<«avitie8  ; 
exhibited  by  H.  Bauermaa,  Eaq.,  F.G.S. 
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Mat  26th. — G.  B.  Waterhouso,  Esq.,  vice-président  in  the  diair. — 
A  letter  was  read  from  Mr.  W.  H.  Hudson,  C.M.Z.S.,  containing  re- 
marks  on  birds  observed  in  and  around  Buenos  Ayres,  bexog  the 
f ourth  communication  received  from  this  gentleman  on  the  same  subjeot. 

Mr.  B.  B.  Sharpe  exhibited  and  made  remarks  on  a  spedmen  of  a 
rare  Asiatic  bird  Podoces  panderi,  from  the  collection  of  Lord  lAlford. 

Professer  Owen  read  the  sixteenth  of  a  séries  of  Memoirs  on 
DtTiomts,  containing  an  account  of  the  trachea  and  of  aome  other  in- 
ternai organs  of  certain  speoies  of  this  genua,  together  with  a  de- 
scription of  the  brain  and  some  nerves  and  muades  of  the  hsad  of 
Aptéryx  oAistraUs. 

Dr.  J.  Mûrie  read  a  paper  on  the  anatomy  of  the  Prongbndc  (AntilO' 
capra  Americana)^  founded  on  the  examination  of  the  spadmen  of 
this  animal  which  had  died  in  the  Sodety's  Gardons  in  the  year  1867. 

A  communication  was  read  from  Dr.  A.  B.  Meyer,  oontainîng  re- 
marks on  the  poisoQous  glands  of  the  snakes  of  the  genuB  CaliophiSy 
being  supplementary  to  his  paper  on  the  same  subject  pnblîshed  in 
the  Monatsherichte  of  the  Academy  of  Berlin. 

A  communication  was  read  from  Surgeon  Francis  Day,  F.Z.S., 
containing  notes  on  some  fishes  from  the  Western  Coast  cl  India, 
amongst  which  were  several  spedes  described  as  new  to  sdence. 

Mr.  H.  Adama  communicated  the  descriptions  of  aome  new  species 
of  Land  and  Fresh-water  Shells  obtained  by  Mr.  E.  Bartlett,  in 
Eastem  Pem,  and  by  Mr.  B.  Swinhoe  in  China  and  fbrmoaa.  "Mr. 
Adams  alao  described  two  new  spedes  of  Land  Shells  from  AftieaL 
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Spxcial  Sbotional  Mebtino,  Junx  IST. — ^ProfesBor  Huxley,  prési- 
dent, in  thé  chair.  Colonel  Lane  Fox  read  oommanioations  f rom  Dr. 
Canlfleld  on  the  discoyerj  of  oopper  celte  near  Bruttivant,  Co.  Cork  ; 
and  on  a  enppoeed  Ogham  inscription  from  Ras-glass,  Co.  Cork. 

Mr.  C.  Spence  Bâte,  F.B.S.,  presented  an  elaborate  "  Report  on  the 
Prehietorio  Antiquities  of  Dartmoor,"  forming  one  of  the  séries  of 
reports  being  now  ooUected  by  the  Society,  with  a  view  to  obtaining 
aocurate  information  on  the  présent  condition  of  the  megatithio  monu- 
ments of  this  conntry.  After  notidng  the  physioal  features  of  the 
district,  the  author  desoribed  in  detaU  the  nnmeroue  stonc  oiroles, 
avenues,  menhirs,  cromlechs,  cayins,  and  other  prehîstoric  monuments 
of  Dartmoor.  He  suggested  the  idea  that  the  stonos  in  some  of  the 
aTcnues  may  hâve  been  erected  in  commémoration  of  the  death  of 
persons  of  distinction — one  being  added  for  eaoh  burial.  The  dépres- 
sions on  the  summit  of  some  of  the  cairns  were  regarded  rather  as  indi- 
cations of  unfinished  work  than  of  subséquent  disturbance  by  treasure- 
seekers.  Evidence  was  adduccd  of  the  wanton  destruction  of  the 
granite>blooks  in  some  of  the  cromlechs  ;  and,  both  in  tho  paper  and 
in  the  subséquent  discussion,  attention  was  forcibly  directed  to  the 
importance  of  extending  leglslativo  protection  to  thèse  prehistoric 
monuments. 

The  discussion  was  sustained  by  Mr.  W.  Morrison,  M.P.,  Mr.  Mog- 
gridge,  Mr.  Hyde  Clarke,  Mr.  Black,  Bev.  G.  Saint-Clair,  Dr.  Campbell, 
and  Mr.  Lewis* 


ANTHBOPOLOGICAL  SOCIETY  OF  LONDON. 

Mat  3l8T. — ^Dr.  B.  S.  Chamook,  V.P.,  in  the  chair.      George  Thorne 
Bicketts,  H.M.  Consul,  Manila,  was  elected  a  fellow. 

A  paper  by  Dr.  John  Shortt  was  read  on  **  the  Armenians  of 
Southern  India."  Early  in  the  sixteenth  century  a  fow  Armenians 
f ound  their  way  into  Southern  India,  with  the  countenance  and  support 
of  the  Hon.  £ast-India  Company  ;  and  under  a  contract  with  the 
Company,  equal  privilèges  with  Britisli  subjeots  were  conceded  to  tho 
Armenians.  The  company  further  extended  faveurs  to  them  when 
they  reached,  in  any  town,  the  number  of  forty,  by  the  provision  of  a 
place  of  worship  and  by  annual  grants  of  money .  For  a  long  time  after 
their  arrivai  in  India  they  avoided  mingling  with  other  people,  but 
latterly  that  rnle  has  been  broken  through,  and  alliances  in  marriage 
with  Enropeans  are  not  unfrequent.  The  Armen^'ans  hâve  diminished 
in  numbers  ;  and,  it  is  said,  are  daily  decreasing  in  influence.  The 
ohief  causes  of  their  approaching  extinction  in  India  appear  to  bo  the 
vice  of  intempérance,  the  taint  of  disease,  and  the  contact  with  the 
Enropeans,  moraespecially  the  English.  The  physical  and  moral  cha- 
racteristics  were  described  ;  in  the  former  it  was  stated  that  the 
Armenians  are  strongly  allied  to  the  Jewish  race,  from  which  they 
claim  descent. 

A  paper  by  Mr.  John  Stirling,  M.  A.,  was  read,  *  *  On  the  Baces  of 
MoroGOo."  The  inhabitants  of  that  part  of  Barbary  known  as  Morocco 
may  be  arranged  under  the  foUowing  heads — ^viz.,  Berbers,  Al-Byf, 
ALTabs,  Bohâra  troops,  and  other  negroes  or  half  breeds,  and  Jews. 
The  Word  Kabyles,  often  erroneously  used  to  designate  some  Korth 
African  race,  is  a  term  applied  by  the  Moors  to  distinguish  villagers  or 
conntry  people  engaged  in  agriculture.  The  Berbers  are  probably  of 
Phœnioian  blood,  mixed  with  an  old  race  indigenous  to  Morocco; 
at  any  rate,  the  remains  of  dolmens  and  other  monuments  would 
point  to  that  origin.  The  Al-Byf'  are  wild  descendants  of  the  Byf 
pirates,  the  inhabitants  of  the  northem  spurs  of  the  Atlas  range  which 
séparâtes  Morocco  from  Algeria.  The  Al-Eyf  are  comparativcly  a 
fair  people,  and  snch  of  them  as  follow  in-door  occupations  exhibib  a 
délicate  olive  complexion.  The  Bohâra  troop  form  a  remarkable  race  ; 
their  ancestors  were  a  rebellions  Negro  tribe  living  south  of  the  Atlas. 
They  bave  married  with  Moorish  women,  but  stiU  retain  to  a  great 
degree  the  Negro  aspect.  The  Negroes  of  Morocco  hâve  intermarried 
with  the  fair  Moors,  and  produced  a  mixed  race.  The  tme  Moors  are 
fair,  some  individuals  having  bine  oyes  and  light  or  red  hair. 

Sir  Daucan  Gibb,  Bart.,  M.D.,  in  a  paper  "  Ou  the  Paucity  of 
Aboriginal  Monuments  in  Canada,"  attributed  the  absence  in  Canada 
of  monuments  built  of  st^ne  to  the  pecnUar  character  of  the  climate, 
Tvhich  would  be  unfavourable  to  their  préservation.  He  anticipated 
the  discovery  some  day  of  traces  of  the  anoient  inhabitants  in  the  great 
caTerns  north  of  Flamborough,  and  in  the  island  of  Anticosti. 

At  the  next  meeting,  June  14,  Dr.  Beddoe,  président,  wUl  read  a 
paper  on  the  "  Kelts  of  Ireland.'*  Papers  will  also  be  oontributed  by 
Dr.  Henry  Hudson  on  the  "Irish  Celt,"  and  by  Mr.  G.  H.  Kinahan 
on  "  The  Bace  Eléments  of  the  Irish  People." 


BOYAL  INSTITUTION  OF  GBEAT  BBITAIN. 

Mondât,  Jtrifx  6. — G^eral  monthly  meeting.  Sir  Henry  Holland, 
Bort.,  M.D.,  D.C.L.,  F.B.8.,  président,  in  the  chair.  Miss  Conway 
GrifltiMj  Hngh  Martin  MaophersoB,  Esq.,  F.B.C.S.  ;    William  O. 


Priestley,  M.D.,  F.B.C.P.  ;  Henry  Sutherland,  Esq.,  M.B.,  were  elected 
members  of  the  Boyal  Institution.  The  spécial  thanks  of  the  memben 
were  retumed  for  the  foUowing  donations  to  the  "  Fund  for  the  Pro- 
motion of  Expérimental  Besearches  "  : — ^T.  William  Helps,  Eaq.  (5th 
donation),  JglO  ;  Erasmns  A.  Darwin,  Esq.  (2nd  donation),  .£25  ;  Sir 
Henry  Holland,  Bart.,  M.D.  (12th  annual  donation),  j640.  The  pré- 
sents received  since  the  last  meeting  were  laid  on  the  table,  and  the 
thanks  of  the  members  retumed  for  the  same. 


BRICJnrON  AND  SUSSKX  NATURAL  HISTOBY  SOCIETY. 

MiCEoy  «picAL  Section,  Mat  26th. — ^Tho  président,  Mr.  T.  H. 
Ilcnnah,  T.R.M.S.,  in  the  chair.  Présent  among  the  visitors,  Drs. 
Addison,  KobboU,  and  Mr.  Poake,  members  of  the  Brighton  Microsco- 
pieal  Club. 

As  this  was  the  first  meeting  of  the  section,  Mr.  Wonfor,  hon.  sec, 
briofly  stated  the  reasons  for  forming  the  sections,  and  the  objecte 
Bought  to  bo  donc  by  ii>i  mcmberâ  ;  and  auuouncod  the  receipt  of  18 
Blidos  from  the  président,  G  from  Dr.  Hallifax,  and  38  from  himself, 
for  the  Society 's  cabinet. 

Tho  président  thon  delivcrod  an  inaugural  address  on  "  Systematio 
KâccntÊxaminations,  with  Moderato  Powers"  : — ^Asa  suggestive  sub- 
ject  for  considération  at  tho  first  meeting  of  our  Section,  I  hâve  to  ask 
your  attention  to  a  few  notes  on  Microscopioal  Examination,  in  its 
application  to  our  objects  as  members  of  the  Natural  History  Society. 
The  limited  time  at  our  disposai  obliges  a  rather  spécial  view  ;  and  I 
propose  to  take  as  my  text,  "  Syatematic  Récent  Ëxaminations,  with 
Moderato  Powcrs;"  believing  that,  whether  we  regard  the  extension  of 
our  knowledgo  of  Natural  History,  the  snccess  of  this  Section,  or  our 
own  pleasare  in  microscopio  study,  it  is  alike  indispensable.  Moàt  of 
tho  discoverics  with  the  microscope  hâve  been  made  with  instruments 
of  moderato  power  and  cost,  and  hâve  resulted  from  patient,  diligent 
observation.  As  we  glance  through  tho  history  of  the  niicrosoope,  we 
oannot  avoid  noticing  how  little  has  dependod  upon  the  instrnmeuts, 
and  how  much  upon  tho  method  and  perscveranco  of  the  men  who 
hâve  accumulated  so  vast  an  amount  of  information  ;  and,  although 
the  wonderfol  perfection  of  modem  high  powers, — and,  indeed,  of  the 
microscope  generally, — has  undonbtedly  incroased  both  our  means  of 
research  and  tho  number  of  observers,  tho  conclusion  is  foroed  upon 
us  that — as  we  use  it — the  microscope  is  almost  a  new  sensé,  or  a  mère 
toy.  I  hope  the  growing  tondoncy  to  the  latter  resuit  may  find  no 
place  amongst  us.  Fride  in  the  possession  of  a  fine  instrument,  and  a 
conséquent  désire  to  oxhibit  its  powers,  often  leads  to  the  exclusive 
study  of  convontional  test  objects  ;  which,  while  it  givos  command  of 
the  microscope  in  a  spécial  way,  and  stimulâtes  opticians  to  improve- 
monts,  too  frequently  arrests  original  investigation.  The  ordinary 
work  of  the  naturalist  cou,  in  the  first  instance,  be  botter  puraued  with 
low  than  with  high  powers.  Extrême  nicoty  of  préparation  and  ela- 
borate illumination  are  not  required  with  them,  while  the  exceUenoe 
of  modem  halfs  and  fifths  is  so  great  that  appeals  to  higher 
powers  are  only  oocasionally  needed.  I  would  not  at  the  same 
time  underrate  the  importance  of  having  a  reservo  of  power,  as 
some  investigations  cannot  be  carried  on,  except  under  the  highest 
possible  amplification.  I  wish  simply  to  enter  a  protest  against 
the  loss  of  time  involved  in  the  employment  of  nnsnitable  means. 
Whether  we  use  high  or  low  powers,  we  should — in  original  investiga- 
tions— ^be  on  our  guard  against  the  unconsoious  tendency  of  tho  mind 
to  '*  mako  the  wish  father  to  the  thought  ;"  and,  although  we  cannot 
be  altogother  free  from  preconcoived  ideas,  their  influence  should  be 
limited  to  the  suggestion  of  inquiry,  It  is  neoessary  for  a  just  appré- 
ciation of  our  own  work  (and  that  of  others)  that  we  should  be  well 
acquainted  with  the  literature  of  the  microscope.  It  is,  however, 
already  so  much  scattered  that  it  is  difficult  to  ascertain  the  aotual 
amoant  of  knowlege  on  any  given  subject,  and  much  time  is  wasted  in 
investigations  which  should  be  but  past  steps  in  our  progress.  At  the 
same  time,  we  should  not  too  readily  accept  authority  ou  mattora 
difficult  of  proof ,  as  a  false  idea  of  the  state  of  microscopioal  knowledge 
is  frequently  given,  and  doubt  arises  as  to  our  powers  of  observation 
or  the  instruments  we  are  using.  I  may  instance  the  structure  of  some 
of  the  diatom  valves,  which,  although  demonstrated  nearly  fifteen  years 
ago,  was,  in  conséquence  of  the  erroneous  views  of  Griffiths,  Wallich, 
and  others,  held  stiU  to  be  au  open  question  until  only  last  year,  the 
Président  of  the  Royal  Microscopioal  Society  announoing  his  démonstra- 
tion of  their  structure  as  a  "  new  birthto  the  microscope."  In  making 
thèse  remarks,  I  wish  to  acknowledge  fully  the  obligations  we  are 
under  to  men  who  hâve  laboured  so  earnestly  to  our  advautage  ;  and 
in  calltng  attention  to  exceptional  error,  I  am  but  endeavouring  to  pro- 
voke  oareful,  original  investigation  amongstus  in  place  of  idiereliance 
on  any  authority.  In  the  fréquent  intercourse  of  men  engaged  in  a 
oommon  pnrsuit — such  as  it  is  tho  intention  of  this  Section  to  promote 
— ^lies  the  best  substituts  for  individual  expérience  ;  the  knowledge 
acquired  by  any  should  be  available  for  ail,  and  errors  of  solitary 
observation  are  soon  corrected  when  brought  to  the  test  of  criticism 
and  comparison.    Most  conducive  to  a  true  knowledge  of  objecta  ta 
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their  examination  in  a  récent  state,  and  an  aoqnaintanoe  with  the 
appearanœ  of  ordinary  things  will  be  fonnd  mnoh  more  yaloable  than 
than  the  settlement  of  a  diatom  or  podura  question.  In  the  food  we 
eat,  the  clothes  we  wear,  the  parasites  that  plagne  ne,  and  the  yery 
dast  aboat  us,  there  is  a  large  field  for  investigation  as  a  neoessary 
préparation  for  otber  studies*  which  has  also  an  interest  of  its  own,  in 
a  time  when  the  Président  of  the  Board  of  Trade  tells  us  that  adultéra- 
tion is  bat  a  form  of  trade  compétition.  The  poor  Welsh  impostor 
gaye  eyidence  of  her  fatal  déception  only  a  short  time  since,  in  the 
starch  which  the  microscope  discovered  in  her  stomach  ;  and  many 
other  instances  might  be  addaced  to  recommend  the  study  of  common 
things.  Our  principal  object,  however,  should  be  to  inquire  into  the 
natural  history  of  our  own  locality,  the  minute  fauna  of  which  haa 
beén  but  imperfectly  examined.  Our  shore  offers  every  induœment 
to  extend  researoh.  The  smaller  Crustaceans  are  scarcely  known 
amongst  us,  although  two  of  the  most  curions  and  interesting — the 
Oaprella  and  Ammothea — abound  on  the  weed  at  Kemp  Town,  and 
give  promise  of  allied  species  of  greater  rarities  as  a  reward  for  search. 
Acom  barnacles  and  shore  crabs  are  instances  of  strange  metamor- 
phosis,  as  are  also  the  polyps,  of  which  laomcdft  obliqua  and  Geniculata 
abound.  The  urn-shaped  egg-cases  of  Purpura  lapillis  and  the  ribband- 
like  strap  of  eggs  of  Boris  tuherculata  can  generally  be  found  to  iUns- 
trate  theextraordinary  embryonic  developmentof  the  mollusca;  there  is, 
in  faot,  scarcely  a  limitto  the  list  of  subjects  waitingfor  examination. 
For  full  appréciation  of  minute  structure,  comparison  with  permanent 
spécimens  is  both  necessary  and  interesting.  They  oannot,  howeyer, 
be  seen  under  snfficiently  varied  conditions  ;  and  we  may  as  well  take 
an  anciont  Egyptian  as  a  spécimen  man,  as  trust  exclusiyely  to  the 
mummies  in  baïsam  which  fill  our  cabinets  ;  we  muât,  instead, — ^as 
students  of  Nature, — follow  her  home,  aud  watch  her  ways  patiently, 
as  far  as  we  can.  Nothing  can  be  known  of  the  protozoa,  or  rota- 
toria,  unlcss  we  examine  them  in  life.  Cydosis  in  yegetable  cells 
mast  in  like  manner  be  seen  in  life  to  be  seen  at  ail.  The  généra- 
tion of  the  cryptogams  would  be  really  hidden  if  the  germination  of 
their  spores  had  not  been  a  snbject  of  unwearied  attention.  The 
structure  of  the  Foraminifera  was  not  démon  strated  by  Carpenter 
without  systematic  work.  The  discovery  of  the  altemation  of  généra- 
tions was  due  to  careful  study,  and  the  knowledge  of  the  fact  of  the 
Polyps  of  our  shores  haying  other  existences  as  free  swimming  Mednssa 
oonsiderably  modified  our  previous  ideas  respecting  them.  The  well- 
known  sections  of  insects,  by  Dr.  Hallifax,  show  the  yiscera  and  ner- 
yous  System  undisturbed,  and — better  still — the  advantag^e  to  others, 
as  well  as  ourselves,  of  well-directed  work.  As  a  conduding  illustra- 
tion, I  may  mention  that  the  stupendons  taie  of  past  life,  reaîd  by  the 
microscope  in  our  chalk  clifFs,  would  hâve  been  incomplète  without 
that  systematic  comparison  with  the  bottom  of  the  présent  océan, 
which  has  proved  the  persistence  through  âges,  not  only  of  the  laws  of 
Nature,  but  of  the  forms  of  life.  I  hâve  not  chosen  Pathologioal 
examples,  notwithstanding  tho  pre-eminent  importance  of  microscopic 
examination  in  Pathology,  as  its  study  is  scarcely  within  our  proyince. 
I  hope,  however,  that  I  hâve  snfficiently  supported  my  opening  state- 
ment  of  the  adyantage  of  systematic  work,  in  place  of  sach  desultory 
obseryations  as  are  comparatiyely  worthless.  Our  interest  must  in- 
creaae  with  well-directed  study  ;  and  numberless  facts  which  we  at  first 
pass  by,  unnoticed,  may  eventually  teach  lessons  of  lasUng  use.  The 
prism  had  shown  the  speotrum  to  thousands  before  Newton' s  intellect 
gave  its  interprétation  ;  and,  although  the  comparison  may  seem  far- 
fetched,  there  are  subjects  within  range  of  the  microscope  which,  by 
the  exercise  of  thought  and  reason,  may  still  further  demonstrate  the 
connection  of  the  infinitely  great  and  the  infinitely  little,  and  assist  us 
to  know  more  of  the  life  which  it  haa  already  taught  begins  in  a  germ 
— api>arently  the  same,  whether  it  results  in  the  highest  or  lowest 
of  organized  beings.  We  can  ail  make  some  adyance  to  such  know- 
ledge by  the  systematic  study  of  récent  things,  which  I  haye  endea- 
youred  to  recommend,  eyen  by  tedious  répétition  ;  and  I  trust  that  by 
our  work  we  may  justify  the  formation  of  this  Section  of  our  Society. 

The  meeting  then  resolyed  itself  into  a  oonyersazione,  at  which  a 
number  of  yery  interesting  microscopic  objects  were  exhibited  by  the 
foUowing  gentlemen  : — Mr.  J.  Donnant  exhibited  sections  of  fossil 
teeth  from  the  coal-measures.  Dr.  Hallifax  showed  some  of  his 
sections  of  insects,  in  which  the  internai  parts  were  displayed  vu  situ, 
one  of  the  most  striking  being  the  lady-bird.  Mr.  Aylen  showed  a 
number  of  entomological  préparations.  Mr.  Cooper  exhibited  deep  sea 
Boundings  from  différent  locaUties,  and  Foraminifene  from  Hastings, 
the  Mediterranean,  and  Australia.  Mr.  Sewell  exhibited  iigected  pré- 
parations of  Dr.Thudichnm's  rabbit,  an  animal  possessing  a  world-wide 
réputation,  from  being  fed  at  times  on  muscle  oontaining  TriehiTia 
spiraUs;  the  présence  of  entozoa  was  traced  in  ail  parts  of  the 
yoluntary  muscle,  but  nowhere  dse.  Dr.  Addison  exhibited  blood,  as 
aoted  upon  directly  by  yarious  agents,  such  as  diluted  sherry,  &c.  ; 
the  effect  produced  was  an  altération  in  the  appearance  of  the  blood 
disks,  and,  as  some  expressed  it,  the  formation  of  tails  ;  this  was  con- 
sidered  by  no  means  the  least  interesting  part  of  the  evening's  display. 
Dr.  Kebbell  exhibited  with  a  Nachet's  prism  the  rasping  teeth  situated 
on  the  disk  of  the  proboscis  of  the  blow-fly.   Mr.  Smith  showed  fruit 


of  Hepaticœ  and  Epioarmal  storaata  of  moas,  fwnaHa.  Tbeae  aie 
only  found  on  the  frait  of  mosses,  and  neyer  on  the  leaveo.  Mr. 
Hennah  showed  plant  circulation  in  the  hairs  of  the  Tradeseantia, 
spider-wort,  and  remarked  that  eyery  microscopist  shonld  poesen  a 
root  of  this  plant  in  his  garden,  pollen  showing  the  production  of  the 
pollen-tubes,  caprellœ  from  Blaok  Bock,  Kemp  Town,  Tubvlaria, 
illustrating  the  Polyps  and  MicrasterUiSy  with  endoohrome  perfect, 
and  mounted,  liying  in  1865,  in  the  water  in  whioh  they  were  gathered. 
Mr.  Peake  exhibited  the  pygidium  of  the  lace-wing  fly,  chrysopa  perloL, 
discovered  by  himself .  The  existence  of  this  pecoliar  stractnie  haa  long 
been  known  in  the  flea,  but  has  not  been  pointed  ont  in  any  other  inssot. 
Mr.  Wonfor  exhibited  a  slide  of  Diatoms,  mounted  by  Mûller,  of  Hol- 
stein  ;  on  which,  in  the  spaoe  of  a  quarter  of  an  inch,  408  aeparate 
silioeous  skeletons  of  plants  were  arranged  in  Bymmetrical  rown. 
This  slide,  which  was  a  marvel  of  skill  in  microscopic  mounting', 
arrangement,  and  perfection  of  spécimens,  was  kindly  l«nt  for  the 
oooasion  by  Mr.  T.  Curteis,  of  Holbom.  It  was  to  the  student  of 
this  department,  not  simply  a  wonderful  slide,  but  a  cabinet  of  objects  ; 
in  fact,  a  printed  catalogue  lay  by  the  side  of  the  microsoope  for 
référence  to  any  particular  valve  ;  live  caterpillars  of  the  emperor 
moth,  very  gorgeous  orystals  of  hematoxylynj  the  colouring  matter 
obtained  from  logwood,  artificial  alizarine  prepared  from  an  oil  of  ooal 
gas.  The  discovery  of  this  substance  is  regardcd  as  a  great  trinmph 
in  ohemistry,  as  it  resembles  the  red  dye  obtained  from  madder, 
polyzoa,  and  other  interesting  objects. 

In  addition  to  thèse  microscopic  objects,  Dr.  Hallifax  exhibited  a 
number  of  beautiful  miorophotographs  of  his  own  taking;  and  Mr. 
J.  Howell,  pebbles  picked  np  on  the  beach,  showing  enorinitee,  penta- 
orinites,  bryozoa,  cidaris  spines,  &c. 

Before  separating,  it  was  announced  that  the  subjeot  for  the  next 
meeting  of  the  Section  would  be  Infusoria  ;  that  on  Saturday,  Jane  4th, 
the  Field  Excursion  would  be,  by  invitation  of  Mr.  H.  Willett,  to  Fin- 
don  ;  and  that  the  Annual  Excursion  would  be,  on  Thursday,  June  30  th, 
to  Balcombe,  for  Staplefield  aud  Slaugham,  dining  at  Hayward's 
Heath. 


YOBKSHIBE  NATURALISTS*  CLUB. 

TmE  usual  monthly  meeting  of  this  club  was  held  on  Wedneed&y 
evoDing  last,  at  Mr.  Graham's,  Market-street,  in  this  oity  ;  Mr.  W. 
0.  Andersen  in  the  chair. 

Mr.  Graham  showed  the  following  : — ^A  remarkably  fine  spécimen  of 
the  Feregrine  Falcon  (FoUeo  peregrvn/us),  shot  about  the  end  of  Maroh, 
at  Lulworth,  Dorsetshire,  by  T.  F.  Langford,  Esq.,  and  sent  for  ptre- 
servation  by  Aid.  Swaine,  of  this  city  ;  a  pair  of  black  Tem  (Stema 
nigra),  shot  by  Col.  Kaye,  of  Heworth  ;  the  head  and  leg  of  a  Goldan 
Eagle  (Falco  chrysaëlos)^  sent  for  préservation  by  0.  bane  Fox,  £aq.  ; 
it  was  remarked  that  the  eagle  had  been  in  the  possession  of  the  f  anuly 
upwards  of  52  years  ;  also  a  very  fine  maie  Egyptian  Vulture  {VuUur 
percnopterus).  Mr.  Graham  then  read  a  letter  from  the  Bev.  J.  Cha- 
loner,  of  Newton  Kyme,  stating  that  he  had  observed  whatbe  tHonght 
to  be  a  fine  maie  spécimen  of  that  beautiful  and  rare  bird,  the  Golden 
Oriole  (Oriolus  galhula),  while  driving,  on  the  28th  April,  on  ihe  north 
road,  a  short  distance  ont  of  Doncaster. 

The  Bev.  J.  F.  Blake,  F.G.S.,  exhibited  some  fossils  from  Hobin 
Hood's  Bay,  induding  a  very  fine  spedmen  of  an  Eohinua  ;  a  ramark- 
ably  fine  and  tolerably  perfect  TurriUtes  Bergeri,  and  fine  speotmana 
of  T.  costatus,  from  the  lower  chalk  of  Ventnor,  Isle  of  'Wight  ;  also, 
spécimens  which  he  thought  to  be  internai  beaks  of  a  NaotîInB,  from 
the  upper  green-sand  of  Cambridge. 

Mr.  E.  Allen,  F.G.S.,  exhibited  several  fossils  and  flint  implements, 
principally  of  the  cutting  type,  from  the  neighbourhood  of  Keloea. 

Mr.  Hind  brought  for  exhibition  a  fine  séries  of  Tineina,  indadin^ 
the  beautiful  Lithocolletis  tristrigeUa,  bred  from  elm  leaves  from 
Nottingham. 

Mr.  Tempost  Andersen  exhibited  under  the  microscope  alaige  seriea 
of  beautiful  Foraminifera,  from  Silesia,  Ireland,  and  the  AUantiooose, 
in  which  the  members  were  very  much  interested. 


GLASGOW  NATUBAL  HISTORY  SOCIETT. 

The  ninth  and  ooncluding  meeting  of  the  session  was  held  on  Tqos» 
day  week,  in  the  Library  of  Anderaon'B  University,  Mr.  David  Bobert- 
son,  F.G.S.,  vice-président,  oocupying  the  chair. 

Mr.  James  Coutts  exhibited  a  large  and  oarefully  prepared  seriea  of 
Post-tertiary  shells  from  Kilchattan  Clayfield,  Bute,  and  read  some 
remarks  on  the  more  interesting  f  satures  of  the  district. 

Dr.  James  Stirton  exhibited  spécimens  of  Bpha^romphale  (verru- 
caria)  Henscheliana — a  lichen  new  to  Britain,  and  gathered  by  him- 
self on  Ben  Yoirlich  ;  and 

The  Chairman  exhibited  spécimens — ^male  and  female-— of  Paçur%is 
Prideauœiif  remarking  that  he  had  found  the  speoiee  in  pairs  for  Bome 
years  past  ;  first,  in  the  nets  of  the  fishermen  lifted  trom  deep  water, 
and  Bubsequently  in  the  dredge,  and  alo&g  the  ahorea  of  Cnnibne  at 
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low  Bpring  tides.  From  thèse  instanœs  of  apparent  attaohmonti  he 
was  inolined  to  think  that  this  hermit-crab  pairs  for  the  season,  and 
that  the  female,  whioh  is  bnt  half  the  size  of  the  maie,  may,  by  this 
arrangementi  share  the  protection  of  the  powerfol  pincera  of  the 
Btronger  sex. 

The  Bev.  James  E.  Somerrille  exhibited  a  spécimen  of  the  hooded 
crow  {Comms  comix)  and  its  eggs,  from  Egypt  ;  regarding  whioh  Mr. 
Gray  obserred  that,  when  contrasted  with  Soottish  spécimens,  both 
the  biid  and  its  eggs  appeared  to  be  mach  lighter  in  oolonr — a  différence 
which  might  be  owing  to  the  nature  of  its  food,  or  the  results  of 
dimatic  influences. 

The  follovring  papers  were  then  read  :-— 

1.  "  On  the  Natnral  History  of  the  Wood-Pigeon  (Columba  jpa^utn- 
hus),  with  remarks  on  the  extraordinary  increase  of  the  species  of  late 
years  thronghont  the  agrionltoral  districts  of  Scotland,"  by  the  Secre- 
tary.  The  anthor  of  this  paper,  in  the  course  of  his  remarks,  showed 
that  abont  eighty  years  ago  the  wood-pigeon  was  almost  unknown  in 
Easfc  Lothian — a  oounty  whioh  may  now  be  said  to  be  the  head-qnarters 
of  the  bird  in  Britain.  Within  the  limite  of  that  district  alone  upwards 
of  50,000  wood-pigeons  had  been  destroyed  in  the  course  of  three 
years — a  fact  whioh  almost  proves  that  Haddingtonshire  is  yearly 
invaded  by  Urge  migratory  flocks  from  other  countries.  Mr.  Gray, 
indeed,  had  actually  seen  prodigious  flights  of  thèse  bixds  arriving 
about  daybreak  on  the  coast  near  Dunbar  ;  and  other  obseryers  f avour- 
ably  situated  in  ooast  localities  south  of  the  Tweed  had  of  late  years 
published  similar  records.  The  wood-pigeon  is  knowu  to  migrate  south- 
wards  from  the  pine-forests  of  Norway,  Benmark,  Sweden,  and  some 
parts  of  BuBsia,  and  on  settling  in  a  purely  agricultural  district  like 
East  Lothian,  thèse  flocks  wo^d  not  retum  to  their  native  forests 
like  fleldfares,  redwings,  and  other  strictly  migratory  birds,  but  remain 
satisfied  with  their  new  quarters,  and  thus  flll  the  place  of  home-bred 
birds  which  had  been  destroyed. 

Mr.  Gray  also  read  a  communication  from  Lord  Binning,  one  of  the 
Sooiety's  corresponding  members,  giving  the  resuit  of  a  séries  of  obser- 
vations on  the  food  of  this  bird.    From  caref ul  investigations  by  the 
anthor  of  his  communication — and  thèse  had  extended  over  a  period  of 
some  years — ^it  was  condusively  proved  that  the  wood  pigeon  is  an  agri- 
oultoral  pest  of  no  ordinary  kind,  and  that  the  late  extraordinary  increase 
of  the  species  in  Haddingtonshire  has  resulted  in  heavy  losses  to  the 
f armers  of  that  oounty.    The  misohief  by  thèse  birds  is  indeed  almost 
inoredible,  especially  on  newly-sown  corn  flelds  and  flelds  of  young 
grass,  where  they  devour  bnshols  of  the  leaf  of  the  white  olover.    In 
illustration  of  the  bird's  extraordinary  voracity,  Lord  Binning  for- 
warded  the  contents  of  the  crops  of  four  wood  pigeons  opened  at  dif- 
férent times.    Thèse  were  exhibited  to  the  meeting  in  separate  boxes. 
The  first  contained  144  fleld  peaa  and  7  large  beans,  the  seoond  281 
beechnuts,  the  third  818  grains  of  barley,  and  tiie  fourth  874  grains  of 
oats  and  55  of  barley.    Such  damage  may  be  botter  estimated  from 
the  faot  that  the  biid  is  known  to  f eed  three  times  diûly,  eaoh  meal 
probably  involving  the  consumption  of  an  equal  quantity  of  g^rain  by 
a  single  bird.    Li  a  grain-producing  district,  therefore,  where  17,000 
pigeons  hâve  been  destroyed  in  less  than  ten  months  without  affecting 
any  apparent  decrease  in  their  numbers,  the  loss  to  agriculturists  must 
be  enormouB.    The  statistics  giveu  by  Lord  Binning  embraced  the  re- 
snlts  of  his  observations  over  a  period  of  nine  months,  beginning  with 
Augost  and  ending  with  May  ;  and  after  making  due  allowance  for  the 
bird's  habit  of  feeding  upon  the  seeds  and  roots  of  noxious  weeds  (up- 
wards of  700  pigeons  hâving  been  examined  by  his  lordship)  it  was 
found  that  any  slight  benefit  of  this  nature  was  more  than  counter- 
balanoed  by  the  excessive  consumption  of  grain.    Lord  Binning  also 
referred  to  the  habit  of  this  bird  in  attaddng  flelds  of  Swede  tumip, 
and  remarked  that,  althongh  it  had  been  accused  of  breaking  into  the 
bulb,  he  was  not  of  opinion  that  the  bill  of  the  wood  pigeon  oould 
accomplish  this.    He  had  been  informed  by  the  Earl  of  Home,  who 
had  watched  the  proœedings  of  the  birds,  that  in  severe  frosts  they 
seemed  to  feed  on  little  else  than  tumip  bulbs,  which  they  appeared  to 
hoUow  ont  Buccessfully  ;  but  in  thèse  cases  Lord  Binning  presumed 
that  rocks  and  partridges  as  well  as  hares  had  preceded  the  pigeons 
in  their  work  of  destruction.    There  could  be  no  doubt,  however,  as  to 
the  faot  of  the  pigeons  eating  the  leaves  or  shaws,  and  thus  checking 
the  growth  of  aie  tumip  in  its  earlier  stages. 

At  the  olose  of  the  paper  ProfesBor  Alexander  Dickson,  of  Glasgow 
University,  one  of  the  vice-présidents,  spoke  of  the  importance  of  such 
oontribations,  both  from  a  soientific  and  an  économie  point  of  view,  as 
they  enaXAaà  naturahsts  to  jndge  of  the  propriety  of  encouraging  or 
destroying  certain  animais,  juBt  as  they  were  found  to  be  bénéficiai  or 
the  reverse.  He  then  proposed  that  the  thanks  of  the  Society  be 
transmitted  to  Lord  Binning  for  his  very  interesting  commnnicaéon, 
whioh  was  cordially  agreed  to. 

2.  "  Diedging  Notes  from  the  Bay  of  Bothesay,"  by  Dr.  John 
Griere.  This  paper  was  illustrated  by  a  large  séries  of  carefnlly  pre- 
served  objecte,  and  embraoed  many  interesting  facts  in  connection 
with  Bome  of  the  species. 

8.  "  Oontributiotts  towaxda  a  Moes  and  Lichen  Flora  of  CombraB/' 
by  Walter  Galt,  Eaq, 


4.  "  Notes  of  a  Botanical  Trip  to  Ben  Lawers  with  Dr.  Stirton,  in 
1868,"  by  the  same  author.  In  this  paper  several  rare  plants  were 
enumerated,  induding  a  number  of  interesting  lichens. 

The  folio wing  donation  to  the  library  was  announced  : — "  Transac- 
tions of  the  Naturel  History  Society  of  Northnmberland  and  Dnr- 
ham,"  Vols.  I.,  II.,  aud  Part  I.  of  Vol.  III.  8vo.,  plates.  1865.  From 
the  Society. 

After  a  few  remarks  from  Professor  Dickson  on  the  progress  of  the 
Society  during  the  past  year,  the  session  was  declared  to  Im  olosed. 


FOREIGN  ACADEMIES. 


-«o«- 


FBENCH  ACADEMr. 

pAsis,  May  30th. — At  this  meeting  Mr.  Joule  was  eleoted  as  corre- 
spondent for  the  Section  of  Fhysics,  as  saocessor  to  M.  Magnus,  lately 
deceased,  at  Berlin. 

M.  Cahours  preaented  a  work  in  the  names  of  MM.  H.  Gai  and 
J.  Gay  Lussac,  on  some  homologous  compounds  of  tartaric  and  malic 
acids. 

Many  other  présentations  of  mémoire  were  also  made  by  members  in 
the  names  of  différent  authors. 

M.  Blanchard  brought  forward  a  memoir  by  M.  Mandl,  on  the 
register  of  the  human  voioe,  whioh  indicates  the  différent  forme  under 
which  the  epiglottic  orifice  présents  itself  during  the  omission  of  the 
head  voice  and  that  of  the  chest. 

M.  Blanchard  also  presented  a  paper  by  M.  Lacaze«Duthiers  on  the 
embryology  of  Ascidians. 

M.  Claude  Bernard  brought  forward  some  expérimente  of  M.  Bréant, 
on  the  absorption  of  oxide  of  carbon  by  the  blood  during  the  inspira- 
tion of  this  gas  ;  and  on  its  fixation,  which  causes  the  annihilation  of 
the  funotions  of  the  globules  of  blood,  and  can  occasion  immédiate 
death  sometimes  even  after  one  inspiration.  M.  C.  Bernard  also 
presented  some  expérimente  made  by  M.  Masius  on  the  spinal  cord, 
which  tend  to  show  that  after  a  lésion  of  structure  there  is  a  régénéra- 
tion of  the  organ.  The  paralysie  caused  by  the  lésion  disappears, 
and  that  on  this  renewal  of  the  funotions  the  voluntary  movement 
reappears  a  certain  time  before  sensibility. 

M.  Charles  Bobin  brought  forward  some  experimonts  on  muscular 
contraotility  under  the  bifluenoe  of  electric  currents.  Thèse  expéri- 
mente tend  to  show  that  action  is  produced  by  the  ourrent  when  it  is 
continuons,  and  absence  of  action  when  an  induction  current  is  made 
use  of . 

M.  Jamin  presented  a  note  by  M.  Trêve,  containing  some  remarks 
on  the  simultaneons  passage  of  two  Bumkhorffe'  currents  throagh  the 
same  tube. 

M.  Balard  presented  a  note  by  M.  SohoBrer-Kestner,  relative  to  the 
action  of  hydrochUne  acid  on  oseine. 

M.  Duméril  presented  some  anatomical  observations  ôf  M.  Georges 
Ponchet  on  the  Cyprinidœ  of  China;  and  some  observations  of 
M.  Moreau  on  the  Amphioxus. 

General  Morin  presented  a  paper  by  a  correspondent  of  the  Academy 
on  the  rupture  of  hoUow  projectiles  by  the  congélation  of  the  water 
contained  in  them.  M.  Morin,  after  having  remarked  that  this  fact 
is  already  known  by  artillery-men,  remarked  that  ho  did  not 
think  it  possible  to  make  use  of  thèse  expérimente  (as  the  author  of 
the  paper  thought)  in  order  to  caloulate  the  force  capable  of  pro- 
ducing  thiB  rupture.  In  this  ciroumstance  two  effects  are  produced,  one 
contrary  to  the  other  ;  dilation  of  the  water  by  congélation,  and  con- 
traction of  the  hollow  projectile  by  oooling. 

M.  ■  then  read  a  paper  on  the  mortality  of  infants. 

The  Academy  Ihen  resolved  itself  into  a  secret  committee. 


NOTES  AND   MEMORANDA. 


■•■ 


Bpeed  of  Blectrio  Signais. — ^Professer  Gould  has  found  that  the 
velocity  of  the  electric  waves  through  the  Atlantic  cables  is  from 
7,000  to  8,000  miles  per  second,  and  dépends  somewhat  upon  whether 
the  circuit  is  formed  by  the  two  cables  or  by  one  cable  and  the  earth. 
Telegraph  wires  upon  pôles  in  the  air  conduct  the  electric  waves  with 
a  velocity  a  little  more  than  double  this  ;  and  it  is  remarked,  as  a 
curions  fact,  that  the  rapidity  of  the  transmission  increases  with  the 
distance  between  the  wire  and  the  earth,  or  the  height  of  the  support. 
Wires  buried  in  the  earth  likewise  transmit  slowly,  like  submarine 
cables.  Wires  plaoed  upon  pôles,  bnt  slightly  elevated,  transmit  sig- 
nais with  a  velocity  of  12,000  miles  per  second,  while  thoae  at  a  con- 
sidarable  height  give  a  velocity  of  16,000  or  20,000  miles.— Journal 
des  TélegraplieB, 


SOIBNTIFIC    OPINION. 


Boyal  Dublin  fiooletï« — The  oloùug  lectnn  of  tha  seri«i  of  >ft«t- 
nooD  Boisutiâa  lcctiu«a  ùi  the  Eoyal  Dublin  Sooîet;  foi  tha  présent 
seBaion,  nos  deliTered  by  Mi.  Ticlibome,  CboniUt  to  ths  Apotbeaariee' 
UbJI.  Dablin,  on  Mn;  lltb.  Tfae  sabject  waa  "Atmoapheno  Doat." 
Thù,  e»ya  tbe  Britisk  Mcdicul  Journal,  the  leotuier  de&nod,  in  the 
woids  of  BacoQ,  to  be  "  the  little  motea  that  in  the  enn  do  arer  atir, 
thongh  there  be  no  wind."  Sflveral  interesting  eipeTimeatswereinade, 
by  whioh  tha  preaeiioe  of  diut  wm  demonatiated,  as  likewiae  its  organio 
natale.  Mt.  Tichborne  bIeo  reportod  the  rOBolta  of  varioua  analysea  of 
■treet-dnit,  «bioh  be  bod  inatituted  to  illnatrate  his  laotme.  Ho  fonnd, 
amongat  othsT  thinga,  that,  nhereas  aboat  SU  per  cent,  of  tho  doet  in 
OTaftoa-atreet--one  of  tbe  bnxiest  and  moat  ciowâed  thoroDghfoieB  in 
the  citj — waa  oompoeed  of  stable- aianiiie,  a  oab-ataiid  in  Naasan- 
HtTeet — otoie  to  the  oitensiTo  opening  ol  the  Collège  Pazk — yieldad 
a  dnat  irhioh  oontainad  no  lésa  than  45  per  cent,  of  organic  matter. 
Conaoqnantly,  cab-îtanda  were  eaBentially  aonrcea  of  atmosphario  oon- 
taminatiali,  and  as  anch  reqaitod  oarefnt  anperriaion.  Streot-dust 
Mi.  Tichborne  deacribed  aa  being  tbe  pabalum  of  atmDapbeno  dnat  in 
geneial.  In  conclnding  bis  lectnro,  tha  anthor  poiiited  ont,  on  the 
one  hand,  the  importance  of  inxtitQting  a  tborongbly  ecientiâc  iaquïr; 
iiito  the  effeota  of  tbia  atmosphcric  dnat  on  the  bygïeniû  conditions 
of  placea  and  coontrieB  ;  while,  on  the  otbei,  bo  alluded  to  tbe 
dangei  of  laiaing  a  "  dnat-mania,"  fcom   whioh    mncb   barm    might 

Becent    Works   on    the    Bmbryology   oF  Artloulates.  —  The 

Manthly  iticmscopical  Journal  givea  the  following  naefnl  anmmaTy  in 
its  April  number  : — "  ProfeasoT  Clapaiède  haa  pnbliahed  a  papei, 
'  On  the  Embiyology  of  Woima,'  eipeoiall?  Spirorbia,  in  Siebold  and 
Eolliker'a  '  Journal.'  Melnikow  writes  in  '  Wiegmann's  Arobiv,'  '  On 
the  sarly  etagea  of  Tania  rvcumurina,'  with  a  few  Bgurea.  Dr. 
Kchard  Greef  pabUahoa  in  tbe  aame  nnmbet  of  the  '  AtoMt,'  Bome 
inoat  inteisBtiiig  reaeaicboa  oq  oeitain  lemarkable  forma  of  Arthio- 
poda  and  woim-tjpea,  illnatrated  by  fonr  plates.  Dr,  Anton  Dohrn 
haa  Utely  pabliehed  the  fiiat  paft  of  bia  '  Bosearchoa  on  tbe  Strnotnie 
and  Davelopment  of  Artbropoda'  [Inaeeta  and  Crnataooa),  witb  nino 
eiecUent  plkt«B.  It  ia  eitractëd  from  Siebold  and  KiMliker'a  '  Journal.' 
He  bere  recoiâe  hîa  obBervationa  on  tbe  embryology  of  Cama  and 
alliad  gênera,  of  certain  aoa  epidora  (Pyonogonida!),  and  tbinJta  that 
«mbtyology  ahovB  that  thoae  cuiioua  animais,  clasaifled  by  many 
naturalists  with  the  Arachnida,  are  reaUy  Crnstaoea  ;  and  of  Daphnia, 
Franiza,  and  l'aronikura  Uosiana.  A  papor  of  the  groateat  intereat 
to  entomologiats  is  H.  Oanin'a  '  Co&tribntion  to  a  Knoirledge  of  De- 
TelopneDtal  Uiator;  in  Inaeeta' in  Siobold  and  Kdlliker's  'Joaraol.' 
It  is  foUy  illnatrated." 

Foisonoua  Tea. — The  trado  in  tbe  loneat  ohisa  of  adultarated  tea 
•till  oontinaes,  and  this  month  Di.  Mutai  reporta  that  there  hare 
Iwen  no  leei  Uuto  80  oheata  eiposed  for  sole,  of  irMoh  be  ptoonrad 
samplea.  Thïa  ao-oalled  tea  consiated  of  a  variety  of  lubbiah,  and  ia 
Mng  sold  for  2]d.  per  Ib.  It  yielded  an  asb  amoanting  to  22'8û  per 
cent.,  oonsisting  ohieB?  of  iron  filinga,  and  nnder  tbe  miorosoope  pre- 
■anted  the  strootares  of  many  foroign  vegetable  mattera.  But  the 
worst  sample  «biob  oame  undor  bia  notice  was  a  greea  tea  fiom  India, 
highly  faoed,  and  yialding  an  aah  containing  a  qnantity  of  ooppei. 
TÛa  ia  really  a  sad  tbing,  beoause  it  bas  previousty  been  a  not«woitb; 
faot,  that  Onr  Indian  plantera  refraïned  fiom  aucb  practices,  and  that 
tea  from  onr  ovrn  posauasions  could  be  deponded  on.  We  truat, 
however,  that  thia  prompt  disearery  and  eiposnre,  of  what  we  think 
is  the  Srat  oaae,  may  discourago  tbe  unprinoipled  peraona  nbo  are  thns 
diagraeing  tbe  eommercial  honoui  of  om  Indian  planters.  Tbe  ootoui 
aesmed  to  bave  been  produced  by  roaating  in  contaot  with  copper, 
piobably  in  copper  pana. — Fuod  Jùiii-nal. 

APl&gue  of  Beetles. — Avery  aerionaplagne  otamaJlbrown  beetlea 
haa  ooourred  in  Yorkahiro,  and  dnring  the  laat  foiï  daya  tbe  Svede 
tnmip  ccop  haa  been  deatrojed.  Thia  is  eapeoially  eo  in  tbe  Wotd 
district,  many  faima  having  iio  planta  remalning.  At  Malton,  on 
Satniday,  the  farmeia  obtainsd  nev  stocks  ot  seed,  and  re-aowing 
would  oommenoe  on  Honday.  The  beetlea,  in  myriade,  hure  nJso 
attaoked  tbe  tare  and  pea  oropa.  Tbe  long  drought  ia  auppoaed  to 
haTB  fat onred  this  deitraotire  riaitation  of  insoot  life. 


f  Huxley,  F.B.S.,  F.G.S.    4.  «Oo 

1,  from  uie  Uagnesiau  timealonB  of 
ck,  Em.,  F.L.S.,  andR. 


Hancock,  Eaq.,  F.LS.,  and  K.  Howae,  Eaq,     Alac  oommunioated  b\ 

Pnifeeior  Huilev. 
Boy  al  MicroBoopici 

Paraiitic  Funffii"   by  J ,  . .  ,.,  ._ ^      

Ilouso;  and  '^On  a  New  Fonu  of  Binocular  Microscope,     by  John 

W.  Stephanaon,  P.R.AS. 
Royal  Litsrary  Fund,  3  p. m. 
ArobieologicBl  ABaociation^  6  p.m. 
Itoyal  Somety  of  Literatnre,  4  16  p.m. 

TUUitSDAY,  Wh. 
aoological  Society,  8.30  p.m. 
MothsDiatieal  Society,  8  p.m. 

Royal  Inatitution,  3  p.m.     "  Electrîoity,"  by  Prof.  Tyndall. 
Brigbion  and  Suaseï  Natoral  Hiatory  Sodoty,  8  p.m.     "  On  Mn-Torea  of 
tbe  Winge  of  luaacta,"  by  Mr.  H.  Poake. 

FRIDAT.  llHb. 
Astronomlcal  Society,  S  p. m. 
Royal  Institution,  8  p.m.    "  On  tbe  Ammonia  Compounda  of  PlaUDom," 

by  Prof.  Odling. 
Quskett  Club,  S  p.m. 

SATURDAY,  llth. 
Itoyal  Uotacie  Sodety  8.45  p.m. 
Itoyal  loetitution,  3  p.m.     ''  On  Cornet*,"  by  Prof.  Graut. 

SUNDAY,  12th. 

On  Tbe  Writinga  ot  Tiuxot,"  by 


r,  8  p.  m. 
i\.,  LL.D. 


MONDAY,  13th. 

Royal  Qeograpbical  Sadety,  8.30  p.m. 
Society  of  Dritiab  Architecta,  S  p.m. 

TUE8DAY,  14th. 
Royal  Médical  and  CbiruT^oal  Society,  8.30  p.m. 
Photogiatibic  Society,  S  p.m. 
AnthropologicaJ  Society,  s  p.  m.    "Oothe  Kelts  of  Iroland,"  by  Dr.  John 

UeddoB,  Prea.,   AB.L.      "Ou  the  Irlsh  Ceit,"  by  Henry  Hudaon, 

Eaq.,  M.D.      "NoteBDa  tbe  Race-Blementa  of  tbe  Iriab  People,"  by 

Mr.  G.  H.  Kinahan. 
Bknniogbam  Natural  Uistory  and  Miarosccpical  âooiety,  7.30  p.m.     "  On 

tbe  i'reparatioD  and  MouuUog  of  Pâlîtes  of    Uollusea,"   by  C. 

piuuphi^y, 

WEDNESDAY,  June  16tb. 
Metcorological  Society,  7  p.m,    Aonual  Meeting,  EUection  of  ÛIBcen,  ta. 


SCIENTIFIC  DIARY, 


WEDNESDAY,  June  8lh. 
Oeolcgical  Soelaty,  8  p.m.  I,  "  On  tbe  Supsrficial  Deposîts  of  the  South 
of  Hampahtre  aad  the  Isls  of  Wight."^  By  Thoa.  Codrington,  Eag., 
F.Q.a  2.  "On  tbe  Relatiïa  Position  of  the  Foreat-bed  and  the 
ChillasEord  Clay  in  Norfolk  and  SvtfTolk,  and  on  tbe  Real  Position  of 
the  Forset-bed,"  By  tho  Rev.  John  Cunn,  M.A,  P.G.8.  3.  "On 
Tïaraplenu  Hiifinantti,  Gormar,  from  the  Moil-siate  of  Midderldge, 
Durham."      By  Albany  Hancock,  Eaq.,  F,L,S,,  and  lUcbard  Howae, 


Bàbombieb  Oscillations,— "J.  E  T,"— WoharereceiïedUiemauu- 
acript,  wbiob  ia  ot  considérable  interoBt,  Without  iUustrationa,  howeTer, 
ita  msaning  WD;ild  be  unintaltigible,  and  it  would  uot  be  «orth  onr  whilo 
to  hara  a  block  specially  eugrured  for  tbe  purpose. 

Flints  inChaLk.— "T.  B."— Yea.  Conault  Dr.  Wallich,  whohaa  giton 
mucb  attention  to  tho  suhject.  Wo  do  not  tbiak  tbe  hypothcsia  deiervea 
much  crcdeiice,    It  ia  too  difficult  to  admit  ail  the  requialte  conditiotis. 

Os  EozooN.— OurcorrespondeDt'sletterbaa  reacbed  ui.  We  wUl  sec 
in  due  course  wbat  can  be  doue.  We  oould  not,  without  fear  of  ofTenee, 
HUggest  tbat  tbe  poraon  named  wsa  going  oo  «  natum!  hiatory  eipatlltîon 
to  tbe  antipodea.     Waa  it  not  a  joke  I 

Boston  Sociktv  of  Natohal  Histobt.  —  "R.  B."— We  thank  yon 
foryoai  communication,  wbioh  has  just  reached  ua. 

RoTit  MICKOSCOPIOAL  SociUTT,  — "A.  S."  shonH  aA  tha  assistant 
secretory  to  eiplain  the  matter.     It  ja  no  faott  ot  onra. 

ElectBo-Motive  MaCHIRES.— "Ignoramua."— We  oannot  say  wbat 
tbecost  ia.  Seroral  such  bave  beau  doTiaixl,  and  are  deacribed  in  theko^» 
on  Eleotrîcity.  The late  Sir  A.  Saow  Harria  deacribedlnhissmallmaïknal 
an  apparatoa  of  tbe  kind  mentioned  for  ptopalling:  a  amall  beat  Tha 
dlffloi^ty  liea  ouly^o  Ibe  cost  and  net  the  piinolpla.  Tbe  a,BHrèftna  are 
dcing  more  in  thia  direction  tban  we  are. 

aujtPiT  LsoTUHB  Soomr.^Fha  nrtieo  bas  Imob  i«amd,  bot  «u 
aiready  in  hand.    Hâve  you  obaerTOd  ourrequest  in  a  Moeat  Bumbert 
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THE   BfiinSH  ASSOCIATION  SEWAGE 

COMMITTEB. 

|HEBE  seemfl  to  be  some  fatalitj  hanging  over  the 
question  of  the  best  means  of  ntîlizîng  eewage  ; 
for  whenever  the  problem  bas  presented  itself, 
Bomething,  either  in  the  shape  of  personal  differ- 
enoe  or  trade  chîcanery,  haa  cropped  np  iô  prevent 
the  proper  solntion  of  the  difficnltj.  We  are  reminded  that 
Bistory  repeats  itaelf^  hj  the  fact  that  in  the  reœntlj  ap- 
pointed  Committee  to  investigate  the  sewage  matter,  a  split 
bas  arisen,  whîoh  is  likely  to  prevent,  or  at  least  dîmÎDish  the 
yalae  of,  the  resnlt  ezpected  bj  the  public. 

A  Tery  prettj  little  Bqnabble,  traoeable  in  some  meafinre  to 
Personal  jealonsies,  bas  taken  place  among  some  of  the  leading 
members  of  the  Oommittee,  and  the  conséquences  are  still  in 
embryo.  The  history  of  the  affair  is  told  in  a  séries  of  doco- 
ments  whioh  Messrs.  Panl  and  Wanklyn  bave  oircnlated  among 
those  interested  in  the  sewage  question.  The  Committee  was 
appointed  to  consider  the  methods  most  appropriate  for  the 
ntilization  of  sewage;  and  in  the  course  of  its  pro- 
ceediugs  it  has  diyided  on  the  question  of  the  mode  of 
applying  the  ftonds  wbicb  tbe  subscribers  bave  already 
oontributed  in  aid  of  tbe  Committee's  labours.  Professer 
Wanklyn  and  Dr.  Panl,  wbo  bave  themseWes  oonducted 
nnmerons  ezx>erim6nt8  on  tbe  snbjeet,  consider  that  the  Com- 
mittee sbonld  awaid  tbem  compensation  for  tbe  time  and 
trouble  inToWed  in  snob  reeearobes.  To  this,  Dr.  "WilliamBon 
and  Profeesors  Marshall  and  Corfleld  object.  Tbe  issue  is, 
tberefore,  a  rery  simple  ono,  and  is  as  to  wbetber  members  of 
tbe  Committee  are  to  be  remunerated  for  any  researobes  under- 
taken  to  settle  the  question  wbicb  engages  the  considération  of 
the  Committee.  Messrs.  Wanklyn  and  Paul  say  Tes;  and 
Professor  Williamson  says  No. 

Now,  we  cannot  nnderstand  on  wbat  principle  Professor 
WiUiamson  défends  bis  yiew  on  the  matter.  It  seems  to  us 
that  if  certain  members  of  the  Committee  are  better 
qualified  than  others  for  the  task  of  spécial  investigation — 
and  surely  this  may  be  said  of  Messrs.  Wanklyn  and 
Paul — the  Committee  ought  to  be  delighted  to  secure  the 
services  of  thèse  gentlemen*  and  to  reward  them  for  the  time 
and  trouble  spent  in  prolonged  and  spécial  inquiries.  Professor 
Williamson's  objection,  that  only  paid  servants  of  the  Com- 
mittee can  undertake  such  duties,  is  a  mère  technical  objec- 
tion, and  is,  so  far  as  coneems  the  resuit  wbicb  the  public 
désire,  a  most  inéquitable  one.  It  amounts  to  a  mère  cavil. 
Professer  Williamson  does  not  care  to  commence  the  necessary 
researcb  himself,  and  so  be  tries  to  prevent  other  able  chemists 
from  doing  so,  on  the  mère  quibbling  ground  of  their  being 
members  of  tbe  Committee.  Wbat  was  the  Committee  ap- 
pointed for,  but  to  inquire  into  the  subject — in  great  part  a 
Chemical  one — and  to  report  to  the  public?  It  was  for  such  a 
report  that  the  money  was  advanced  by  tbe  subscribers  ;  and  we 
bdieve  we  are  correct  when  we  say  tbat  tbe  subscribers  always 
ezpected  that  the  sdentific  members  of  the  Committee  would 
conduct  part  of  the  inquiry  themselves,  and  not  be  content 
witb  sitting  down  in  the  Committee-room  for  a  certain  number 
of  bonrs  and  ezamining  évidence  wbicb  might  percbanoe  be 
forthooming. 

In  our  opinion,  then,  Dr.  Panl  and  Mr.  Wanklyn  are  right 
in  the  course  they  bave  adopted  in  appealing  from  "  Csasar  "  to 
tbe  subscribers,  and  we  oongratulale  tbem  on  the  view  taken 
by  the  masi  of  those  witk  whom  they  bave  communicated. 
We  trust  that  thèse  gentlemen  will  not  be  diseouraged  by  any 
meve  ft^tions  opposition;  but»  beariag  tbe  desires  of  tbe  sub* 
•criben  in  view,  that  they  will  try  and  give  us  the  facts  neces- 
M»y  for  a  pvaotîeal  answer  to  the  question  :  How  shall  we 
ntiliM  sewage  ?    We  bope  also  that  Professor  Williamson  will, 


in  the  interests  of  the  community,  fbrego  bis  rigbt  to  raise  a 
technical  difficnlty  ;  and,  nnder  the  influence  of  bis  own  sound 
common  sensé,  will  do  bis  ntmost  to  aid  in  furthering  the 
interests  of  the  public. 


THE  WEEK. 


-•♦♦• 


Since  opc&iog  tbit  dcparlment,  we  hmtê  recêmed  m  mueli  «atiitftae*  firon 
frîêndly  correipondentt  in  àmtrtnt  ptrta  of  the  worM,  that  we  ère  led  to 
belietre  thet  our  rradere  mmj,  with  very  little  troaUe  to  thonaelTee,  eid  oe 
in  making  "  Tbe  Week  "  m  moat  ocmprehen«iTe  reoord  of  eurrent  OTeata  ia 
the  aeientiflo  world.  We  tberefore  eppeal  to  ell  our  fHendt  to  lend  os,  aot 
nerely  their  "eera/*  bvt  tht ir  handt,  eod  to  acnd  ne  aajr  weeldy  "Jottinn  " 
of  iotereat  r«latiTe  to  mattera  oecnrring  ia  their  aeichbonrhood.  "The 
•mat'cat  eontribatioa*'  wiU  be  aeeeptcd,  and,  ■erioaatjr,  the  briefer  and  more 
terae  the  notea  ate  the  better.    Seeretariea  of  aoeietiea,  aetropolitea  ead 

Erovincial,  Ubrariaoi,  caratora,  Icotnrara,  aad  teachen,  may  ail  do  aomething 
I  their  tara.  _„__ 

jUBING  the  past  week  the  members  of  the  Geologists' 
Association,  accompanied  by  Professor  J.  Morris, 
roade  two  excursions,  one  to  Aylesbury,  the  other  to 
Heme  Bav.  The  geology  of  the  district  near 
Aylesbury  consists  chiefly  of  the  Upper  Oolitic  strata;  the 
lowest  formation  visible  is  the  Kîmmeridge  clay,  which  is  worked 
for  making  bricks  near  Hartwell,  and  oontains  m  any  fossils,  as 
Ammonites  b^Ies,  BèUmniUsB,  Cardium  Aeiarte,  &c.,  as  well  as 
remains  of  Pliosaurus  ;  overlying  the  clay  is  a  bed  witb  pebbles, 
marked  by  tbe  outburst  of  springs,  and  fbrming  tJie  commence- 
ment of  the  Portland  séries,  Ibllowed  by  beds  of  sand  and  stone, 
underlying  the  stronger  bands  of  Portland  limestone  (exten- 
sively  worked  at  Hartwell),  and  replète  with  the  usual  fossils, 
as  Am,  gigarUeus,  .Cardium  dissimÙe,  Ostrea  faieata,  Trigonia 
gihhoea,  etc.  Over  thèse  a  change  of  conditions  is  observed  by 
tbe  incoming  of  tbe  eetuarine  Pnrbeck  strata,  consisting  of 
shales,  days,  and  marly  limestones  (pendle),  with  MytUus, 
Cyrena,  many  Oyprides,  fisb,  and  remains  of  inseots  and  plants. 
Tbe  junction  of  the  overlying  beds  is  not  always  to  be  obMrved  ; 
but  there  is  évidence,  if  not  at  présent,  at  least  of  tbe  former 
existence  of  the  Wealden  beds  by  the  présence  of  tbe  plant 
EndogeiUtes  erosa,  Cyrenœ,  Unio,  and  Paludina.  Eridenco  of 
denndation  is  apparent  prior  to  the  déposition  of  the  Lower 
Green  Sand  strata,  wbicb  caps  the  hill  tops  at  Hartwell  and 
Stone,  and  contains  some  of  its  characteristic  fossils,  as  ExO' 
gyra  ginuala,  Peeten  ohîiquua,  Ostrea  macroptera,  J^c.  Between 
Stone  and  the  Chiltern  Hills  the  overlying  cretaceous  beds, 
Gault  and  Upper  Green  Sand  may  be  traced.  The  immédiate 
district  is  free  from  mucb  snperficial  deposit  :  there  is,  how- 
ever,  a  bed  of  gravel  and  clay  containing  shells  and  mam- 
malian  (éléphant)  remains  on  tbe  side  of  the  clay-pit  previously 
mentioned.  The  pbysical  features  of  the  country  around  are 
due  to  subséquent  denndation;  and  thus  the  outliers  of 
Portland  and  Purbeck  strata,  upon  which  stand  Aylesbury, 
Hartwell,  Stone,  Brill,  and  other  towns,  are  merely  portions  of 
thèse  beds,  once  continuons,  and  which,  as  is  well  known,  may 
be  traced  farther  in  a  south-westerly  direction,  although  in 
the  other  direction  they  are  not  much  fnrther  to  be  observed. 
The  Herne  Bay  excursion  inclnded  the  examinaUon  of  the 
Lower  Tertiary  strata,  so  well  exposed  from  that  place  to  the 
Beculvers,  and  consist,in  ascending  order,of  theTbanet  sands, 
with  its  characteristic  fossils,  foUowed  by  the  marine  équivalents 
in  that  area  of  the  more  estuarine  and  fluviatile  strata  of 
Woolwich  and  Lewisham,  near  London,  and  sueceeded  by  tbe 
basement  bed,  rieh  in  fossils,  of  the  London  clay,  wbicb  latter 
stratum  constitutes  the  broken  and  sloping  ground  of  the  coast 
near  to  Heme  Bay,  as  eontrasted  with  the  nearly  perpendicular 
form  of  the  cliiF  to  the  eastward,  due  to  the  différence  in 
minerai  character  of  the  beds  which  compose  them. 

Ths  Muséums  Syndicate  of  the  University  of  Cambridge 
bave  issued  their  annuel  report,  from  which  il  appears  that  the 
Bwainson  Collection  of  Birds,  which  has  long  been  in  the  pos- 
session of  the  University,  but  not  beretofore  accessible,  is  now 
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arranged  in  new  oabineU  in  in  ihe  Zoolog^cal  Masemn.  This 
ooUeotion,  2,750  in  nnmber,  is  mostlj  oomposed  of  typioal  spé- 
cimens labelled  in  Mr.  Swainson's  own  handwriting.  Besides 
thèse,  the  Strickland  Collection,  consisting  of  5,802  spécimens, 
referable  to  3,031  species,  recentl y  presented  by  Mr.  Strickland's 
widow,  is  also  completely  arranged  and  oatalogaed  by  Mrs. 
Strickland.  Another  collection  of  birds,  made  by  tbe  late 
Mr.  Selby,  of  Twizeli-honse,  Northumberland,  inclnding  several 
types  of  the  species  described  by  Mr.  Selby  and  Sir  W.  Jardine 
in  the  Illusirationa  of  Omithology,  and  many  of  those  disoo- 
▼ered  by  Sir  Andrew  Smith,  and  figured  by  him  in  the 
Zooîogy  of  South  Africa,  bas  been  added  to  the  mnsenm  by 
the  trustées  of  Mr.  Selby  ;  and  this,  and  the  general*colle<5tion, 
the  gifts  of  Gaptain  Blackwood,  the  Cambridge  Philosophical 
Society,  and  other  donors,  are  now  ail  arranged  in  the  same 
room.  Varions  other  acquisitions  are  mentioned,  of  which  the 
most  important  is  Dr.  Robert  Lee*s  anatomical  and  pathological 
collection.  An  index  to  the  fossil  remains  of  aves,  oruitho- 
sauria,  and  reptilia  of  the  second ary  strata,  in  the  Woodwardian 
Muséum,  and  a  Tolume  on  the  osteology  of  the  omithosanria 
of  the  Cambridge  TJpper  Greeusand,  with  figures  of  spécimens 
in  the  muséum,  hâve  been  prepared  by  Mr.  Seeley,  and  are  now 
published. 

Studbnts  of  statistics  may  be  interested  to  know  that  the 
General  Assembly  of  the  Free  Chnrch  of  Scotland  bas  pre- 
sented a  mémorisa  to  the  Home  Secretary,  asking  that  means 
may  be  taken  to  get  a  strictly  accnrate  acconnt  of  the  namber 
of  adhérents  to  each  of  the  religions  dénominations  in  the 
United  Kingdom  ;  an  accnrate  oensus  of  the  aotnal  state  of 
éducation  in  the  United  Kingdom,  the  nnmber  and  charaoter 
of  the  schools,  by  whom  they  bave  been  institnted,  nnder  what 
management  they  are  conducted,  and  the  nnmber  of  children 
attending  them  ;  information  in  regard  to  the  bouses  of  the 
people,  to  the  nnmber  of  hôtels,  publichonses,  and  beershops  in 
the  United  Kingdom  ;  and  as  to  the  aotnal  numbers  of  those 
speaking  respectively  the  Gaelic,  the  Irish,  and  the  Welsh 
langnages. 

The  diamond  known  as  the  "  Star  of  South  Africa,"  the 
consîgnment  of  which  from  the  Cape  of  Good  Hope  to  Messrs. 
Mosenthal  &  Co.  was  reported  in  the  Tiines  of  the  8th  of  July 
last,  h^ving  been  eut,  bas  proved  a  matchless  stone  of  most 
resplendent  quality,  of  about  186  grains  weight.  It  is  under- 
stood  to  bave  been  sold  on  behalf  of  the  consignées  by  the 
brokers,  Messrs.  Ochs,  Brothers,  of  London  and  Paris,  to 
Messrs.  Hnnt  à  Boskell,  of  New  Bond-street.. 

The  Bussian  GrOTemment  bas  reoently  presented  to  the 
cabinet  of  the  School  of  Mines,  of  Columbia  Collège,  U.S.,  a 
very  choice  collection  of  minerais.  Conspicuous  among  them 
are  nuggets  of  native  gold,  native  platinum,  iridosmine,  large 
emeralds  from  the  Urals,  single  and  in  olusters  in  the  gangue  ; 
topas,  chrome  gamet,  malachites,  ào,,  in  ail  456  rare  spéci- 
mens. 

At  a  récent  meeting  of  the  American  Geographical  and 
Statistical  Society,  in  New  York,  Mr.  Paul  B.  Du  Chailln,  the 
eminent  African  explorer,  was  presented,  throngh  Président 
Daly,  with  a  silver  medal,  awarded  by  the  Impérial  Geographical 
Society  of  Paris. 

The  JEngineer,  which  is  nsnally  well  informed  on  such  sub- 
jects,  states  that  one  of  Thoinson's  patent  steam  omnibuset  bas 
begun  to  run  r^gnlarly  between  Edinburgh  and  Portobello,  a 
distance  of  abont  three  miles.  The  omnibus  is  oonstrncted  to 
carry  sixty-five  passengers — twenty-one  inside  and  forty-four 
ontside.    The  trips  already  made  bave  been  very  snccessfnl. 

The  Lords  of  the  Admiralty  bave  decided  on  immediately 
building  three  iron  veesels  of  war,  at  Chatham  dockyard,  in 
addition  to  those  now  nnder  construction  and  fitting  at  that 
establishment.  The  largest  and  most  powerfnl  of  the  new 
▼essels  is  to  be  named  the  Baleigh,  and  will  be  of  between 


4,000  and  5,000  tons  burden,  mounting  an  armament  of  27 
beavy  guns,  placed  in  her  broadside  batteries.  The  other  new 
yessels  are  to  be  named  respectively  the  Scourge  and  the  Snake^ 
both  being  iron  gun  vessels,  of  a  comparatively  lîgbt  draugbt, 
to  enable  them  to  enter' harbours  and  carry  on  opérations  in 
rivers  and  along  the  ooast. 

At  a  meeting  held  at  Folkestone  on  Monday  night,  6tb  inst., 
on  the  snbject  of  the  Channel  passage,  it  was  stated  that  the 
directors  of  the  South  Eastern  Bailway  întended,  np  to  the 
beginning  of  May,  to  oppose  the  Towler  ferry  boat  scbeme,  in 
connection  with  the  Great  Northern  of  France,  but  that  Com- 
pany made  terme  with  the  advocates  of  the  scbeme  ;  and  tbe 
South  Eastern,  being  taken  by  surprise,  dropped  their  opposi- 
tion in  the  Gommons,  but  reaerved  their  right  to  oppose  in  tbe 
Lords,  where,  they  state,  they  hope  to  npset  the  scbeme  and 
bring  forward  a  plan  for  procuring  ail  the  advantages  it  offers 
at  a  greatly  lessened  expense.  They  propose  to  extend  the 
harbour  of  Folkestone  and  build  beats  similar  to  those  on  the 
Holybead  service,  and  so  to  make  the  passage  in  one  bour,  or 
the  journey  between  London  and  Paris  in  eight  honrs.  Beso- 
lutions  were  passed  pledging  the  town  council  to  support  the 
South  Eastern  directors,  and  a  deputation  was  appointed  to 
wait  on  tbe  maire  and  municipality  of  Boulogne  asking  tbeîr 
co-operation. 

Messrs.  Lai&d  B&othebs  write  to  the  Times  to  express  tbexr 
opinion  that  no  conclusion  as  to  the  merits  of  the  sbips  Monarck 
and  Oaptain  sbould  be  drawn  from  tbeir  performance  in  a  pas- 
sage of  ten  days  to  join  the  Channel  squadron,  wben  the  relative 
préviens  expérience  gained  in  each  ship  is  considered.  The 
Monarch  bas  been  in  commission  for  more  than  a  year,  bnt  the 
Gaptain  for  only  ten  days,  wben  she  lefb  to  join  the  fleet.  They 
add  : — ^The  reports  we  bave  received  from  those  on  board  the 
Gaptain  speak  in  the  higbest  terme  of  ber  bandiness,  ber  sea- 
going  qualities,  her  arrangements  as  a  fighting  ship,  and  also 
of  the  excellent  practice  made  from  her  tnrfet  guns  in  beavy 
weatber,  and  confirm  the  personal  observations  of  one  of  our 
firm,  wbo  made  the  passage  in  her  to  join  the  fleet  off  Cape 
Finisterre. 

The  Fall  Mail  Budget  say  s  : — It  is  now  defînitely  settled 
that  four  expéditions  are  going  ont  to  observe  the  approaching 
éclipse  of  the  sun,  which  will  be  visible  thronghout  a  great  part 
of  Southern  Europe;  and  that  Mr.  Gustave  Lambert,  who 
proposes  to  nnderbJce  an  expédition  to  the  North  Pôle,  déclares 
that  the  statement  of  bis  having  made  np  the  necessary  funds 
is  unfounded. 

^  We  learn  from  tbe  Science  Gossip  of  the  Âthefnœum  that  the 
Boyal  Academy  of  Sciences  of  Turin  bas  fonnd  in  its  secretary. 
Signer  Gaspare  Gorresio,  an  able  chronicler  of  its  proceedings  ; 
bis  récent  work,  Sunto  dei  Lavori  Scieniifiei  îetti  e  diseus&i 
nella  Glasse  di  Scienze  Morali,  Storicke  e  FUosoficke  deUa 
EedLe  Accademia  dd>  Torino,  contains  the  discussions  from 
1859  to  1865,  since  which  year  tbe  Academy  bas  published 
spécial  reports. 

The  Botanic  Garden  at  Botterdam,  directed  by  Dr.  Banwen- 
hoff,  and  in  which  M.  Witte  acted  as  bead  gardener,  is  to  be 
given  np.  The  Oardener^e  Ohronide  does  not  know  tbe  reasons 
for  this  step. 

Lord  Napieii's  Government  is  matnring  a  most  important 
scbeme  for  training  Native  médical  pra^^Uionere  for  viUage  and 
district  dispensaries  in  India.  It  is  proposed  to  eatabliah 
médical  schools — two  in  tbe  Telugn  districts,  two  in  the  TamO, 
and  one  among  the  Malayalum -speaking  races.  The  course  of 
study,  embracing  a  popnlar  System  of  medicine  and  snigery, 
wonld  extend  over  three  years,  and  the  stndents  wonld  take 
the  place  of  the  hàkims  and  charlatans  wbo  now  viotimiBe  the 
masses.  Under  this  scbeme,  some  eight  or  ten  qoalified  prac- 
titioners  would  be  sent  fortb  from  each  school,  nntîl  there  wma 
at  least  one  village  dootor  to  every  3^000  people.    It  wonld^  of 
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ooane,  be  the  work  of  yeara  io  proyide  8o  manj  praciitionera 
as  8,500  ;  bat  we  know  of  no  project  likely  to  oonfer  a  wiâer 
benefit  tapon  fatare  generationB.  The  Local  Fand  and  Town 
ImproTementa  BUIb  baye  interrnpted  the  considération  of  t^e 
Bcheme,  wbich  wiU  be  resnmed  as  soon  as  thèse  measures  become 
law. 

We  do  not  know  on  what  plan  the  examinations  of  the 
Boyal  Agricultnral  Society  are  conducted,  but  we  mnst  dis- 
tinctly  dissent  from  the  opinion  expressed  in  the  foUowing 
qnotation  from  a  contemporary  : — "  The  ntter  failnre  of  the 
examinations  held  by  the  Boyal  Agricaltnral  Society  is  a  note- 
worthy  fact.  This  year  only  two  candidates  presented  them- 
selves,  and  we  are,  therefore,  not  sarprised  that  the  report 
shonld  be  silent  on  the  snbject  of  éducation.  It  is  a  great 
tliing  to  leam  that  there  are  some  branches  of  knowledge 
i;wherein  proficiency  cannot  be  tested  by  examination  papers, 
BTen  when  framed  on  the  best  possible  principles.  Mr.  Dent 
expressed  the  feelings  of  most  landlords  and  agents  when  he 
said  that  conversation  with  a  proposed  tenant,  and  a  walk  with 
hîm  throngh  the  vacant  furm,  mnst  always  be  a  more  satisfac- 
tory  criterion  than  the  diploma  of  the  Boyal  or  any  other 
Agricaltnral  Society.  Knowledge  and  capital  are  the  two 
reqnisites  for  snccessfol  farming.  Examination  may,  perhaps, 
ascertain  the  existence  of  both,  bnt  will  not  help  one  to  know 
how  either  is  likely  to  be  employed.'*  If  the  examination  was 
a  practical  one,  it  woald  snrely  be  better  than  a  whole  week*s 
cxcnrsion  roand  the  farm.  Examinera  ofben  make  the  mistake 
of  testing  only  the  knowledge  of  the  theory,  and  omitting  con- 
sidération of  the  art.  It  is  in  this,  we  suppose,  the  defeot  lies. 
If  the  examinations  for  a  médical  degree  were  limited  to 
paper  and  vtvâ  voce  questions,  without  the  test  of  the  patient's 
bedside,  the  public  would  be  likely  (as  indeed  happens  in  the 
caise  of  some  degrees)  to  feel  the  conséquences. 

Th£  Paîl  Mail  Oazette  is  surprised  that  in  the  récent  debate 
npon  opium  cultiTation  no  référence  was  made  to  the  curions 
statements  of  M.  Garnier,  a  member  of  the  French  Cambodian 
expédition.  He  asserts  that  in  China  the  taste  for  opium  is  by 
no  means  confined  to  the  human  race.  Figs  and  horses  thrive 
npon  poppy  flowers,  and  when  deprived  of  their  favourite  food 
langoish  and  die.  At  a  town  in  Yunan  rats  used  to  resort  in 
lai^e  nnmbers  to  an  opium  manufactory,  in  order  to  inhale  the 
famés  from  the  coppera  ;  and  afler  the  town  had  been  sacked 
by  the  Panthays,  the  ruina  of  the  factory  were  visited  by  its 
old  habitaés,  who  were  content  to  die  on  the  soene  of  their 
former  happiness.  A  great  deal  of  nonsense  is  talked  about 
the  fearful  conséquences  of  opium-eating.  In  modération,  opium 
18  an  excellent  stimulant,  and  this  is  well  known  to  the  han« 
dreds  of  literary  and  profession  al  m  en  who  could  hardly  get 
throagh  their  labours  without  its  help.  The  stereotyped  ema- 
oiated  opium -ea ter  is  one  of  the  bogies  used  by  the  well-inten- 
tioned  ignorant,  and  bas,  save  in  exclusive  instances,  no  serions 
existence. 

On  Wednesday  last  the  great  show  of  the  seasou  at  the 
gardens  of  the  Boyal  Horticultural  Society  took  place.  The 
display  of  plants,  flowers,  and  fruit  was  excellent,  and  may  be 
regarded  as  in  eyery  respect  successful.  The  attendance  of 
Tisitors  was  rery  numerous.  An  important  feature  of  the  show 
was  the  exhibition  of  rhododendrons  by  Mr.  Waterer,  of  Knap- 
hill  Nursery,  under  the  marquée.  Seyeral  thousands  of  trees 
were  set  in  groups  npon  undulating  land,  and  the  masses  of 
bloom  of  Tarious  tints,  well  arranged  and  diyided  by  walks,  to 
the  spectator  on  an  elevated  spot,  were  Tery  effectiTe.  In  the 
gênerai  exhibition  the  orchids  were  a  remarkable  collection,  and 
the  fine  foliage  plants  were  numerous  and  of  great  merit.  The 
azaleas  were  not  qnite  so  good  as  usnal. 

Mb.  B.  Fnu),  CE.,  and  Mr.  C.  Cnbitt,  CE.,  the  engineers 
deputed  by  the  British  Association  to  examine  and  report  npon 
the  sanitary  condition  of  Cambridge,  so  far  as  it  is  inflaenced 
by  the  outfall  of  the  town  sewage  into  the  river,  hâve,  says  the 


Olohet  been  engaged  this  week  in  surveying  the  town.  The 
engineers  are  taking  a  careful  séries  of  gaugings  of  the  flow  of 
sewage  into  the  river  and  of  water  into  the  sewers. 

The  Albert  Medal  of  the  Society  of  Arts,  which  was  founded 
for  rewarding  "  distinguished  merit  in  promoting  Arts,  Manu- 
factures, and  Commerce,"  bas  this  year  been  awarded  by  the 
Council  to  M.  Ferdinand  de  Lesseps,  "  for  services  rendered  to 
Arts,  Manufactures,  and  Commerce,  by  the  realizaUon  of  the 
Suez  Canal." 

The  foUowing  IJniversity  notes  were  published  on  Saturday  : 
— ^Tho  chief  of  the  newly-elected  scientific  examinera  for  the 
London  University  examinations  hâve  declared  their  intention 
of  abandoning  spécial  private  tuition  while  they  hold  office  as 
examinera.  In  former  years  complaints  were  made,  whether 
justly  or  not,  that  professors  made  use  of  their  position  as 
examinera  to  attract  pupils  to  their  spécial  classes  for  the 

several  examinations. The  new  lectures  on  physiology  at 

Trinity  Collège,  Cambridge,  by  Professer  Foster,  will  be  open 
to  ail  members  of  the  University. The  Cambridge  examina- 
tion for  the  B.A.  degree  in  spécial  branches  of  Naturel  Science 
resulted  as  follows  : — Botany. — First  Class  :  Duke,  Corpus, 
Fletcher,  Clare,  ^q.  ;  Gwatkin,  Trin.;  Davies,  Qu.;  M.  J. 
Hall,  Clare  ;  Stevenson,  Sid.  Second  Class  :  Hanbury-Tracy, 
Trin.  ;  Johnson,  Sid.  ;  Muggeridge,  Trin.  ;  Powell,  Caius  ; 
Preston,  Caius  ;  Smith,  Pet.  ;  Smith,  Down.  ;  Stevens,  Trin.  ; 
West,  St.  John's.  Chemistry. — First  Class  :  Green,  Trin.  ; 
Yores,  Caius.  Second  Class  :  Beatson,  Clare  ;  Phillips,  Clare. 
Zoology. — First  Chss  :  Pershonse,  Emm.  Students  who  hâve 
satisfied  the  examiners  in  one  paper: — Botany. — Bebsch, 
Corpus.  Chemistry. — Banks,  Jes.  ;  Ë.  M.  Jones,  St.  John's. 
Geology. — Fynes-Clinton,  St.  John's.  Zoology. — Fitz-Herbert, 
St.  John's. 

The  Nineteenth  Annual  Conférence  between  the  Council  of 
the  Society  of  Arts  and  the  représentatives  of  the  Institutions 
in  Union  and  Local  Boards  will  be  held  on  Wednesday,  the 
22nd  June,  at  12  o'clock  noon.  The  chairman  of  the  Council 
will  préside.  On  this  occasion,  the  Conférence  will  be  held  in 
the  Lecture  Théâtre  of  the  South  Kensington  Muséum,  in 
order  to  afford  to  those  présent  an  opportunity  of  visiting  the 
Horticultural  Gardens,  the  Boyal  Albert  Hall  (now  in  course 
of  construction),  and  the  new  buildings  now  being  erected  for 
the  International  Exhibition  of  1871.  The  Council  will  lay 
before  the  Conférence  the  Beport  of  the  Prooeedings  of  the 
Union  for  the  past  year,  and  the  Besults  of  the  Examinations. 
Suggestions  in  référence  to  the  Programme  of  Examinations 
for  1871  will  also  be  received  by  the  Council. 

How  to  generate  steam  quickly,  and  at  the  saroe  time  inex- 
pensively,  bas  remained  one  of  the  problems  left  to  engineers 
to  solve.  Mr.  Galloway  bas  invented  an  apparatus  which, 
whilst  it  does  no  daim  to  supersede  ail  steam  boilers  at  présent 
in  use,  yet  daims  that  it  can  be  affixed  to  them  readily,  and, 
once  appHed,  save  50  per  cent,  in  the  cost  of  fuel,  and  pay  for 
itself  within  one  year.  -Thèse the  BuUderiMnkB  are  bold  asser- 
tions, and  well  worthy  of  the  considération  of  those  who  use 
steam  power.  The  invention,  as  we  understand  it,  consista  in 
the  application  of  atmospherio  air,  which  is  first  of  ail  pumped 
down  a  pipe  passing  throagh  the  fine,  the  air  being  heated  on 
its  passage;  the  pipe  is  continned  under  the  fumace,  and 
passing  throagh  retums  on  the  back  under  the  fire  bars  ;  and 
the  température  of  the  air  having  thus  become  raised  by  the 
waste  beat  is  driven  into  the  boiler,  and  hdps  to  generate 
steam  in  the  chamber,  the  action  of  the  piston-rod  assisting 
the  process. 

Accx)]U)iKO  to  the  Olohe,  much  interest  is  just  now  fdt  in 
the  question  as  to  the  probability  or  non-probability  of  an  ex- 
tension of  the  Shropshire  ooalfield  beyond  the  old  boundaries. 
Sdentific  facts  and  careful  observation  hitherto  tend  to  show 
that  it  Buffered  so  much  at  the  close  of  the  great  carboniferous 
period  by  destructive  waves  as  to  form,  if  not  an  island,  oer- 
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tainly  a  peoiQsula,  on  whioh  the  rsTages  of  taoh  waves  are  yet 
diatioctly  Tisible.  Great  interest  attachas  to  experiments  Mr. 
Corbet,  of  Adderley,  is  making  bj  boring  at  Ghild's  Ercal,  near 
Market  Drajton»  and  io  which  not  onlj  local  practical  geolo- 
gists,  bot  tbe  highest  soientific  authorities  of  the  day  oonnected 
with  the  GrOTernment  Sanrey,  hâve  given  their  sanction. 

In  delirering  his  address  to  the  stndents  of  St.  Mary's  Hos- 
pital  (to  whioh  we  referred  last  week),  Dr.  Lyon  Flayfiur  gave 
Bome  curions  historical  illustrations  of  the  origin  of  Hygiène 
in  England.  If  his  view  of  the  matter  is  correct,  the  study  of 
sanitaiy  science  arose  from  a  singniar  accident.  The  Court 
and  Parliament  were  at  Oxford,  which  had  been  recently 
drained,  and  the  citizens  had  removed  ail  accamiilation  of  filth 
and  garbage  from  the  streets,  lest  they  shoald  offend  the  nos- 
trils  of  their  distingaished  gnests.  The  plagae  was  raging  at 
the  time,  and  Oxford  was  the  only  place  which  enjoyed  an  im- 
mnnity  from  it.  Cause  and  effect  were  for  the  first  time  con- 
nected  in  the  public  mind,  which  was  thus  enlighteaed  for  the 
first  time  as  to  the  nature  of  what  we  now  call  pythogenic,  or 
filth-born  maladies.  Prier  to  that,  the  measures  recommended 
by  the  conncil  of  the  physicians  of  Paris  for  the  arrest  of  the 
plagne  were  : — That  if  a  shower  of  rain  fell  during  the  day  a 
spoouful  of  treacle  shonld  be  taken,  and  that  fat  people  should 
not  sit  in  the  snn.  Michelet  déclares  that  for  soTcral  centuries 
during  which  filth  reîgned  suprême,  not  a  man,  woman,  or 
child  in  Europe  took  a  bath  voluntarily  and  ont  of  a  désire 
for  cleanliness.  Outof  this  chronic  and  widespread  filth  arose 
the  black  death,  the  plague,  the  sweating  sickness,  and  other 
pestilences,  the  conséquences  of  bad  hygienic  conditions. 

Messas.  BucKi.A.ND  AKD  YouKG,  who  wcro  receutly  appointed 
to  inquire  into  the  condition  of  the  Scotch  salmon  fisheries, 
hâve  concluded  their  first  tour  of  inspection.  During  the  last 
month  the  commissioners  hâve  been  aotively  engaged  inspecting 
the  rivers  and  iuquiring  into  the  varions  causes  which  militate 
againet  the  increase  of  salmon  in  Scotch  waters.  The  foUowing 
riversi  says  the  Pall  Mail  Gazette,  hâve  been  inspected  : — 
The  Forth,  Tay,  North  Esk,  South  Esk,  Dee,  Don,  Ython, 
Daveron,  Spey,  Findhorn,  and  Naim.  On  many  of  thèse  rivers 
there  are  pollutions  as  deadly  and  obstructions  as  impassable 
as  those  on  some  of  onr  worst  polluted  and  most  formidably 
obstructed  English  streams.  Dams,  Dykes,  poachers,  fixed 
engines,  and  other  enemies  to  the  increase  of  fish  exist  in  more 
or  less  degree  along  the  rivera  and  coasts  of  Sootland.  AU  the 
districts  which  the  commissioners  hâve  so  far  visited  hâve  the 
advantage  of  having  district  boards — an  advantage  which  is, 
however,possessed  by  a  very  small  proportion  of  the  salmon  rivers 
in  Scotland.  Itis  satisfactory  to  learn  Ûiat  the  appoint  ment  of  the 
commission  has  met  with  gênerai  approval  throughont  the  coun  try. 
The  meetings  held  by  the  commissioners  hâve  been  well  attended  ; 
information  has  been  readily  given  ;  indeed,  the  whole  tone  of 
proprietors,  lessees,  and  others  interésted  in  the  salmon  fisheries 
appears  to  be  thoroughly  indicative  of  a  désire  to  facilitate  the 
labours  of  the  commissioners  by  every  possible  means.  A  very 
gênerai  opinion  appears  to  exist  in  Sootland  that  the  fisheries 
of  that  coun  try  shonld  be  placed  under  the  super  \  isîon  of  in- 
spectors,  snob  as  we  bave  in  England  and  Ireland.  In  both 
those  oountries  the  System  of  inspection  has  worked  admirably, 
and  there  is  no  reason  why  the  fisheries  of  Scotland,  which  are 
of  considerably  more  value  than  those  either  of  England  or 
Ireland,  shonld  not  hâve  the  advantage  of  a  qualified  inspecter 
to  look  after  their  interests. 

An  interestîng  discovery  of  a  kitchen  middenhas  taken  place 
at  Cork,  near  a  seaside  place  named  Ballycotton.  A  rccent 
storm,  which  washed  away  the  peat  from  the  shore,  disclosed 
the  ancient  shell-mounds,  which  havo  since  been  examinod  by 
Professor  Harkness,  Dr.  Caulfield,  and  the  Bev.  J.  Hodges. 
The  physioal  conformation  of  the  district  may  be  briefly 
described.  Behind  the  north  shore,  on  whioh  the  remains 
were  fonnd,  a  bog  extends  for  a  considérable  distance,  which 
is  drained  by  a  stream  whioh  flows  into  the  sea  at  Ballycotton. 


This  bog  has  been  extensively  eut  away  for  fuel,  and  is  now 
oovered  to  a  great  extent  by  amndo  ^rapnikê,  or  bog-reed. 
No  trees  are  now  growing  on  its  margin,  which  formerly  msst 
hâve  been  fringed  with  the  oak,  l»roh,  aider,  and  hasel  From 
observation  of  the  nature  and  conditions  of  this  place,  it  ii 
évident  that  a  subsidence  of  at  least  twelve  feet  has  taken 
place  since  first  this  coast  was  oocupied  by  man.  In  the  in- 
stance of  Ballycotton,  nothing  was  fonnd  but  the  broken  sheiis  ; 
the  strata  of  shells  ran  for  a  very  considérable  distance  round 
the  shore  abont  six  inches  in  depth,  and  about  two  feet  bdow 
cultivatcd  ground  a  little  above  high-water  leveL  The  shelU 
were  principally  6f  tho  species  Purpura  lapiUu$,  interoiixed  if ith 
a  few  limpets.  Scaroely  four  years  bave  elapsed  since  land 
was  cultivated  on  the  north  shore,  now  oovered  by  tho  tide. 
The  peat  was  hère  6  ft.  thick  at  least  ;  but  the  sea  has  eroded 
the  soil,  covers  the  place  where  houses  stood  in  the  memory  of 
man,  and  only  left  behind  three  clumpa  of  peat  of  about  3  ft.  in 
thickness.  Thèse  formed  the  snl^'ect  of  examination.  It  may 
be  observed  that  this  peat  oontains  no  traces  of  reeds  or  other 
marshy  plants,  and  mnst  consequently  hâve  been  of  very  slow 
growth.  It  is  entirely  oomposed  of  the  leaves  of  the  oak, 
birch,  hazel,  and  aider.  Below  this  peat»  and  lying  on  the 
boulder  day,  were  fonnd  the  bonesof  the  hoe  Zon^yWms,  a  small 
variety  of  horned  cattle,  the  wild  boar,  the  goat,  and  the  bones 
of  a  very  large  bird.  AU  the  leg  bones  were  split  longitudinally, 
for  the  purpose  of  obtaining  the  marrow,  as  is  usoal  with 
savage  tribes.  Heaps  of  thèse  remains  bave  been  washed  away 
by  the  sea,  and  many  may  even  still  be  pîcked  out  from  tho 
shifling  sand  which  covers  this  part  of  the  strand,  Some  of 
the  stones  fouud  beneath  had  the  appearancc  of  tbe  action  of 
fire,  but  this  could  not  be  determined  with  any  degree  of  cer- 
tainty.  A  large  quantîty  of  the  bones,  àc,  has  been  remoTed 
to  Cork  for  further  examination. 

AcccBDiNG  to  a  paper  presented  to  the  Pathological  Society 
by  Dr.  Dickson,  paralytic  lunatics  bave  always  soft  and  brittle 
bones.  This  fact  will  be  caviare  for  the  keepers,  who  will,  in 
future,  know  how  to  explain  any  haif-a-dozen  broken  ribs  or  so. 
We  really  think  that  Dr.  Dickson  shonld  hâve  waited  for 
further  researches  into  the  subject  before  publishing  so  start- 
ling,  and,  for  unhappy  Innatics,  so  dangeroas  a  généralisation. 

The  gênerai  resnlt  of  the  investigaliona  of  Dr.  Ersaklsad 
and  the  Ghivemment  Water  Commission  amounts,  says  tho 
Britieh  Médical  JowimI,  when  analysed,  to  a  déniai  of  tha 
current  notion  that  sewer-water,  mixed  with  the  strsam  of  a 
river,  is  pnrified  by  the  combnstive  action  of  the  oiygen  dii* 
solved  in  the  water.  He  maintains,  on  the  oontraiy,  that  there 
is  no  river  in  England  long  enough  to  effeot  this  combasUon 
completely  and  satisfactonly.  It  is  trne  that,  after  a  short 
distance,  the  river-water  beoomes  limpid,  and  less  loaded  with 
organic  matter  ;  but  that  is  beoause  the  greater  part  of  the 
organio  matter  in  suspension  has  fallen  to  the  bottom,  and  ii 
deposited  with  the  mud.  The  sourœ  of  infection  bas  merely 
changed  its  time  and  place.  The  spores  which  are  capable  of 
transmitting  disease  resist  both  modes  of  séparation.  Topnrify 
sower-water,  the  Commission  sees  no  other  practicable  means 
than  filtration  through  the  earth,  which  it  serves  to  manare 
and  enrich.  This  filtration  completely  purifies  it,  and  withont 
danger  of  infections  émanations  arising  from  the  land,  as  might 
be  feared. 

On  Tuesday  last  Dr.  Richardson  delivered  the  conolading 
lecture  of  his  course  on  Expérimental  Medidne  for  the  sessiOB 
1869-70.  It  was  remarkable  for  a  very  curions  experiment, 
which  appears  to  show  that  there  is  à  direct  and  àlmost  immé- 
diate passage  of  substances  in  the  gaseous  form  throngh  ail  the 
tiasues  of  the  body,  and  eepecially  throngh  the  ooats  of  ▼«"«, 
and  which  is  thus  described  ,by  the  Lancet: — Dr.  Bichardson 
introduced  a  fine  tube  through  the  nostril  of  a  rabbit  into  Uib 
cranial  cavity.  Air,  or  carbonic-acid  gas,  pumped  through  thu 
tube,  instantly  made  its  appearance  in  the  right  cavities  of  the 
heart.    The  carbonic  acîd  darkened  the  blôod  and  stopped  the 
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■yttolio  action.  Atmospherio  air  rendered  the  blood  of  ihe 
right  side  aiterial,  and  reatored  tlie  Bjstole.  Ai  some  fntnre 
time  Dr.  BiohardBon  promises  to  annoonee  the  resnlts  to  whioh 
he  maj  be  led  hj  following  ont  this  Une  of  inqnirj.  His  next 
ooone  of  lectores  will  commence  in  October. 

Messbs.  Wthan  à  Sons,  of  Great  Queen-street,  are  abont 
to  pablish  "  A  System  of  Botanical  Analjsis,  applied  to  the 
DiagDosis  of  British  Nataral  Orders/'  for  the  use  of  beginners, 
by  Dr.  W.  Hansel  Griffitbs. 

Thb  Cronncil  of  the  Odontological  Society  annonnccs  that, 
tbrongh  the  liberality  of  one  of  ils  late  présidents,  Mr.  Ibbetson, 
it  is  ompowered  to  offer  for  compétition  a  gold  medal,  vaine 
twenty  gnineas,  {ot  the  best  original  essay  on  '*  The  Histological 
Stroctnre  of  the  Haman  Teetib."  The  scientific  of  ail  coon- 
tries  are  invited  to  eoropete  for  this  medal;  but  ihe  essay 
ronst  be  written  in  the  English  langnsge,  nnder  a  motto,  and 
sont — with  sealed  enrelope,  snperscribed  with  the  rame  motto, 
containing  the  anthor's  name  and  address — to  the  Président  of 
the  Society,  32,  Soho-square,  London,  by  the  31  st  of  December, 
1871,  after  which  dsy  no  essay  can  be  received.  The  Gonnoil 
does  not  pledge  itself  to  award  the  medal,  except  for  an  essay 
of  a  certain  standard  of  excellence  ;  and  will  daim  for  the 
Society  the  right  of  pnblishing  the  snccessfal  essay  in  its 
Trangacticnê,  May  we  snggest  that  the  essays  and  snper- 
scribed envelopes  shonld  not  be  in  the  handwritiog  of  the 
anthors  P 

The  North-Eastorn  Hailway  Company  are  now  forming  a 
now  Itnc  between  Gilling  and  Helmsley,  which  passes  through 
iho  Caulkless  spur  of  the  Hamblctons  in  a  deep  catting,  near 
StoDcgravc.  Hère,  at  a  depth  of  nearly  30  ft,  a  large  chambcr 
in  the  oolite  rock  has  been  discorered.  A  man  named  Pinkney 
has  been  down  into  the  carern,  which  he  foand  to  contain 
water-worn  pebbles  and  stalagmite.  He  says  the  chamber  is 
as  large  as  an  ordinary  room,  and  has  three  openings  from  it, 
into  one  of  which  he  ventared  as  far  as  he  oould  see,  bnt 
heariug  water  and  finding  a  sndden  descent  he  retnrned.  At 
présent  the  entrance  is  covered,  bat  a  foU  exploration  will 
eventnally  be  made.  The  cave  is  on  the  samo  horizon  as  tlie 
famons  Kirkdale  Cave. 

Wi  nnderstand  that  Dr.  Taylor  has  resigned  the  lectareship 
on  Médical  Jurisprudence  and  Chemistry  at  Goy's  Hospital. 

Tus  lectureship  on  General  Pathology  and  Pathological 
Anatomy  at  the  Médical  School,  Surgeons'  Hall,  Edinbnrgh, 
has  become  vacant  by  the  résignation  of  Dr.  Grainger 
Stewart. 


ORIGINAL  COMMUNICATIONS. 


[Under    this   head   we   propose  to    pnbliah  Papers  oommunioatod 
Bpeoially  to  the  pages  of  this  Journal.] 


MIOROSCOPIO  ORGANISMS  IN  MILK. 

BT  C*  STANUULND  WAKE,  r.AJkIi. 

In  Two  Pabts. — Pakt  I. 

the  Ist  May,  1869,  I  commnnioated  to  SciBNTinc 
OfdîiomI  the  resnlt  of  certain  expérimenta  I  had 
made  with  milk  ;  and  this  resuit,  with  certain  other 
facts  connected  with  organic  infusions,  were  oommu- 
nicated  to  the  British  Association,  at  thcir  meeting  held  at 
Exeter,  in  August  last.'  Abont  the  latter  date,  the  Journal 
des  Connaiswmeeê  MédiccUee  oontaioed  an  acconnt  of  the  re- 
searohes  on  the  organic  changes  which  take  place  in  milk  made 
by  M.  Y.  Essling.     Thèse  changes,  as  there  described,  agreed 
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well  with  my  own  expérience  ;  bnt  on  the  30th  November  last, 
Mr.  D.  B.  Dancer,  F.BA..S.,  read  before  the  Literary  and  Phi- 
losophical  Society  of  Manchester,  a  paper,  the  object  of  which 
apparently  was,  to  controvert  the  conclusions  arrived  at  by  M. 
Essling,'  and  incidentally,  therefore,  those  stated  by  myself. 
Under  thèse  oircnmstances,  I  thonght  it  désirable  to  repeat  my 
expérimente,  for  the  purpose  of  ascertaining  on  which  side  the 
tmth  lay.  Before  giving  the  resnlt  of  my  fnrther  researches, 
it  will  be  well  to  state  the  conditions  nnder  which  they  were 
made,  thèse  having  been  pnrposely  varied.  It  is  well  known 
that  certain  coloured  rays  of  light  are  particularly  favonrable 
to  the  development,  in  organic  infusion,  of  infusorial  life,  while 
other  raye  are  the  most  favonrable  for  the  production  of  micro- 
scopic  forms  of  vegetable  life.  Thos,  M.  Ponohet  says,  that 
white  light  is  the  best  fitted  for  obtaining  the  former  resuit, 
after  which  comes  the  red  ray,  then  the  violett  the  hlue,  and 
finally  the  green  ray.  On  the  contraiy,  for  the  development 
of  vegetable  **  proto-organisms,"  the  green  ray  is  the  best  fitted  ; 
next  to  this  the  hlue  and  violet  rays;  and,  lasUy,  the  whiie 
Itght  ;  the  red  ray  hindering  the  development  of  thèse  organ- 
isms.^  To  ascertain  the  influence  of  certain  rays  on  milk,  one 
portion  was  placed  in  a  yellow  botUe,  another  in  a  bine  bottle, 
and  a  third  portion  in  a  green  bottle.  Moreover,  the  milk  ex- 
posed  to  white  light  was  placed  nnder  varying  conditions.  In 
one  instance  it  was  dilnted  with  distilled  water,  while,  in  an- 
other, the  bottle  containing  it,  instead  of  being  stoppered,  was 
merely  covered  over  with  paper — so  arranged,  however,  that  it 
wonld  be  very  difficult  for  the  extemal  air  to  make  its  way  into 
the  bottle.  The  expérimente  were  ail  made  and  ooncluded 
between  the  26th  of  January  and  the  llth  of  March  last,  the 
bottles  containing  the  milk  being  exposed  to  diffused  light  in  a 
room  in  which  a  fire  was  seldom  lighted  nntil  evening,  so  that 
the  average  température  wonld  probably  be  much  the  same  as 
that  to  which  the  milk  investigated  by  Mr.  Dancer  was  exposed. 
It  should  be  stated,  that  the  milk  nsed  for  the  expérimente 
to  be  detailed  was  from  the  Highgate  subnrban  dic^ct,  and 
from  a  dealer  whose  milk  is  in  good  repute. 

1.  Whiie  Light.  Milk  in  corked  Bottle. — Of  this,  not  many 
observations  were  made,  beoanse  its  appearance  confirmed  ex« 
actly  what  I  had  before  stated  as  to  the  organic  changes  pre« 
sented  by  milk  exposed  to  similar  conditions.  After  standing 
for  eight  days,  the  milk  presented  to  the  eye  the  appearance  of 
a  watery  fluid  having  an  opaque  surface  covering,  with  a  white 
fluffy  sédiment,  answering  to  the  flaky  preoipitate  of  Mr. . 
Dancer*8  milk,  due  to  the  coagulation  of  Ûie  casein.  On  ex« 
aminîog  the  surface  film  under  the  microscope,  it  was  found  to 
consist  of  filaments  of  fongoid  growth,  in  most  cases  showing 
clearly  the  cell  formation.  Thèse  filaments,  which  were  often 
branched,  appeared  to  hâve  originated  from  the  connection  of 
certain  nearly  oblong  corpusdes,  of  which  numerous  spécimens 
were  visible  in  the  fluid  part  of  the  "  infusion,"  sometimes  two 
or  more  of  thom  being  nnited  endwise.  Many  of  the  milk 
globules  had  lost  their  round  form,  and  were  more  or  less 
swollen  ;  some  of  them  dosely  resembling  the  oorpu  scies 
united  to  form  filaments.  Sometimes  several  of  thèse 
globules  were  nnited  without  much  loss  of  form.  The 
flufly  sedimentaiy  matter  was  made  np  of  numerous  small 
bodies  which  appeared  to  be  matted  together,  there  beiog 
associated  with  it  a  minute  fungoid  growth,  diflering  oonsi- 
derably  from  the  filament  of  the  surface.  In  addition  to  thèse 
forms  were  multitudes  of  very  small  bodies,  probably  baoterial 
germe,  the  origin  of  which  I  ascribe  to  the  fnngus  of  Ûie  surface- 
film,  the  cells  of  this  fungus  sometimes  containing  small  bodies 
apparently  of  a  similar  character.  Examination  of  this  infusion 
nine  days  later  (seventeenth  day)  shewed  that  the  characters 
already  described  had  become  more  prononnced,  the  milk  itself 
having  an  extremely  offensive  smelL  Most  of  the  globules  had 
lost  their  original  form,  many  of  them  being  oblong,  althoogh 
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thèse  were  round  wben  an  end  Tiew  waa  presented  io  the  eje, 
sbowing  tbat  the  change  of  form  had  operated  onlj  in  one 
direction.  Some  of  the  globnlea  were  detached,  bat  others  were 
nnited  in  chains  of  Tarious  lengths;  and  occasionally  thèse 
bodies  had  sent  ont  shoots,  evidently  the  beginning  of  fangoid 
stems.  The  sédiment  had  the  same  "  matted  *'  appearance  as 
on  the  first  examination,  and  there  was  the  same  abnndance 
thronghont  the  infnsion  of  the  minute  germs,  in  addition  to 
nnmerons  fallj  developed  bacteria. 

2.  White  lighi:  Paper-covered  Bottle, — This  milk  also  «vas 
examined  eight  days  after  it  was  placed  in  the  bottle,  and  it 
was  fonnd  to  présent  exactlj  the  same  gênerai  characters  as 
No.  1,  althongh  the  fangoid  growth  may  bave  been  rather  more 
fuUy  developed,  and  bacteria  had  aiready  been  prodaced.  Three 
days  later  (eleventh  day)  the  sarface  film  of  this  "  infusion  " 
had  become  thick  and  firm,  through  the  increase  and  interlacing 
of  fungoid  stems.  There  was,  moreover,  a  greater  formation  in 
this  than  in  Ko.  1  of  irregularly-shaped  bodies  of  gelatinoas 
appearance,  apparently  at  the  expense  of  the  globules  ;  and  also 
a  more  abundant  development  of  bacteria.  I  kept  this  milk  for 
a  longer  period  than  No.  1,  and,  twenty  days  after  it  was  first 
examined,  the  surface  fungoid  growth  had  almost  disappeared, 
and  had  given  place  to  numerous  bodies  somewhat  narrower  at 
each  end  than  in  the  centre,  several  of  which  were  occasionally 
united  endwise  and  to  a  vast  number  of  minute  and  extremely 
active  organisms,  such  as  are  developed  in  the  decomposed  yolk 
of  a  bird's  egg.  Similar  phenomena  were  presented  by  the 
bottom  layer,  which,  however,  still  retained  much  of  its  original 
"  matted  "  character. 

3.  Whtte  îîght  :  Milk^and'  Watei'  Infimon, — Three  days  after 
this  infnsion  was  formed  many  of  the  surface  globules  presented 
a  swollen  appearance,  and  some  of  them  were  df  an  oval  form. 
The  lower  parts  of  the  âuid  showed  the  same  peculiarity  as 
Nos.  1  and  2,  the  resuit  of  the  précipitation  of  the  caséine 
matter.  On  the  sixth  day  the  infusion  was  somewhat  sour, 
and  its  upper  portion  had  a  ÛuSy  appearance,  with  a  surface 
film  not  of  great  consistency.  Under  the  microscope  it  had 
much  similarity  to  the  sedimentary  matter,  but  it  was  accom- 
panied  by  a  minute  fungoid  substance,  and  also  by  long  homo- 
geneous  fibreSi  such  as  were  occasionally  prodnced  in  the  other 
infusions,  but  not  so  abundantly.  Many  of  the  globules  gave 
signs  of  budding.  Bacteria  were  abundant.  By  the  oighth 
day,  fungoid  filaments  similar  to  those  of  the  surface  film  of 
Nos.  1  and  2  had  been  developed,  but  not  yet  abundantly  ;  the 
bacteria  had  increased,  and  presented  several  peculiarities. 
Some  of  them  were  broadjike  short  fibres;  whileinsome  instances 
they  were  long  and  narrow,  and  apparently  formed  by  the 
junction  of  ten  or  twelve  minute  bodies.  I  find,  from  my  notes, 
that  bacteria  were  not  eo  abundant  in  this  infusion  as  in  milk 
exposed  to  the  yellow  raye  for  an  equal  period.  It  agreed, 
however,  with  the  latter  in  having  a  number  of  pale  semi- 
transparent  bodies  of  a  peculiar  character,  and  which  I  after- 
wards  met  with  in  several  of  the  other  infusions.  On  the  next 
examination,  the  fourteenth  day,  the  infusion  was  much  more 
sour.  Many  gelatinons-looking  bodies,  usually  oval  in  form, 
were  found;  several  of  them  being  at  times  grouped  to- 
gether.  Smaller  bodies  were  occasionally  united  together  in 
chains,  but  the  chief  peculiarity  was  the  tendency  possessed  by 
the  globules  to  form  adotted  mass.  On  the  twenty- third  day 
the  infusion  was  extremely  sour,  and  its  gênerai  character  was 
much  the  same  as  that  of  the  milk  exposed  to  the  yellow  light 
for  the  same  period.  Thus,  towards  the  sarface  was  a  considér- 
able quantity  of  fungoid  growth,  and  at  the  bottom  much  of 
the  matted  substance,  distinctive  of  the  sedimentary  deposits 
of  Nos.  1  and  2.  There  was,  moreover,  a  farther  development 
of  the  curions  pale,  almost  transparent,  bodies  or  celle  noticed 
on  the  eighth  day,  and  of  the  smaller  and  more  opaque 
globules  ;  in  some  cases  several  of  thèse  being  united  together 
endwise. 

4.  Yellow,  The  milk  placed  in  a  yellow  bottlo  was  examined 
on  the  third  day,  wben  the  only  changes  observed  were  an 
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apparent  increase  in  the  size  of  some  of  the  globales,  and  a 
tendency  in  those  of  the  lower  part  of  the  flaid  to  closter.  The 
Burfiioe-film  was,  of  course,  thicker  than  the  body  of  the  milk, 
but  it  was  not  firm,  or  '*  moulded."  On  the  sixth  day  the  film 
was  not  much  altered.  Among  its  globules,  however,  were 
numerous  patches  of  pale,  semi-transparent  bodies  of  the  same 
character,  apparently,  as  those  in  No.  3.  Someof  tbe  ordinary 
globules  were  swollen,  as  though  sprouting,  and  in  the  bottom 
part  of  the  infusion  thèse  were  "  matted,"  and  aocompamed  bj 
the  same  fungoid  appearance  as  the  sedimentary  formations  of 
the  other  infusions.  Bacteria-like  bodies  were  numeroos.  On 
the  eighth  day  the  smell  of  the  milk  was  very  offensive,  and 
the  infusion  oontained  great  numbers  of  bacteria  of  varioas 
magnitudes.  The  fungoid  growth  was  more  fnlly  developed  in 
the  surface-film,  there  being  many  independent  oval  céils,  whik 
the  ordinary'  globules  had  somewhat  clustered,  or  become  irre- 
gular  in  shape.  The  pale  semi-transparent  cells  were  mneh 
increased  in  number,  sometimes  several  of  them  being  joined 
together.  The  characters  presented  on  the  foarteenth  day 
agreed  well  with  thèse  ;  the  globules  had  evidently  a  greater 
tendency  to  closter  than  to  give  rise  to  the  formation  of  the 
fungns,  and  this  even  at  the  surface.  On  the  twenty-third  daj 
the  surface-film  was  still  far  from  firm,  altbough  it  oontained  a 
considérable  quantity  of  the  usual  fungoid  filaments.  Manj  of 
its  globules  were  dustered,  and  it  oontained,  moreover,  maoy  of 
the  semi-transparent  bodies  aiready  mentioned,  singly  or  united. 
Thèse  were  présent  also  in  the  lower  part  of  the  infosion,  as 
were  some  of  the  ordinary  globules,  occasionally  joined  together 
like  stringcd  beads.  Many  of  the  larger  oval  cells  were  e?i- 
dently  derived  from  the  original  globules.  The  infusion  was 
at  this  date  extremely  sour,  but,  nevertheless,  I  kept  it  for  a 
considérable  period  longer,  to  see  the  resuit.  Ten  weeks  afler 
the  milk  was  first  bottled  its  surface- film  was  still  firm.  On 
examination  this  appeared  to  consist  of  myriads  of  minote  and 
active  organisms,  associated  with  great  numbers  of  the  carions 
bodies  I  bave  described  as  semi-transparent  cells  ;  the  other 
part  of  the  infusion  oonsisting  chiefiy  of  thèse,  with  a  certain 
proportion  of  globules,  many  of  which  were  variously  altered 
in  form. 

5.  Blue,  Tbe  milk  oontained  in  the  blue  bottle  presented,  at 
the  expiration  of  three  days,  much  the  same  appearance  as 
No.  4  (yellow).  The  most  curions  phenomena  was  one  which 
I  observed  also  in  No.  4.  This  was  a  kind  of  attraction  and 
repulsion  which  some  globules  appeared  to  exert  over  otheis. 
One  globule,  which  moved  about  and  exercised  a  repellent 
influence,  had  a  fibrous  appendage,.  which  moved  rapidlj  from 
side  to  side.  The  under  portion  of  the  flaid  oontained  many 
irregularly-shaped  pièces  of  substance,  and  varioas  bodies, 
usually  oval,  but  somewhat  narrower  at  one  end  than  at  the 
other  (see  No.  2).  It  struck  me  that  thèse  had  a  slow  move- 
ment  throagh  the  flaid,  but  whether  proper  to  tbemselres  or 
not  I  cannot  say.  On  the  sixth  day  the  surfaocofilm  was  thick 
but  not  firm  ;  the  globules  showed  a  tendency  to  daster,  and 
some  of  them  were  swollen,  or  sprouting.  Bacteria  were  not 
uncommon.  The  lower  portion  of  the  fiuid  afforded  moch  the 
same  resuit  as  the  analogons  portion  of  No.  4  (yellow).  Eu- 
mination  on  the  fourteenth  day  revealed  a  considérable  ineresse 
of  the  clustering  tendency  of  the  surface  globules,  with  fibroas 
formation,  the  mass  being  intertwined  with  oocasional  fongoid 
stems.  In  one  instance  five  globules  were  united  together  in  a 
peculiar  manner — ^the  largest  one  having  four  others  attached, 
not  in  one,  but  in  two  rows.  This  infusion  was  not  so  soor  as 
that  in  the  yellow  bottle,  but  on  the  twenty-third  day  it  was 
extremely  so.  At  this  date,  in  addition  to  a  certain  qoantity 
of  fungoid  filaments,  the  surface-film  oontained  numeroos  glo- 
bules or  cells,  of  varions  sizes  and  différent  degrees  of  trans- 
parency,  most  of  them  being  either  independent  or  united  two 
together.  £aeh  cell  showed  a  nndens,  the  sise  of  which  evi- 
dently had  relation  to  that  of  the  oeil  itself,  which,  moreofer, 
in  some  cases,  had  the  appearance  of  sprouting.  Oocasionall/i 
^everal  of  thèse  cellç  wçrç  united  so  as  to  form  a  ohain  or  a  long 
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fibre.  Tbe  lower  portion  of  the  fluid  presented  the  saine  cha- 
racters  as  those  e^bited  bj  the  sedimentary  deposits  of  other 
infusions.  Throughont  the  flaid  were  nnmeroas  minute 
spherical  bodies,  whioh  moved  freelj. 

6.  Green, — ^The  milk  was  pat  in  the  green  botUe  at  the  same 
time  as  No.  1,  and  when  ezamined  on  the  eighth  daj  it  showed 
little  trace  of  change  beyond  the  clnstering  of  the  globales. 
By  the  eleventh  day  the  asaal  fangoid  filaments  had  began  to 
show  themsel7es,  presenting,  howe^er,  the  peculiarity  that  they 
were  generally  mach  broader  and  the  cells  longer  than  in  other 
infusions.  Each  of  thèse  cells  evidently  possessed  a  nacleas. 
The  lower  portion  of  the  infusion  had  the  same  appearance  as 
the  sedimentary  portion  of  the  other  infusions.  Baoteria  were 
nnmeroas.  On  Ûie  seventeenth  day  the  fangoid  formation  had 
somewhat  increased  in  qaantity,  but  it  was  not  so  abondant  as 
in  No.  1.  Mach  of  ityhowever,  was  pale  and  semi-transparent, 
like  the  globales  or  cells  of  this  oharacter  observed  in  Nos.  3 
and  4.  Many  of  thèse  cells  also  were  présent  in  this  infusion. 
The  tendency  of  other  globules  to  doster  still  continaed.  The 
smell  was  not  nearly  so  offensive  as  ihat  of  No.  1.  This  infu- 
sion was  kept  for  eleven  days  longer  (twenty-eighth  day),  and 
then  the  pale  semi-transparent  cells  were  foand  to  be  more 
abondant,  and  to  be  oflen  nnited  tog^ther,  occasionally  sereral 
of  them  forming  a  chain,  or  being  amalgamated  into  a  fila- 
ment. Their  oval  form  and  gênerai  appearance  gave  them 
mach  similarity  to  infusoria,  but  they  had  no  moyement.  The 
ordinary  globales  were  more  irregular  in  shape  than  in  most  of 
the  other  infasions,  and  some  of  them  had  become  oval  and 
nnited,  so  as  to  form  stems,  but  thèse  were  not  so  plentifol  as 
in  other  infusions.  Bacterîa,  also,  aithongh  plentiful,  were  not 
60  large  or  active  as  in  some  infusions.  The  lower  portion  of 
the  fluid  contained  a  great  qnantily  of  the  sedimentary  deposit, 
with  smaller.  fangoid  formation.  The  smell  of  this  infusion, 
aithongh  very  offensive,  was  not  so  mach  so  as  in  other  cases. 

The  resnlt  of  the  expérimenta  with  oolonred  rays  wonld 
appear  to  confirm  well  the  statement  of  M.  Buchet  as  to  the 
influence  of  thèse  rays  on  organic  development.  We  hâve  seen 
that  the  fungoid  filaments  of  the  infusion  ezposed  to  the  green 
light  were  larger  than  those  of  the  other  infusions,  while  the 
tendency  to  the  formation  of  thèse  filaments  under  the  influence 
of  yellow  light  was  but  feebly  exhîbited,  although  bacteria  were 
very  plentiful. 


HOW  TO  COLLECT  AND  STUDY  INSECTS. 

BT.  F.  6.  SANBOBN,   OF  BOSTON,  HASS. 

NE  can  scarcely  walk  a  mile  in  the  country  without 
obtatning  some  object  to  grâce  his  cabinet,  or  ob- 
serving  some  fact  in  natural  history  to  add  to  hls 
storehouse  of  mental  treasures.  It  should  be  borne 
in  mind  by  the  stndent  collector  that,  notwithstanding  he  may 
propose  to  confine  his  studies  to  one  order  of  insects,  he  should 
also  contract  a  habit  of  observing  and  coUecting  those  of  other 
orders,  as  well  as  such  small  and  portable  vertebrates  and  other 
invertebrates  as  his  opportunities  may  enable  him  to  capture 
and  préserve.  Alcoholic  spécimens  of  mammals,  birds,  fishes, 
reptiles,  moUusks,  crustacea,  and  facts  conceming  them,  are 
marketable  commodities  in  the  ezchanges  of  Science.  Espe- 
cially  should  this  plan  be  carried  ont  by  the  collector  who  may 
be  established  for  a  term  of  months  or  years  in  a  région  remote 
from  libraries  and  muséums.  Such  study  and  investigation  in 
this  field  as  his  time  permits,  will  of  itself  materially  enlighten 
bis  mind  upon  the  secrets  of  Nature  ;  and,  although  destitute 
of  books — those  records  of  repeated  failnres  and  few  snccessful 
attempts  to  unmask  Natare's  protean  face — he  may  learn  the 
structure,  habits,  and  comparative  intelligence  of  the  créatures 
around  him.  A  subséquent  opportnnity  may  occur  for  him  to 
ascertain,  if  so  disposed,  the  différent  technical  names  imposed 
upon  "  Mouse,  No.  7,"  «  Bird  and  Nest,  XII,"  or  "  Bug,  No. 
427,"  and  accepted  by  the  scientifîc  world. 


Shonld  he  care  only  to  acquaint  himself  with  the  nomen- 
clature of  some  limited  group  or  order,  and  wish  to  increase 
his  cabinet  in  that  specialty,  he  will  find  that  he  has  the 
powers  of  a  capitalist  to  invest  his  miscellaneous  collection  of 
spécimens  and  facts  in  such  manner  as  he  may  prefer.  Thanks 
to  the  diversity  of  tastes  implanted  in  us,  there  is  always  some 
eager  specialist — individual,  or  backed  by  an  association, — 
standing  ready  to  give  full  value  for,  and  "  work  up,"  this  or 
that  portion  of  such  material. 

The  practice  of  noting  (with  ink,  if  possible),  in  a  small 
blank  book,  or  on  eards,  such  facts  and  observations  as  he  may 
make  or  discover,  adds  immensely  to  the  value  of  any  collection, 
and  cannot  be  too  strongly  recommended  to  the  collector.  The 
date  of  capture  of  a  spécimen,  of  the  transformation  from  the 
eggf  larva,  or  pnpa,  of  the  appearance  or  disappearanoe  from 
its  usnal  haunts,  and  such  other  items  of  interest  that  arise  in 
connection  with  the  spécimen,  are  of  importance  to  the  stndent, 
and  should  be  therein  set  down.  A  small  tag  or  ticket  of  paper 
attached  to  the  dry  spécimen,  or  of  parchment,  leather,  or  soft 
métal  to  the  alcoholic,  and  bearing  a  number  corresponding  to 
that  in  the  note-book,  renders  the  information  thus  obtained 
available,  and  sufficiently  identifies  the  spécimen.  As  the 
collector  pnrsnes  his  investigations  month  after  month,  he  will 
find  his  sensés  becoming  educated  to  a  delicacy  of  toach  and 
finenesa  of  perception  that  cannot  fail  to  be  a  source  of  pride 
and  gratification  to  him.  He  whose  attention  would  not  at 
first  be  diverted  to  the  ragged  leaves  of  a  caterpillar-ridden 
tree,  will  in  a  few  months  notice  instantly  the  slight  convezity 
of  ontline  on  twig  or  leaf  cansed  by  the  présence  of  a  smaU 
insect,  or  the  extremity  of  a  branch  cleanly  eut  by  a  pruner- 
beetle. 

In  the  course  of  his  observations  he  will  be  amused  by  the 
imitative  shapes  and  colours  of  many  forms  of  inseot  life,  and 
will  frequently  be  deceived  by  the  Curculios,  who  successfuUy 
simnlate  bods  and  bits  of  bark.  The  caterpillars  of  some  of 
the  moths  resemble  so  closely  cylindrical  twigs,  as  many  of  the 
Loopers  (Qeometridœ)  ;  scales  of  roagh  or  smoôth  bark,  as  the 
Hag-moth  {Limacodes  pW^ecium)  and  the  Lappet- moths  {Gastro- 
pacha  veUeda  and  Americana),  Some  of  the  beetles,  as  the 
Crytocephaîi  and  Histers,  closely  resemble  seeds,  as  do  certain 
Bugs,  among  them  Corimelaena,  and  the  two  latter  suggest 
such  kinship  as  to  cause  them  almost  invariably  to  fratemize 
in  the  cabinet  of  the  amateur.  Thèse  singnlar  resemblances  are 
called  mimetic  forms  ;  and,  existing  every  where  in  Nature,  even 
if  they  hâve  no  high  significance  and  serve  no  better  purpose, 
educate  our  perceptive  powers  to  a  degree  nndreamed  of  by  the 
careless  horde  of  money  worshippers. 

During  the  active  season  of  the  insect  year  the  collector 
should  make  it  a  rule  never  to  stir  abroad  without  a  cork- 
stoppered  vial  half  filled  with  alcohol,  for  the  temporary  deposit 
of  beetles,  ants,  or  the  larv»  or  pup»  of  any  insects  that  it 
may  be  désirable  to  préserve  in  this  way.  The  only  insects 
that  are  irrecoverably  injured  by  a  few  days'  immersion  in  pure 
alcohol  are  the  butterflies  and  moths.  For  thèse  a  small  cork 
or  pith-lined  pocket-box,  of  convenient  form  and  full  1^  in.  in 
depth,  containing  a  few  insect  pins  of  varions  sizes,  is  indis- 
pensable, and  should  be  a  constant  companîon.  Upon  a  pre- 
meditated  excursion  of  a  day  or  more  in  duration,  the  collector 
will  naturally  provide  more  extensive  means  of  transportation, 
such  as  jars  of  alcohol,  a  vial  of  chloroform,  a  number  of  old 
envelopes,  and  a  larger  box  slung  on  the  side  with  straps,  and 
a  proportionate  stock  of  pins.  Some  collectors  continually 
carfy,  in  a  pocket  made  for  the  purpose,  a  wide-mouthed  via], 
like  a  chemist's  test-tube,  "  of  the  same  size  ail  the  way  up," 
containing  at  the  bottom  a  few  grains  of  cyanide  of  potassium, 
which  is  kept  in  place  by  a  wad  of  cotton,  felt,  or  thick  clotb, 
neatly  pressed  down  upon  it.  This  prevents  the  cyanide,  which 
is  a  deadly  poison,  from  touching  or  soiling  any  délicate  insect, 
and  allows  the  powerful  vapour  to  destroy,  as  it  does  almost 
instantly,  the  life  of  any  insect  that  may  be  inclosed  in  the 
prepared  vial.     The  permanence  of  this  poison  (its  virtue 
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endaring  for  a  twelvomonth  or  more),  its  cleanliness,  and  cheap- 
ness,  render  it  perliaps  the  most  convenient  and  désirable  "life- 
annîliilator."  It  is,  perhaps  nnnecessary  to  mention  that  the 
Tial  shoold  be  kept  tightlj  corked,  and  tbat  the  insect  thonld 
remain  therein  not  much  more  or  less  than  ten  minutes.  A 
▼ial,  1  in.  in  diameter  and  4  in.  in  length,  made  of  strong  glass, 
is  the  most  désirable  size.  Some  coUectors  carry  a  small  vial 
of  chloroform,  through  the  cork  of  which  passes  a  vory  small 
tube  of  métal  ;  what  is  called  by  jewellers  *'  hoUow  wire/'  of 
minute  apertnre,  is  used  for  thi's  purpose.  This  instrument  is 
nsed  for  conveying  a  limited  quantity  of  chloroform  to  the 
spiracles  of  the  insect,  without  deluging  and  damaging  much  of 


its  plumage,  if  fnmished  therewith.  Bther,  as  well  as  ebloro* 
form,  is  sometîmes  used  in  lieu  of  the  cyanide^but  it  haa  to 
be  continually  supplied  from  another  reserroir.  In  some  conn» 
tries  bruised  laurel-leaves  are  plaoed  in  the  bottom  of  the  rial, 
or  a  small  packet  of  them  pinned  in  a  corner  of  ^e  eollectbg- 
box,  inclosed  in  a  Httle  bag  or  wîsp  of  loosely  woren  cloth, 
such  as  lace,  book-muslin,  ébc.  Ail  of  thèse  poisons  act  at  fint 
only  as  ansBsthetics,  or  stupefiors,  and  should  be  contiDued  ia 
use  sufficiently  long  to  deetroy  yitality,  or  to  preFent  the 
struggles  of  the  inseot  ;  for  by  thèse  struggles  it  injures  itself, 
as  well  as  its  companions,  after  being  pinned  in  the  colleetiog- 
box. — Hie  American  ErUomologist  and  Botanùd. 


ADDITIONS  TO  THE  MENAGERIE  OF  THE  ZOOLOGICAL  GÀHDENS,  BEGENT'S  PABK. 

From  June  ^th  to  ll*7i,  1870. 


Ifame. 


Coxairj. 


1  Domestio  Goat  (Capra  hircua)  9 

l  Common  Héron  (Ardea  oinerea)  

1  Martinique  Water  Hen  (Porphyrio  Martimmia)... 

1  Common  Bhea  (Khea  Americana)  

1  Tuberoulated  Lizard  (Ignana  taberculata) 

1  Banded  Woodpecker  (Centuroa  tricolor)    

6  Shori-nosed    Sea-Horses    (Ilippoampus    Breyi- 

rostrifl 

15  Alpine  Newts  (Triton  Alpestris) 

25  Marbled  Newts  (Triton  marmoratos) 

1  Bimacnlated  Saoker  (Lepidogaster  bimaculatas) 

1  BliB8-bok  Antelope  (Damalis  albifrons)  

1  Solitary  Thrush  (Petrooincla  cyanea) 


Enrope 

Ditto 

Sonth  Amerioa. 
St.  Thomas  .... 
Sonth  Amerioa. 

Earopean  Soas. 

France  

Ditto 

Earopean  Seaa. 
South  Africa 
Europe 


How  obUined. 


Where  plaead  in  Otrâtu. 


Bom  in  tho  Hena^^e    !  Go&t-sheds 


GnllPond 
Weetern  Aviary 
Bm«a-ahedB 
Beptile-honee. 
Ditto I  Western  Afiâty 


Presented  by  Captain  Solvin. 

PnroliMed 

Ditto 

Ditto 


BeœÎTed  in  ezohangv 

Pnrohased 

Ditto 

Ditto 

Deposited  by  E.  O.  Blake,  Esq Elaad-hoase 

Ditto     "  MîBsForbeB Wo^tem  Aviary 


Fish-honse 
Ditto 
Ditto 
Ditto 


6  HaJa. 

THE   EFFECT  OF  POWEBFUL  MAGNETS  ON  MAN 
AND  THE  LOWER  ANIMALS  AND  PLANTS. 

BY  JOHN   VANSANT,  M.D., 

Laie  Surgeon  and  Brevet  Lieutenant- Colonel,  U.S,  Army,  San 

Frcmdeco. 

In   THfi££  Pabts. — Pakt  IL 

XPERIMENTS  like  the  foregoîng  on  growing  plants 
seem  plainly  to  prove  that  magnetism  exerts  an  in- 
fluence on  their  yitality.  The  shrivelling  petals,  the 
changing  colour  of  the  flower  and  leaves,  the  sudden 
émission  of  perfume,  and  the  early  décline  of  a  délicate  plant, 
point  to  the  action  of  a  subtle  force  affecting  the  molecular 
formation  of  the  Tegetable  tisanes.  It  caunot  be  thought  that 
mechanioal  irritation  by  the  slight  touoh  of  the  steel  could  hâve 
been  the  cause  of  the  phenomena;  because,  not  to  speak  of  the 
insnfficiency  of  such  an  ezplanation,  the  same  kind  of  effects,  in 
a  slighter  degree,  are  prodnced  when  the  magnet  is  approached 
Tery  near  to  a  plant  or  flower,  but  does  not  iouch  it.  Heat 
could  not  hâve  beeu  the  agent»  since  the  instrument  emplojed 
and  the  plants  were  almost  exactlj  of  the  same  température  ; 
and,  moreover,  différent  eflects  were  prodnced  by  opposite  ends 
of  the  same  short  magnetic  bar  applied  at  the  same  time. 

Any  apparent  discrepancy  in  the  recordcd  action  of  the  same 
magnetic  pôle  applied  to  corresponding  parts  of  différent  plants 
ia  due,  I  think,  to  the  différent  sensibility  of  the  plants,  and  to 
the  varying  length  of  the  magnetic  application  ;  but,  however 
that  may  be,  thèse  expérimenta  are  not  cited  to  prove  the  exact 
differential  action  of  the  pôles  of  a  magnet,  nor  were  the  obser- 
vations recorded  with  sufficient  minuteness  for  that  purpose. 
They  are  simply  intended  to  establish  the  fact  that  a  change 
can  be  produoed  by  the  magnet  in  the  intimate  interstitial 
structure  of  vegetable  tissue,  without  proposing  to  deflne  pre- 
cisely  ail  the  characteristics  of  that  change.  More  attention 
bas  been  given  tothe  differential  action  of  the  opposite  pôles  in 


9  Female. 

my  observations  on  human  beings,  as  detaileJ  further  on  in  this 
paper.  I  sélect  the  folio wing  experiments  on  anhnods  in  con- 
tînued  illustration  of  the  prindple  herein  a'nnounced.  Thèse 
seem  to  me  mostly  very  décisive,  and  I  cannot  help  regardin^ 
the  third  one  as  an  e:f^)erimenium  cnicîs. 

Experiments  upon  tlie  Lower  Animais, — 1.  I  took  a  small, 
vigorous  earthworm  (Lumbiictis  terresiris),  and  applied  to  it, 
alternately,  the  southward  (-f  )  and  the  northward  (~)  pôles 
of  a  steel  magnet  6  in.  long,  able  to  raise  about  one  oance  with 
either  pôle.  At  first  the  worm  appeared  much  stisntlated, 
especially  by  the  ^  pôle,  as  indicated  by  its  stoetching  itself 
out  to  its  greatest  length.  The  altemate  gentle  toaches  with 
the  magnetic  bar  were  then  rapidly  repeated,  and  in  ahoot  titrée 
minutes  the  worm  coiled  itself  closely,  and  immedîately  died. 

2.  I  applied  a  well-magnetized  horseshoe  magnet,  Sia.  long, 
and  capable  of  sustainîng  about  half  a  pound  from  its  arma- 
ture, to  a  small  spider  {Aratiea  scenica),  so  that  the  latter, 
placed  without  restraint  between  the  two  pôles,  could  be  lapidly, 
but  carefully,  touched  by  each  in  succession.  In  less  than  ten 
minutes  after  beginning  tbis  treatment  the  spider  was  dead. 

3.  (I  extract  the  account  of  this  experiment  from  my  note- 
book, premising  that  the  magnet  employed  was  a  good  one, 
formed  of  a  cyUndrical  steel  rod,  11  in.  long  by  one-foarth  of 
an  inch  in  diameter,  with  a  wooden  handle  attached  to  the 
middle  for  convenience  in  manipulating.)  **  I  killed  another 
small  spider  to-day  by  the  gentle  application  of  a  bar  magnet. 
Quick  touches  wiUi  altemate  pôles  qn  back  aeemed  to  affect  it 
sooncst.  It  was  one  hour  from  b^nning  of  experimait  till  it 
died,  though  frequently  I  would  wait  six  to  ten  minutes,  aller 
several  rapid  touches,  and  while  it  was  lying  motîonlees,  to  see 
whether  or  not  it  was  dead.  Hien,  by  watching  it  carefnlly, 
with  the  aid  of  a  large  lens,  I  would  see  at  first  a  tremnlons 
motion  of  the  extremity  of  one  or  more  of  its  legs,  as  it  lay 
upon  its  back  with  legs  extended  and  directed  upward.  Then, 
in  a  few  minutes,  a  sudden  motion  of  perbapa  one  limb,  and 
then,  afler  another  moment  of  rest,  a  spasmodic  movement  of 
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ail  tbe  bodj,  and  it  would  tbrow  itself  agaîn  on  lis  feet  and 
rapidlj  run  off  as  if  notbîng  bad  bappened.  As  tbe  experi- 
ment  progressed,  tbe  periods  of  sleep  or  stapor  increased  in 
lengtb,  and  tbe  spasmodic  moyements  on  awakening  became 
lesB  and  less  powerfnl,  nntil  toward  tbe  last  it  wonld  bave  to 
make  several  attempts  to  tnm  OTer  on  its  feet  ;  and,  sometimes, 
after  it  bad  turned  oyer  and  œade  a  step  or  two,  it  wonld  snd- 
denlj  tbrow  itself  again  on  its  back,  and  lie*  motionless  for 
seyeral  minntes.  Wben  it  wonld  reyiye  from  one  of  its  attacks 
of  stnpor  and  mn  off,  a  toncb  or  two  of  tbe  end  of  tbe  magnet 
wonld  instantly  put  it  again  asleep  on  its  back. 

"  Tbe  nortbward  (— )  pôle  seemed  to  baye  tbe  most  lastîng 
effect  npon  it  ;  tbongb,  at  tbe  yery  moment  of  application,  tbe 
otber  pôle,  tbe  sontbward  (  +  )f  bad  tbe  most  stnpefying  influ- 
ence ;  but  from  tbis  latter  it  quicklj  recoyered.  I  also  tbink  I 
obseryed  tbat  tbe  application  of  tbe  +  pôle  to  tbe  back  bad 
tbe  same  effect  as  tbe  —  pôle  to  tbe  undemeatb  part  of  its 
body,  and  stnpefied  it  most.  Tbe  contrary  also  seemed  to  be 
true,  i.6.,  tbe  —  pôle  to  back,  or  tbe  -f  pôle  to  under  part  of 
body,  affected  it  less  permanently,  but  more  quickly  during  tbe 
application. 

"  Tbe  way  tbat  seemed  to  stnpefy  it  most  of  ail  was,  afber 
it  went  to  sleep  on  its  back,  gently  and  quickly  to  roU  it  oyer 
witb  tbe  —  pôle,  tbus  toucbing  its  back  and  belly  witb  tbe 
same  pôle  in  rapid  succession.  Finally,  at  tbe  end  of  about 
one  bonr,  it  ceased  to  moye  at  ail,  and  did  not  again  recoyer  ; 
tbougb,  before  tbe  last  application  of  tbe  —  pôle,  it  lay  folly 
ten  minntes  witbout  motion,  and  tben  so  far  reyiyed  as  to  be 
able  to  turn  oyer  and  walk  slowly  off.  In  tbese  toucbes  not 
the  least  mecbanical  injury  was  done  tbe  spider  ;  and  I  notioed 
tbat,  towards  tbe  last,  I  conld  stop  it  wben  rnnning  off  witbout 
aotnally  bringing  tbe  magnet  in  contact  witb  its  body.  Before 
employing  tbe  magnet  in  tbis  ezperlment,  I  tried  a  brass  rod 
of  about  tbe  same  size  as  tbe  magnet,  touc^iing  tbe  spider  in 
tbe  same  way  ;  but  tbis  seemed  to  produco  no  effect  upon  it  ; 
it  ran  off  just  tbe  same  as  before  receiying  tbe  toucbes,  and 
would  pass  oyer  tbe  end  of  tbe  rod  witb  impunity.  I  also 
renewed  tbe  trials  witb  tbe  brast  rod  at  tbe  end  of  about  balf 
an  bour  from  beginning  witb  tbe  magnet,  and  wben  tbe  spider 
was  considerably  enfeebled  by  tbe  magnctism,  but  witb  tbe 
same  negatiye  effect  as  at  first.  Tbe  spider  was  a  web-spinner, 
witb  a  body  about  one-fourtb  of  an  incb  long,  and  legs  about 
balf  an  incb  ;  colour  ligbt  brown,  witb  a  crescentic  black  mark 
on  eacb  side  of  tborax,  and  a  lozenge-sbaped  mark  in  tbe  centre 
of  top  of  tbe  abdominal  section.  Tbis  ezperiment  was  yery 
conclusiye.*' 

4.  Witb  tbe  ~  pôle  of  tbe  same  magnet  described  in  tbe  last 
ezperîment  I  toucbed,  as  steadily  as  I  conld,  for  about  two 
minutes,  tbe  bead  of  a  large-sized  mouse.  In  a  minute  tbe 
animal,  wbicb  was  in  a  large  glass  jar,  stood  up  and  rubbed 
its  bead  rapidly  witb  its  forepaws,  ate  rayenously  of  bread, 
tben  suddenly  stopped  and  rubbed  its  bead  again,  and  licked 
itself  ail  oyer  in  an  excited  manner.  In  four  or  fiye  minutes 
it  went  to  sleep,  and  oould  not  be  roused,  by  striking  against 
tbe  jar  near  its  bead,  for  about  ten  minutes.  During  tbis  sleep 
I  conld  lay  tbe  magnet  on  its  bead,  and  it  wonld  not  moye  or 
open  its  eyes. 

Tben  it  awoke,  fell  again  to  eating  hnrriedly  and  rabbiog  its 
bead,  and  in  about  fiye  minutes  went  to  sleep  again  for  a  sbort 
time.  In  twenty  minutes  afterwards  I  applied  tbe  same  nortb« 
ward  pôle  again  to  its  bead.  On  approacb  of  tbe  pôle  it  raised 
its  bead  and  put  its  nose  to  the  end  of  tbe  magnet,  gently 
toucbing  and  tben  sligbtly  witbdrawing  it  quickly  many  times 
for  about  a  minute,  wben  it  passed  into  a  stupor,  remaining 
asleep  witb  its  front  paws  raised  off  tbe  bottom  of  tbe  jar  ;  and 
in  tbis  position  I  rubbed  its  bead  witb  tbe  magnet,  witbout 
oausing  it  to  moye.  After  a  sbort  time,  say  fiye  minutes,  it 
again  awoké  and  repeated  its  eating,  and  bead-mbbing  witb  its 
paws.  In  fifteen  minutes  more  I  placed  the  -f  pôle  oyer  tbe 
root  of  its  tail.  Tbis  also  made  it  sleepy  and  stupid.  Waiting 
tben  about  an  bour,  I  applied  the  +  pôle  to  its  bead  about  one 


minute.  It  kept  still  daring  tbe  application,  slept  a  minute, 
and  tben  woke  up  to  eat,  but  fell  asleep  wbile  in  tbe  act  of 
eating,  and  let  tbe  bread  drop  from  its  paws. 

Tbe  application  of  tbe  pôles  in  succession  and  alone  for 
periods  yarying  from  one  minute  to  a  balf-bour  prodaced  only 
tbe  same  kind  of  symptoms,  and  failed  to  kill  tbe  animal  in 
twenty- four  bours. 

At  tbe  end  of  tbis  time  I  applied  an  indoced  current  from 
an  electro-magnetic  machine,  strong  enougb  to  be  distinctly  felt 
to  tbe  elbows  in  man,  witb  the  effect  to  greatly  excite  tbe  créa- 
ture and  make  it  yiolently  jump,  but  not  to  kill  it,  or  seem  to 
affect  it  afber  tbe  application  ceased,  any  more  than  the  magnet 
did.  Towards  tbe  last,  tbe  magnet--eitber  pôle — appeared 
only  to  excite  and  stimulate  tbe  animal,  wbicb  would  make 
great  efforts  to  escape,  sometimes  seizing  tbe  end  of  tbe 
magnet  in  its  moutb  and  jerking  it  quickly  witb  ail  its  migbt. 
But,  earlier  in  tbe  course  of  tbe  experiment,  tbe  animal  showed 
a  préférence  for  placing  its  bead  towards  tbe  nortbward  end  of 
tbe  magnet,  and  its  posterior  part  towards  tbe  sontbward  pôle  ; 
and  if  by  chance  it  turned  tbe  binder  portion  of  its  body  to- 
ward tbe  nortbward  end,  or  its  bead  towards  tbe  sontbward 
end,  it  would  soon  seem  uneasy  and  change  into  the  old  posi- 
tion, wlien  it  would  sit  comparatiyely  quiet  for  a  considérable 
time.  Tbese  last  trials  were  made  witb  one  pôle  at  a  time, 
and  also  witb  two  straigbt  magncts  at  once,  so  tbat  a  reyerse 
pôle  was  on  eacb  side  of  tbe  jar. 

5.  I  applied,  for  about  tbree  seconds,  tbe  —  (nortbward 
pôle  of  tbe  same  magnetic  rod  uscd  in  tbe  last  two  experiments 
to  tbe  ynlya  of  a  yery  s  mail,  bealthy,  female  poodle-dog.  In  a 
few  minutes  tbe  animal  seemed  sUmulated  and  frisked  about  ; 
tben,  after  ten  or  fifteen  minutes,  licked  tbe  parts  toucbed,  as 
if  to  allay  irritation  there.  At  tbe  end  of  balf  an  bour  tbe  ex- 
citement  was  increased,  as  manifested  by  the  staring  and  wild 
appearance  of  tbe  eyes,  tbe  rapid  motions  and  jumping  wben 
spoken  to,  and  tbe  sligbt  spasmodic  twitching  of  tbe  muscles 
wben  the  animal  was  sitting  on  its  haanches. 

Afber  a  few  bours,  as  tbe  dog  slept,  it  seemed  to  dream,  and 
gaye  fréquent  starts  and  uttered  low  cries  ;  tben  trembled  yio- 
lently wben  awakened.  Its  wbole  body  bad  a  contracted  look, 
and  it  was  restless  and  little  disposed  to  sleep.  At  the  end  of 
twenty-four  bours  its  appetite  was  ravenous,  and  tbe  excited 
condition  continucd,  but  witb  less  intensity.  About  tbis  time 
it  bad  yomiting  and  tben  yiolent  purging,  and  tbis  state  of 
tbings  continued  at  least  tbree  days  ;  still  tbe  animal  did  not 
appear  yery  ill,  and  its  appetite  kept  good;  but  a  powerfnl 
impression  bad  eyidently  been  made  on  its  neryous  System. — 
The  (American)  Journal  of  Psychoîogîcal  Medictne, 


A  BOUQUET  DISSEGTED  BY  A  BOTANIST. 

ET  us  oyerbaul  onr  bouquet.  What  baye  we  gotP 
Willows,  birches,  poplars  "ail  a  blowing  and  a 
growing,"  plane  buds  just  showing  tbeir  pink  styles, 
primroses,  wallflowers,  flowering  currants,  Berberis, 
one  sbeet  of  golden  bloom  ;  maples,  some  in  ail  tbe  graceful 
beauty  of  inflorescence,  others  witb  tbe  golden  bue  of  new-bom 
foliage  ;  tbe  Canadian  Amelanchier,  a  sight  to  make  tbe  beart 
bonnd,  so  beautiful  in  its  snowy  flowers.  Let  no  florist  taUc  of 
"  windmill  petals  ;*'  let  bim  see  tbe  snowy  medlar  in  fnll  bloom, 
and  acknowledge  tbat  the  windmill  flowers  are  no  disfigurement, 
Tbe  grape-pear  is  another  not  inappropriate  name  for  tbis 
plant,  for  its  flowers  are  like  those  of  a  pear  (tbougb,  in  trutb, 
the  latter  are  nearer  to  the  florist's  idéal),  and  arranged  in 
grape-like  clusters.  How  came  it  witb  such  a  name — ^Ame- 
lanchier P  Books  tell  us  tbat  it  is  Sayoyard  for  medlar.  Indeed  ! 
but  we  sbould  be  grateful  for  more  information  as  to  tbis  word. 
Perhaps  some  pbilologist  will  kindly  tell  us  more  about  it. 
Are  Hooker,  Koch,  and  otber  botanists  right  in  separating  tbis 
from  the  pears  P     No  one  looking  at  the  flowers  wonld  say  so. 
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Bat  then  thé  fruit  is  ten,  not  five-celled,  and  that  is  a  différ- 
ence. Thero  are  several  yarieties,  but  we  confess  our  inabilitj 
to  distinguish  them,  and  stick  to  the  two  species,  the  one 
European,  with  the  blunter  leaf  ;  the  other  European,  with  the 
pointëd  leaf. 

What  haye  we  hère,  with  âowers  like  a  large  double 
peach,  and  leayea  like  those  of  Kerna  japonica?  Surelj 
it  is  a  peach  or  an  apricot  P  But  how  conies  it  with  row 
afler  row  of  soft  downy  fruits  in  embryo,  like  eggs  in  a 
nest — apricots  luzuriating  in  six  or  eight  carpels  instead  of 
one  ?  No  doubt  it  is  a  Prunus  "  gone  mad/'  as  a  satirical 
friend  bas  it,  though  eyen  he  recognizes  the  rare  beautj  of  the 
monster.  No  wonder  the  botanists  wére  puzzled  when  they  first 
saw  it.  Carrière  called  it  Amygdalopsis  Lindhii,  not  recognizing 
its  exceptional  character.  But  truly  it  is  like  an  almond,  while 
Lindley*s  name,  Fninus  tnloha,  though  more  correct  generically, 
is  far-fetched  as  to  the  spécifie  name,  for  the  leaves  arc  not 
appreciably  three-lobed.  When  we  look  into  the  flower  and 
see  one  central  carpel,  and  five  subsidiary  ones,  each  on  a  little 
stalk,  we  ask  ourselves  if  it  would  be  an  adyantage  horti- 
culturally  to  baye  six  peaches  instead  of  one  from  a  single 
flower  ?  The  anawer  is,  no  ;  for  reasons  that  any  gardener  will 
appreciate.  When  we  ask  ourselyes,  what  if  the  additional 
carpels  proye  adyantageous  to  the  plant  in  some  recondite 
manner,  will  they  not  be  perpetuated  through  the  agency  of 
natural  sélection  (see  Darwin),  and  may  we  not  baye  hère  the 
fons  et  origo  of  a  new  genus  ?  If  so.  Carrière  was  only  before 
the  âge  when  he  established  it  as  a  new  genus.  On  the  other 
hand,  what  if  pre-Adamite  apricots  and  peaches  had  fiye  or 
more  carpels  to  each  bloom,  and  this  is  a  reyersion  to  older 
conditions  P  Who  can  tell  P  The  lake-dwellers  in  Switzerland 
had  plums  like  our  own  to  ail  appearance,  but  thèse  pre- 
historic  gentry  are  mushrooms  compared  with  other  inhabitants 
of  this  world  more  or  less  well  known  to  the  geologist.  And 
now  look  at  the  flowers  of  this  Acer  ma^cyphyllum  :  can  any- 
thing  be  more  exquisite  than  thèse  full  drooping  flower-clusters, 
each  flower  a  bell  of  perfect  monld  and  with  a  filmy  tuft  of  hairs 
around  the  stamens  whîch  art  oonld  not  imitate.  But  that  is 
not  ail.  Nature  made  thèse  things  for  a  purpose  ;  and  wonder- 
fuUy,  thrice  wonderfuUy,  is  eyerything  adapted  to  the  fulfilment 
of  that  purpose.  See  hère  the  principle  of  the  diyision  of 
labour  carried  out,  see  there  the  care  taken  to  insure  the  ripen- 
ing  of  the  seed  and  the  perpétuation  of  strong  healthy  seedlings. 
In  this  particular  plant  the  majority  of  the  blossoms — ^those  at 
the  free  end  of  the  duster — ^haye  stamens  only,  and  thèse  sta- 
mens protrudingbeyond  their  enyelopesbursting  with  ripe  pollen, 
as  the  bées  full  well  appreciate,  and  each  one  clothed  with  the 
délicate  cobweb-like  hairs  before  alluded  to.  Look  now  at  the 
yery  bottom  of  thèse  flowers,  and  see  the  thiclç  fleshy  green 
disk  trickling  ont  its  dewdrops  of  honeyed  liquor.  Do  you  won- 
der that  messieurs  the  bées  are  at  work  hère  P  What  a  feast 
for  them  !  How  they  battle  with  the  hairs  which  coyer  oyer 
the  treasnre  !  How  thickly  they  get  dusted  oyer  with  pollen 
as  they  are  rifling  the  honeyed  store  !  Now  look  at  the  flowers 
near  the  base  of  the  cluster,  and  notice  that  they  are  in  groupe 
of  three,  the  central  one  the  most  yigorous,  and  bearing  the 
yonng  seed-yessel  (a  fact  for  Mr.  Meehan,  this  ;  the  female 
flower  80  placed  as  to  receiye  the  full  flow  of  sap),  the  side 
attendant  flowers  similar  to  those  at  the  end  of  the  cluster. 
Examine  now  the  central  female  flowers  ;  there  is  the  young 
seed-yessel,  its  stigmas  ail  protruded,  ready  for  messieurs  the 
bées  to  alight  on  when  weary  of  their  labours  in  the  poUen- 
bearing  flowers.  There  are  stamens  hère,  too,  around  the 
young  seed-yessel,  but  they  are  poor  staryelings  compared 
with  the  others  ;  they  are  short,  and  do  not  protrude  beyond  the 
petals  ;  their  anthers  are  close,  their  pollen  is  not  ripe,  their 
stalks  are  less  hairy  than  in  the  maie  flowers,  and  though 
there  is  a  trace  of  disk  at  their  base,  the  disk  is  dry  as  a 
chip  :  no  honey  there.  It  is  clear  that  Nature  does  not  intend 
thèse  atomies  to  be  the  parents  of  the  seedlings.  The  diyision 
of  labour  principle  is  acted  on  hère,  one  flower  is  seryiceable  for 


pollen,  the  other  for  seed.  What,  then,  is  the  meaning  of  the 
stamens  in  the  female  flower  P  Possibly  they  may  be  useful 
for  other  flowers,  or  if  pollen  from  other  flowers  fall  short  ;  but 
more  probably  they  are,  as  it  were,  relies  of  an  earlier  state  of 
things,  when  the  diyision  of  labour  was  not  carried  ont  as  it 
is  now  ;  and  when,  instead  of  the  influence  of  the  pollen  from 
one  flower  on  the  etigma  of  another  being  found  requisite  or 
préférable  to  insure  the  continuance  of  the  species,  fertâlization 
was  effected  by  the  agency  of  the  pollen  on  the  stigma  of  the 
same  flower.  Physiologiste  tell  us  that  this  séparation  of  the 
pollen  dément  from  the  germ-producing  structure  is  an  adyanoe, 
that  a  stmcturally  perfect  flower  is  in  a  physiological  sensé 
degenerate,  and  that  a  oross  in  some  form  or  another  is  essen- 
tid  to  the  yigoor  and  prolificacy  of  the  species. 

The  other  maples,  of  which  there  is  a  fine  collection  in  the 
garden,  show  the  same  facts  as  those  we  baye  alluded  to  in  the 
Acer  macrophyllum.  Let  us  hope  that  no  one  will  think  their 
beauty  detracted  from  by  this  exposure  of  their  life-histoty.  To 
us  the  knowledge  that  each  flower  has  its  history  written  for 
us,  if  we  would  but  read  it,  adds  immensely  to  their  interest. 
They  become  then  to  us  as  it  were  humanized.  We  sympathise 
with  them  ;  and  wonderingly,  and,  we  hope,  reyerentially,  admire 
what  before  we  merely  looked  at  with  more  or  less  pleasure. 

But  our  nosegay  is  not  half  exhausted.  Hère  are  Payias, 
with  leayea  half  expanded,  and  of  the  most  délicate  yiolet  or 
mauye  tinta  imaginable.  Hère  is  a  double  white  peach,  a 
glorious  sight  indeed,  with  its  large  dead-white  blossoms. 
Hère  is  the  qnaint  Caragana,  with  its  laburnum-like  flowers 
and  queer  stnnted  "spurs,"  quite  normal,  not  monstroua, 
though  ngly  enough  to  be  so,  were  it  not  for  the  fact  that  the 
most  beautifnl  of  flowers  in  florist'a  eyes  are  monatrous  !  And 
hère  is  a  Bibea,  or  rather  what  we  took  for  ono,  and  hunted  in 
yain  through  books  and  plates  for  its  name,  till  at  length  light 
gleamed  in  on  us,  and  we  found  we  had  a  Kosaceous  plant 
{NuiUdia  cerMiformU)  to  deal  with — yery  like  a  Eibes,  yery 
nnlike  a  rose — not  beautifnl,  œrtainly,  but  interesting;  and 
when  the  wildemesa  is  gone,  where  shaU  we  go  for  a  spécimen 
of  a  Bibea-like  roaeP  And  hère  ia  another  out-of-the-way 
Boaaceoua  plant — a  Potentilla  or  a  Geum,  we  think,  aa  we  look 
at  ita  trailing  habit  and  yellow  flowers.  Neither  one  nor  the 
other,  aays  the  magnifying-glass,  but  a  Walsteinia,  as  odd  in  its 
way  aa  Ûie  Nuttalia,  and  much  prettier  ;  odd,  because,  with  the 
appearance  of  a  Potentilla,  it  has  the  structure,  so  far  as  the 
flower  tube  and  carpels  go,  of  an  Alchemilla.  But  then  we 
remember  that  roses  and  saxifrages  are  yery  moltiform,  and, 
though  ail  tied  together,  yet  including  some  cnriously  eccentric 
forme.  Our  bouquet  is  not  a  third  oyerhauled,  but  the  patience 
of  the  reader  ! — ^oh,  reader  !  pray  excuse  "  A  Bambler,^  on  a 
handful  of  flowers  from  Chiswick. — Oardener»*  Chronid^, 


MALAGA8Y  VILLAGES.^ 


ALAGASY  yillages  on  leyel  ground  are  generally 
monotonous  and  uninteresting  enough.  There  is 
little  to  distinguish  one  house  from  another,  and 
there  is  seldom  much  yegetation  growing  within 
the  inclosure  of  the  fosse  to  giye  the  charm  of  yerdare 
to  the  appearance  of  the  place.  In  some  yillages  the 
Hàdy  is  filled  with  lemon  and  peach  trees,  but  thèse  do  not 
show  much  aboyé  the  surface  of  the  ground.  In  most  yillages 
there  are  seyeral  shallow  square  pits  scattered  hère  and  there 
amongst  the  bouses.  Thèse  are  called  FahUra^  and  are  used 
to  keep  cattle  in  dnring  the  time  of  their  being  fattened. 
People  haye  a  notion  that  the  animais  thriye  best  if  they  stand 
during  the  feeding  with  the  fore  legs  at  a  higher  leyel,  so  as  to 
throw  the  weight  of  the  body  on  the  hind  quarters.  Whether 
this  is  a  mère  fancy,  or  has  any  foundation  in  fact,  it  is  nn- 
deniable  that  many  animais  attain  a  great  size  ;  but  probably 

1  See  Illostration  on  p.  627. 
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their  plentifnl  anppltea  of  lodian  cora,  angar-aaiie,  aod  otber 
food,  haa  more  to  Ao  witli  tbeir  excellent  condition  than  their 
poatnre  wben  feeding.  The  «ails  of  roan;  honaea  are  ooTered 
with  circular  calces  of  oow-dang  drjing  in  tfae  lan.  Thia  fael 
is  cbi«fly  uwd  for  heating  the  flat  anrfaces  of  rock  from  vhich 
the  slaba  need  în  mating  tomba  are  procnred. — Madagaicar 
nmf  il>  Feople. 


REVIEWS  OF  BOOKS. 

A  Sandbook  of  PhrtJtology.     By  C.  Donovan.     London  : 
Longmana.     1870. 

WE  had  thoDgbt— na;,  «e  bad  boped — tbat  phrenobgj  bad 
met  nearfj  tbe  lame  fate  m  spirit-rapping,  and  bad, 
irith  it,  baen  conaigned  to  tbe  limbo  of  effete  methods  of  char- 
lalanerie.  Bot  ire  hod  boped  in  vuu.  Hère  ia  a  treatiae, 
igsned  bj  the  fint  pablisbing  Bnn  in  tbe  «orld,  end  written, 
tbe  titie-page  tells  as,  by  "  C.  Donovan,  Frof«aaional  Fhreno- 
logist,  Doctor  of  Fbiloaophy,  and  Fellow  of  tbe  Etbnologioal 
Society,"  Wbaterer  tbe  aeientiBc  statos  of  a  "  profeased  phre- 
nologiat  "  maj  be,  we  will  not  atop  to  inqnire  ;  bnt  tbere  can 
be  no  question  ai  to  tbe  Doctor  of  Fbilosopbj  and  tbe  Fellow- 
■bip  of  tbe  £tbnoI(^aal  Societj,  a  body  of  which  Professer 
Hoilej  is  tbe  président.  We  canuot  bat  express  oar  astoniab- 
ment,  therefore,  tbat  afellow  of  a  society  of  aaob  bigh  standing 
as  tbe  Etbnological,  oonid  be  foand  to  compoae  a  book  fnU 
of  tbe  wild  nonsense,  tbe  arrant  absnrditiea,  «hicb 
tbe  teit  of  tbe  work  before  us  rereala  in  ererj  page. 
It  ia  tbroagbont,  from  cover  to  corer,  a  tiaane  of 
tbe  most  QDBoienti6o  dogmatism,  witbont  a  single  gleam  of 
adranced  anatomical  or  psjchologioal  fact  or  ressoning.  So 
much  good  work  bas  been  doue  of  late  yeara  in  tbe  inrestiga- 
tion  of  botb  brain-stmctnre  and  brain-fn notion,  tbat  it  woald 
not  bare  been  too  mnch  to  espeet  tbat  a  fellovr  of  tbe  Ethno- 
logical  Society  might  at  leaet  bave  been  expected  to  gire  ns  so 
tnncb  of  a  résumé  as  migbt  bave  been  picked  np  from  tbe 


popular  acientîtÏD  periodicala.  But  wben  ne  fiad  none  of  tbîa, 
bnt  în  its  atead  an  alla  podrida  of  misplaced  qaotatioua  from 
tlie  poète,  and  a  string  of  nnsopported  assertiona,  sacb  as  are  to 
befoundin  tbe  proipectas  of  every  itinérant  bnmp-feeler  in  tbe 
conntry,  we  maj  well  ask  if  tbe  Etbnologieal  Society  does  not 
mean  to  take  some  steps  to  prevent  ita  name  being  even  indi- 
rectiy  associated  witb  a  work  in  eveiy  way  ao  nnwortby  of 
modem  science. 

Dr.  Donoran'a  philosopby — of  whicb  be  claims  to  be  a 
doctor — ia  aurpaased  by  tbe  purity  of  bis  Englisb  style  and 
tbe  ezqaisite  good  taate  and  extrême  euaviter  in  modo  of  bis 
préface.  In  tbe  conolnding  lines  of  tbia  composition  be  sajs  : 
— "  FhreQology  haa  no  rival  theory.  There  is  no  otber  doctrine 
of  mind  and  brain  vith  wbicb  it  can  be  oompared.  And  sa 
witb  opponenta  it  ia  *  Hobson's  ohoice  ' — tbat  or  nothing."  Of 
tbe  dignified  and  refined  mode  in  wfaicb  the  aothor  leamed  in 
philosopby  disconrsea  «e  sliall  say  not  a  word;  but  ire  would 
jnst  obserre  tbat,  adopting  the  ooarteons  ezpreaaîoa  of  Dr. 
Donoran,  and  falling  on  the  altematîte  he  politaly  an^ests, 
we  shonld  iafinitelj  prefer  the  "  nothing  "  to  anytbiog  in  the 
sbape  of  the  Bceotian  philosopby  wbîcb  the  "  professed  phre- 
nologist  "  adrancea. 

Obêervafiotu  on  Fundamental  Principlct,  and  tome  exMng 
Defeiiia  in  National  Edaealiou.  By  Nbil  Arnoit,  M.D„ 
F.B.S.,  &c.,  Memberof  tho  Senate  of  the  London  Unireraity. 
London  :  Longmans.     1870. 

DB.  ABNOTT'S  expérience  as  a  teacber,  and  aa  an  ezponent 
of  the  principles  on  wbicb  éducation  shonld  be  condacted, 
entitles  bim  to  apeak  on  the  question  he  bas  now  taken  np 
witb  more  or  leaa  of  tbe  iofluence  of  anthority.  We  tbink, 
therefore,  tbat  it  ia  to  be  regretted  tbat,  in  the  pages  of  the 
présent  work,  he  haa  not  confîned  bis  attcation  to  the  conaidera- 
tion  of  some  of  tbose  great  problems  whicb  now  occnpy  tbe  minda 
of  oar  leading  lavanU  and  stateamen.  luatead  of  doing  tbis  ezeln- 
sively,  Dr.  Amott  haa  allowed  bis  pen  to  wander  from  the  proper 
limita  of  bis  anbject,  and  bas  gone  into  the  investigation  of.or 
rather,  the  espresiion  of  individnal  opinions  on,  some  abatract 
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questions  which  excite  the  attention  of  philosophers.  In  a  work 
on  éducation,  we  think  it  woiild  hâve  been  better  to  hâve  avoided 
sucb  matters  as  those  of  primai  caasation  and  the  probabOitj 
or  improbability  of  an  intdligent  Creator.  Sach  matters  hâve 
really  nothing  to  do  with  a  national  practical  scheme.  Another 
defect  which  we  obaenrs  is  tlie  anthor's  "  mie  and  compass" 
failing,  if  we  maj  ao  style  it  ;  his  tendenoy  to  schematic  repré- 
sentation of  the  meihod  in  which  ideas  of  scientifîc  facts  shoald 
be  conveyed.  Indeed,  on  the  whole,  we  are  not  so  well  pleased 
with  this  prodnction  of  the  aathor's  as  with  some  of  bis  oarlier 
writings.     It  is  too  much  of  a  made*up  book. 


Noies  of  a  Course  of  Nine  Lectures  on  Light.  Delivered  at  the 
Royal  Institution  of  Groat  Britain,  April  8 — June  3, 1869, 
by  John  Tyndall,  LL.D.,  F.B.S.  London:  Longmans, 
1870. 

DB.  TYNDALL  did  not  intend  the  notes  of  his  last  year's 
lectnres  to  receive  fnrther  publication  than  that  rcsulting 
from  tbeir  being  p]aced  in  the  hands  of  his  pnpils  ;  but,  at  the 
request  of  varions  persons,  he  bas  conaented  to  issue  them  as  a 
small,  convenient»  and  cheap  mannal,-  which  will,  we  doubt 
not,  prove  immensely  x)opalar  with  students  of  Physics.  Thèse 
lectnre-notes  are,  as  the  title  implies,  devoted  to  the  subject  of 
Light  and  its  laws.  They  are  arranged  as  a  séries  of  apho- 
risms,  and  they  constitute  one  of  the  clearest  treatises  on  Optics 
that  we  bave  seen  for  a  long  time.  It  is  a  book  which  we 
especially  commend  to  the  student,  as  it  is  brief,  clear,  acca- 
rate,  and  tolerably  easily  mastered. 
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CORRESPONDENCE. 


It  it  distiaelly  to  b«  bcme  in  mind  thai  im  do  not,  by  inicrting  letten,  eonrey 
any  opinion  favoimbW  to  their  oontoita.  We  open  onr  colniBiit  to  «11,  withoat 
Iwaning  to  Miy  ;  and  tàossnpply  a  tèmunéL  tôt  th»  pabUcatiomof  opmioBa  of 
nllihMM. 

No  notice  whaterer  wîU  be  taken  of  enonymona  eommonioatioBa. 

We  cannot  nndertake  to  retnm  rcgeoted  commiinioations. 


AliPETRAOIUS  S  AND  Ç  IJBS2S  MaJOSIS. — From  H.   MiCHSLI. 

Whitubt. 

SiB. — ^Ih  June,  1868,  Hor  Sohmidt  vrrote  Mr.  Birt,  drawing  atten- 
te Alpetragius  S,  which  Béer  and  Mfidler  show  on  their  map  as  a  erater 
nearly  anûle in  diameter,  and  deaoribe  it  in  ** Der Mond "  as  the  smaU 
erater  B,  which  shines  with  a  light  of  8''  ;  Schmidt  siated  that  this 
erater  haa  now  disappeared  and  &  white  spot  occupied  its  place,  and 
in  this  Mr.  'Bixi  confirms  him. 

I  examined  this  région  on  the  evening  of  June  8th,  witJi  a  power  of 
250  on  my  silvered-glass  reflector  of  G^''  aperture  : — ^I  found  no  orater 
of  the  size  which  Béer  and  Madler  show,  but  in  its  place  a  very  oon- 
spicuouB  bright  white  spot  of  about  8"  diameter  and  &om  6"*  to  7""  of 
brightness,  dosely  resembling,  both  in  charaoter  and  si»,  the  white 
spot  Linné.  Béer  and  Madler' s  little  craterlet,  south  of  ^,  was  plainly 
visible,  and  lay  exactly  on  the  edge  of  the  white  spot,  and  due  south 
of  its  centre. 

On  a  caief  ul  scrutiny  I  detected  in  the  centre  of  the  white  spot  a 
most  minute  craterlet  or  blowhole,  not  more  than  half  the  sise  of  the 
craterlet  mentioned  above  ;  this  minute  pit  is  not  shown  in  Schmîdt's 
drawing  or  mentioned  by  Mr.  Birt  as  havîng  been  seen  by  him  when 
he  examined  this  spot  in  June,  1868  ;  and  thèse  observatioiia,  which 
are  pubHshed  in  "  The  Student,"  vol.  2,  p.  48,  ace  the  only  oiies Ihave 
met  with. 

It  appears  to  me,  then,  that  we  bave  hère  a  remarkable  analogy  to 
the  case  of  Linné.  Firstly,  a  well-defined  erater  is  shown  by  Béer 
and  M&dler  ;  secondly,  a  white  spot  is  now  on  the  site  of  this  erater  ; 
and,  thirdly,  the  discoveiy  of  a  minute  pit  in  this  white  spot. 

With  regard  to  K  Ursœ  Majoris,  the  latest  publishedmeasuiement  I 
hâve  seen  is  one  by  Mr.  Williams,  of  liverpool.  In  the  Âstronomical 
Register  for  May,  1868,  he  gives  *<  distance  1*85",  epoch  1868-9;" 
it  being,  however,  a  binary  star  in  rapid  motion,  the  oomponents  are 
now  dosing  up. 

I  divided  it  last  night,  with  a  power  of  250  on  6t"  apertore,  and 
estimated  the  distance  as  being  from  1''  to  1.5". 


PejMrth,  Truro,  June  IQth,  1870. 


H.  MiCHBLL  WHXTI.ST. 


Thb  Doublb  Star  ^  Ubs£  MAJOBis.^-From  Hbkbsbt  Lf oau:*. 

SiB, — ^With  référence  to  the  inquity  of  y our  correspondent  reapecting* 
the  double  star  Ç  Ursœ  Majoris,  I  beg  to  say  that  laâb  night  I  examined 
the  pair,  and  estimated  the  central  distance  at  a  little  under  l'S". 

It  seems  to  me  somewhat  extraordinary  that  yonr  correspondent 
should  not  see  them  divided  with  4^  in.  of  aperture  ;  perhaps  he  h&a 
not  got  his  object-glass  perfectly  adjusted.  The  stars  are  finély  sepsk- 
rated  in  my  télescope,  which  bas  an  aperture  of  5|  in.,  aad  a  vaiy  fino 
correction*    The  power  used  was  750. 

I  am,  Sir,  yours  obedisntly, 

HXBBB&T  iNOAXil.. 

1,  Champiofi'grovef  Chawpion'hiU,  S.E.,  June  11. 


Mbtbobologt  of  Mat,  1870.— From  the  Rkv.  F.  B.  Fai^kn] 

SiB, — I  beg  to  send  you  a  few  partîculars  of  'the  weather  ot  laat 
month,  as  deduced  from  observations  conducted  by  myself  in  titiîs 
midiand  région. 

The  cironmstsaioes  of  atmosphedc  température  and  molstnrs  rof  er 
to  a  stratnm  of  air  four  f cet  fsom  the  groimd. 

The  "  Bolar  "  thermometer  bas  its  bulb  blaokened  and  isoloeed  in  a 
yacuum  glasa  chamber,  and  is  3}  ft.  àbove  the  groxmd. 

Another  thermometer  is  fredy  expooed  to  the  sky,  and  indioateai  tb« 
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lowest  temperatore  to  whioh  unaheltexed  yegetation,  near  the  earth*B 
surface,  Ib  snbjected  in  the  ooarae  of  the  night. 
The  barometer  is  335  ft.  above  sea-level. 

I  hâve  the  honoar  to  remain,  Sir,  yoor  obedient  serraiit, 

F.  B.  Falknbr. 
Appléby  Qrammar  Schoolf  Leicestershiref  Jane  11. 

METEOROLoaT  OF  Mat,  1870. 

Mean  maximum  temi>eratare  of  air    65*5 

Mean  minimum  température  of  air    41.4 

Mean  dinmal  rangée  of  température  of  air    24*1"* 

Highest  température  of  air,  on  the  2 Ut    79*5*' 

Lowest  température  of  air,  on  the  3rd  31*4'' 

Total  Tange  of  température  of  air  48-1° 

Mean  température  of  the  air  53*9° 

Mean  température  of  a  moist  evaporating  surface    49*3*^ 

Mean  température  of  the  dew  point    44*7** 

Mean  tnaTininra  readïng  of  solar  thermometer 114*6^ 

Highest  reading  of  soU^  thermometer,  on  the  29th 1290^ 

Mean  minimum  température  of  unaheltered  yegetation    . . .     35*4° 
Loweflt    température  of  unaheltered   végétation,  on  7th 

andlOth 24-0' 

Mean  humidity  of  the  air '71° 

Mean  weight  of  water  in  a  oubic  foot  of  air 3*4  grains. 

Meanheightof  the  barometer 29749  in. 

Highest  observed  reading  of  barometer,  on  the  26th    30*140  in. 
Lowest  observed  reading  of  barometer,  on  the  12th...     29*050  in. 

Observed  range  of  the  barometer  1*090  in. 

Eainfall 0*750  in. 

In  the  lower  régions  of  the  atmosphère,  southerly  wînds  blew 
twice  as  often  as  northerly  ;  and  westerly  blew  twice  as  often  as 
easterly  winds. 

The  dronght  stîll  prevails  in  this  neighbourhood,  and  there  is  no 
prospeot  of  anything  like  an  average  grasa-orop. 

Oây  6*1  inohes  of  ndn  hâve  fallen  sinoe  the  beginning  of  the  year 
Qp  to  the  présent  date. 

There  are  often  threateiiings  of  rain,  with  dark  olouds  and  a  falling 
barometer;  but  generally  only  a  change  of  wind  takes  place,  the 
cloads  disperse,  and  serene  weather  again  sets  in. 


Mb.  PbogtO&'s  "  Satdkn." — From  B.  A.  Pboctob,  B  Jl.,  FJBJLS. 

SiB, — I  shonld  be  hard  to  please,  indeed,  if  your  admission  abont 
Satum  did  not  satisfy  me.  Tour  note  differed  in  one  very  marked 
respect  from  the  altogethor  natural  nûstake  you  had  fallen  into.  It 
was  very  new,  indeed,  to  me  to  hear  *'  Satum  *'  called  a  compilation  ; 
but  it  was  nothing  new  to  find  the  éditer  of  Scibntific  Opinion  too 
gênerons  and  straightf  orward  to  be  unwilling  to  withdraw  an  accidentai 
miastatement. — ^Yours  very  truly, 

BiCHARD  A.  PbOCTOB. 

A  Latb  Bbplt. 

SiB, — I  am  not  sure  whether  Dr.  Ingleby  is  a  reader  of  Scibntific 
Opinion.  He  lately  made  some  commente  in  Nature  npon  views  of 
mine  respecting  the  Moon's  apparent  magnitude.  I  made  a  brief 
reply,  conoeiving  that  courtesy  required  it  ;  the  éditer  of  Nature  forgot, 
however,  to  insert  my  letter.  Perhaps  you  will  not  mind  letting  thia 
apology  for  apparent  inoivility  appear  in  your  cocrespondenoeoolamns. 
— Tonra  tmly, 

BiGHABD  A.  PbOCTOB. 


MiLiTABT  Education. 


SiB,— It  may  hâve  ooourréd  to  you  that  one  of  thetopies  of  the  day, 
namely,  Militiffy  Education,  as  reported  on  by  the  Boyal  Commission 
appointed  to  inquire  into  its  présent  state,  hais  called  forth  but  liitle 
expression  of  public  opinion,  whether  soientific  or  otherwise.  The 
professional  notices  in  the  ndlitaxy  periodioals,  the  brief  diaonssion  in 
Farliament,  and  the  f  ew  letters  in  the  newspapers,  hâve  not  eihansted 
ail  that  may  be  nsef  olly  said  of  this  Beport— oertainly  not  in  reUtion 
to  Natural  Science,  and  Oeology  in  partionlar,  for  whioh  the  Commis- 
aioners  appear  to  hâve  no  inteiest;  whilst,  jndging  from  a  Boyal 
Sngineer^s  letter  in  the  Times,  criticising  Sir  J.  Lnbbook's  speech  in 
Parliament  on  the  neoessity  of  général  soientific  éducation  in  the  Army, 
we  may  «oppose  that  geological  knowledge  ia  neither  exact  nor  exten- 
aive  in  the  Sdentific  Corps,  though  it  is  invaluable  to  tiie  militaxy 
man,  whether  marching,  camping,  establiahing  forts»  or  building  bar- 
raoks.  The  form  of  ground,  topography,  or,  more  eomprehenaively, 
pbyaioal  geography,  means  nothing  withont  geology  ;  the  relative  pro- 
daotiveneaa  of  routés  and  diatriota  dépends  on  geological  structure  and 
composition  ;  drainage  and  water-snpply  are  geological  mattera,  and 
•o  axe  the  snpply  and  aeleotion  cl  bnilding-materials,  suohaa  oements. 


mortar,  slates,  stones,  bricks,  and  tiles  ;  the  nature  of  foundations, 
the  making  of  earthworks  and  roads  are  ruied  by  geology,  even  when 
made  by  the  dullest  workmen  by  rule-oMhumb  ;  fossil  fuel  and 
metaUio  and  minerai  substances,  require  in  their  finding  and  récog- 
nition geology,  oombined  with  mineralogy,  as  in  tho  above-mentioued 
instances  of  the  value  of  this  knowledge,  whioh  comprehends,  when 
complète,  ail  branches  of  Physioal  Science. 

If  the  érection  of  forts  be  determined  on,  they  must,  of  course,  be 
placed  where  miUtary  men  require  them  ;  and  their  arbitrary  position 
often  makes  their  building  oostly  and  their  water-supply  diffîoult. 
But  why  should  not  their  f  ull  cost  be  estimated  at  first  P  Wby  should 
their  construction  be  carried  on  through  a  succession  of  mishaps  and 
blundors  ?  A  western  wall  of  the  Yem  Fort  was  bmlt  on  the  verge 
of  flat  Portland  limestono,  lying  on  sand  and  day,  and  liable  to  be 
left  unsupported  by  thèse  soft  bedâ  when  undermined  by  tho  waves  of 
the  Channel,  as  had  often  been  the  case  before  ;  and  tÛs  the  diffs  of 
the  ialand  show.  Of  course,  the  wall  sank  with  the  first  slip  of  the 
limestone  edge,  and  had  to  be  reconstruoted.  For  the  great  Ports- 
down  Fort,  a  water-supply  was,  of  course,  indispensable  ;  but  why 
was  money  wasted  in  boring  down  a  vertical  fissure  in  anticlinal 
(sharply-arohed)  chalk  beds  after  water,  whioh  must  hâve  run  away, 
on  one  hand  or  the  other,  as  soon  as  ever  it  filtered  through  the 
soil,  after  a  shower,  to  supply  the  known  springs  and  wells  at  Fare- 
ham  and  elsewhereP  "B.  E.'s"  letter  in  the  Timea  of  April  12, 
States  that  "boring  in  chalk  costs  little  money,  and  we  hâve  oer- 
tainly  obtained  plenty  of  water  in  similar  situations."  Similar  situa- 
tions, or  broken  anticUnals,  are  not  common  in  the  chalk;  and  it 
would  be  wonderful  if  any  engineer  obtained  any  water  in  suoh  a 
case.  The  Boyal  Engineer  appears  to  oonsider  that  one  boring  in 
chalk  is  likely  to  be  as  good  as  another,  just  as  any  part  of  a  sonnd 
cheese  may  be  stabbed  by  the  cheeae-taster  with  eqnal  résulte.  Sowe 
hâve  known  a  Civil  Engineer  impressed  with  the  notion  that  bine  olay 
could  never  be  borod  successfuUy  for  water,  as  he  thought  ail  bine 
clays  were  one  to  an  indefinite  dopth,  and  had  failed  in  his  few  trials, 
not  knowing  aoght  of  the  relative  lie  and  thicknoss  of  the  cl^s  he 
had  had  to  do  with. 

If,  as  "  B.  £.  "  says,  "  boring  in  chalk  costs  little  money,"  at  least 
let  the  ezpenditure  be  made  in  proper  situations  ;  and  if  snch  well- 
known  nnfavourable  ciroumstances  attend  the  boring  as  any  geolo- 
gist  must  hâve  antioipated  for  Portsdown,  the  public  moni^y  might 
from  the  first  bave  been  appropriated  for  rain-tanks,  or  other  water 
snpply. 

liiaok,  again,  at  tho  unestimated  cost  of  fort-building  on  bad  foun- 
dations. Masses  of  brickwork  were  set  on  slippery  days  in  Hamp- 
shire, — ^then  unbuilt,  and  subsequently  reconstruoted  on  an  arched 
base.  If  this  plan  be  right,  after  ail,  it  could  hâve  been  antioipated 
at  first,  the  neoesssry  expenses  estimated,  and  waste  avoided.  So 
in  the  Isle  of  Wight,  a  bÏEui  System  of  drainage,  made  on  anything 
but  geological  principles,  for  the  site  of  a  new  fort,  had  to  be  undone 
at  a  great  cost.  This  resuit  might  bave  been  auticipated,  but  geo- 
logical conditions  were  not  taken  into  due  considération. 

Sir  John  Lubbock  stated  that  "  when  our  army  went  to  the  Crimea, 
Sir  B.  Murohison  applied  to  the  Government  to  aend  ont  a  geologist, 
but  the  request  was  not  complied  with."  The  newspaper  report  of 
Sir  John's  statement  of  the  nnfortnnate  position  of  the  Commanding 
Engineer  wanting  water  in  the  Crimea,  and  not  knowing  how  to  get 
it,  is  strikingly  elear;  and  yet  "B.  £.,"  in  the  Times,  appears  not 
to  bave  seen  that,  though  Sir  John  Burgoyne  did  well  to  ask  Sir 
Boderick  abont  the  matter,  and  to  snpply  him  with  what  information 
the  yonng  Officer  of  Engineers  at  hand  could  give,  yet  some  one  on  the 
spot,  well  aoquainted  with  geology  and  water  supply,  was  what  waa 
needed  ;  and  suoh  an  expert  Sir  Boderick  had  urgently,  but  in  vain, 
requested  the  authorities  to  provide. 

After  ail,  it  is  satisf actory  to  find  that  "B.  E.,"  like  every officer  in 
the  army  who  haa  given  attention  to  Physioal  Science,  folly  sympa- 
thises with  Sir  John  Lubbock,  in  his  effort  to  press  on  the  Govern- 
ment the  neoessity  of  soientific  éducation  among  MiUtary  Mon.  The 
French,  Pïussians,  and  Danes  fight  none  the  worse  for  being  aeientifi- 
cally  educated.  Their  sdentific  éducation  begina  in  b<yyhood;  and 
thia  ia  a  matter  of  course  under  aérerai  European  Qovemmenta,  whilst 
English  gentlemen,  if  it  so  please  their  parents  and  guardiana,  may 
vegetate  with  inaotive  minds,  or  cultivate  one  or  two  faoulties  in 
leaming  Latin  and  Greek  in  a  dow,  blundering,  old-fashioned  manner. 
But  who  daxes  to  say  that  our  Engineers  aad  ArtHlery  Offloera  fight 
the  worse  becanse  they  hâve  devoted  some  years  to  the  adenoea  aad 
belong  to  the  Soientific  Corps  ?  Are  the  présent  génération  of  aoiaa- 
tific  Staff  Officera  waating  in  aoldierly  apirit  P  Ara  the  thonaand  aad 
more  Cadeta  who  bave  of  late  years  atadied  Natural  Science  waating  in 
phick  and  gallantry,  though  they  bave  had  an  improved  intdlectoal 
training?  Nay,  their  braveiy  haa  been  proved;  and  th^  poeaeea 
additional  aooomplishments,  whioh  do  uot  trench  on  the  mental  work 
required  by  any  miUtary  atndy  or  pnrsuit— whioh  wiU  hdp  them  and 
others  at  need,  and  be  always  at  oommand  to  enUven  a  ddl  station  or 
weary  route. 

The  Commission,  as  weU  aa  "  B.  E.,"  aaks  for  '*  praotioal  adenee," 
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and  dreade  the  effects  of  "  craxnming/'  Vivâ  voce  examinatiosB  meet 
tho  latter,  sonnd  elementary  instrnotion  only  can  prôdace  the  former. 
The  Eoyal  CommisBÎoners  on  Military  Education,  and  others,  seem  to 
think  that  the  practical  reenlta  of  Science  can  be  got  at  withont  ele- 
mentary teaching, — as  if  "  practical  geology  "  were  an  art  to  be 
taught  atan  honr's  notice  to  a  Mtlitary  Surreyor,  for  instance,  wish- 
ing  to  show  his  pnpils  how  to  seize  and  apply  the  geologîcal  featares 
of  a  oonntry, — or  as  if  even  Sir  Roderiok  Mnrchison  conld  tell  the 
Crimean  Army  by  lettcr  where  they  might  strike  the  rocks  for  water  ! 
The  above-mentioned  points,  and  mnch  else  having  référence  to  a 
libéral  and  useful  éducation  of  Military  Officers,  wonld  hâve  been  well 
woith  the  considération  of  the  Koyal  Commission,  even  thongh  its 
members  comprise  no  onc  devoted  to,  or  eminent  in,  the  Natural  and 
Expérimental  Sciences.  I  am,  Sir,  yonrs  tnxly, 

T.  B.  J. 
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Becretariet  of  Soeietiet  will  oblige  nt  hy  regolsrly  forwardiag  **Ab8traott  of 
ProceedingB  ;  "  and  they  wonld  do  mach  to  enhanee  the  intweat  and  saceaM 
of  thair  meetings  if  they  would  anabla  n»  to  pabliah  in  anticipation  "notioea 
of  paperB  to  be  read."  __« 

ETHNOLOGICAL  SOCIETY. 

JuNE  7th. — Spécial  meeting  at  the  Muséum  of  Practical  Geology, 
Dr.  A.  Campbell,  V.P.,  in  the  chair. — R.  H.  Tiddeman,  Esq.,  B.A., 
F.G.S.,  was  announced  as  a  new  member. 

Professer  Huxley,  LL.D.,  F*B.Sm  président,  read  a  paper  *'  On  the 
Chief  Modifications  of  Mankind  and  their  Geographical  Distribution." 
After  explaining  the  chief  physical  characters  by  which  the  several 
modifications  are  distinguished — such  as  colour,  character  of  hair,  and 
f  orm  of  skull — the  author  described  five  distinct  types  of  mankind  : — 
The  Austral  ioid,  found  in  Australia,  the  Dekhan,  and  the  valley  of 
the  Nile  ;  the  Negroid,  inclnding  the  Negroes  and  Bushmen  of  Afrioa, 
and  the  Negritos  of  New  Guinea,  Tasmania,  &c.  ;  the  Zanthochroio, 
distributed  throngh  Iceland,  Eastem  Britain,  Scandinaria,  North  and 
Central  (ïermany,  throngh  Eastem  Europe  into  Asia,  as  far  as  North- 
western India,  and  found  also  in  North  Africa;  the  Melanoohroio, 
situated  between  the  Xanthochroio  and  Australioid  peoples  ;  and  the 
Hongoloid,  a  large  and  somewhat  ill-defined  groop  oocupying  Central 
Asia,  the  two  Americas,  and  Polynesia.  The  paper  gave  rise  to  a  dis- 
cussion, which  was  sustained  by  Mr.  George  Campbell,  Mr.  Wallaoe, 
Dr.  Bay,  Mr.  Luke  Burke,  Mr.  Dendy,  Mr.  Squier,  and  others. 

At  the  same  meeting  Mr.  E.  G.  Squier  exhibited  a  large  collection 
of  drawings,  plans,  and  photographs  of  looalities  of  interest  in  Pern. 


ENTOMOLOGICAL  SOCIETY  OF  LONDON. 

A.  B.  Wallace,  Esq.,  président,  in  the  chair.— -Mr.  F.  V.  Jacques, 
of  Bristol,  was  elected  a  member. 

Exhibitions  were  made  by  Mr.  McLaohlan,  Mr.  S.  Stevens,  Mr. 
Albert  Mûller,  Mr.  W.  Warwick  King,  Major  Munn,  and  the  Seoretary . 

Communications  were  made  by  Major  Munn,  "  On  the  Honey-bee  ;" 
by  Mr.  A.  G.  Butler,  *'  On  the  possible  identity  of  Argynnis  Niohe 
with  A.Adippe-"  and  by  Mr.  G.  B.  Crotoh,  "On  the  Gênera  of 
Coleoptera^  studied  ohronologically  "  (second  part,  1802  to  1821). 


AEEONAUTICAL  SOCIETY. 


At  a  meeting  of  this  sooiety,  held  at  the  Society  of  Arts  on  Friday 
evening,  June  3rd,  Mr.  Glaisher,  F.B.S.,  in  the  chair,  several  papers 
were  read  and  illustrated  by  modèle. 

An  instrument  for  ascertaining  the  connection  between  yelocity  and 
pressure,  exhibited  by  Dr.  Smyth,  of  Maidstone,  procured  the  enco- 
miums  of  the  chairman,  who  stated  that  it  was  calculated  to  supply 
information  that  wàs  wanting  in  the  instrument  which  he  had  been 
nsing. 

In  the  course  of  discussion,  Mr.  A.  Stewart  Harrison  strongly  ad- 
Yocated  the  necessity  of  an  expérimental  period,  whereupon  the  chair- 
man asked  Mr.  Fred.  W.  Brearey,  the  honorary  secretary,  to  read  an 
extraot  itom  the  minutes  of  a  late  council  meeting  held  at  Stafford 
House,  at  which  were  présent  Mr.  Glaisher  (in  the  chair),  Sir  William 
Fairbaim,  Bart.,  Mr.  Brooke,  Mr.  Wright,  Mr.  Wenham,  Mr.  Ehien, 
and  Mr.  Brearey  (hon.  sec.),  as  follows  : — "  Sir  Wm.  Fairbaim  ob- 
serred  that  we  know  but  Uttle  of  the  reaction  or  lifting  power  of 
varions  forms  of  screw  blades  in  the  atmosphère  relative  to  the  force 
employed,  though  suoh  expérimente  might  be  easily  tried  and  the  data 
obtained.  Mr.  Brooke  was  of  opinion  that,  if  a  successful  aerial 
machine  was  to  be  constructed,  the  most  simple  and  obvions  plan  was 
that  of  inolined  surfaces  impelled  forward  horizontally.    The  most 


suooessful  experiment  that  he  had  eyer  witnessed  was  npon  this  prin- 
ciple,  the  motive  power  being  a  wound-up  dock-spring,  which,  as  long 
as  the  power  lasted,  sustained  the  machine  ;  and  f urther,  that  most 
large  birds  were  capable,  during  long  période  of  their  flight,  of  sna- 
taining  themselves  exactly  in  this  way.  It  was  f  urther  remarked  that 
we  were  praotically  ignorant  of  the  oonect  laws  of  the  snstaining 
power  of  inclined  surfaces  of  différent  forme  and  areas  ;  and  this  want 
of  knowledge  was  a  i>erpetual  stumbling-block  to  those  who  ^irere 
willing  to  spend  time  and  money  in  expérimente.  From  the  fact  that 
as  the  weight  and  size  of  birds  inqreased,  so  did  the  relative  wing  area 
decrease,  it  would  appear  that  the  ratio  of  sustaining  surface  to  weight 
or  résistance  was  by  no  means  in  equal  proi>ortion8.  The  chairman 
stated  that,  with  respect  to  plane  surfaces  of  varions  figures  exjwsed 
to  the  direct  impact  of  the  wind,  he  had  already  been  trying  some  ex- 
périmenta with  such  instruments  as  were  at  his  disposai,  and  that  by 
employing  two  anemometers  at  the  same  time,  so  as  to  be  sure  of 
comparative  results,  he  found  that  the  indication  of  force  increased 
with  the  sice  of  the  surface,  also  in  the  two  instruments,  equal  sur- 
faces shaped  into  différent  contours,  gave  différent  results.  Thèse 
interesting  expeiiments,  so  direotly  bearing  npon  the  question  of 
œrial  propulsion  and  résistance,  were  still  occupying  his  attention, 
but  at  présent  he  could  tell  us  nothing  from  actual  experiment  of  the 
résistance  of  inclined  surfaces  of  varions  forms.  It  was  then  proposed 
that  an  expérimental  fund  should  be  raised  by  subsoription,  and  that 
a  suitable  and  well-finished  anomometer  should  be  constructed, 
having  the  means  of  instantly  setting  varions  plane  surfaces  at  any 
desired  angle,  and  capable  of  registoring  both  horizontal  and  vertical 
force  simultaneously  for  ail  degrees  of  inclination.  The  results  to  be 
pnblished  for  the  benefit  of  the  Sooiety." 

Upon  this  proposition  being  put  to  the  meeting,  it  was  carried 
nnanimouely. 

LINNEAN  SOCIETY. 

JuNB  2nd. — G.  Bentham,  Esq.,  président,  in  the  chair.  The  Bev.  T. 
A.  Marshall  was  eleoted  a  FeUow.  The  président  nominated  J.  J. 
Bennett,  Esq.  ;  G.  Busk,  Esq.  ;  Dr.  J.  D.  Hooker,  and  W.  W.  Sannders, 
Esq.,  vice-présidents  for  the  ensuing  year. 

The  f  oUowing  papers  were  read  : — 

"  On  some  New  Forms  of  Extra-Enropean  Trichopterous  Insects," 
by  Mr.  B.  Maclachlan  ;  and  "  New  Lichens  recently  discovered  in 
Great  Britain,"  by  the  Bev.  J.  M.  Crombie. 

Professer  Bell  exhibited  a  flowering  speoimen  of  the  wild  tnlip 
(Tul^pa  êylvestris,  L.),  of  which  a  patch,  of  about  3  ft.  in  diameter, 
occurs  in  the  park  at  Selbome,  Hauts.  In  a  note  to  the  librarian, 
whicli  aooompanied  the  spécimen,  Mr.  Bell  etates  that  the  plant  ia 
undonbtedly  wild  there,  and  that  it  also  occurs  in  two  oiher  localities 
within  a  few  miles  of  Selbome  ;  vis.,  at  Froyle,  and  near  Théodore 
Grange,  Alton. 

Mr.  D.  Hanbnry  exhibited  the  dried  fruits  of  two  speeies  of  Zizy- 
phus,  called  by .  the  European  résidents  in  China  red  and  black  dates. 
Thèse  fruits  are  used  by  the  Chinese  as  articles  of  f ood,  and  are  ex- 
ported  in  large  quantities  from  the  city  of  Ohee  Foo.  The  red  dates 
appear  to  be  identical  with  the  jujubes  of  the  South  of  Europe. 


GEOLCKJISrS  ASSOCIATION. 

JvNE  3. — Professer  Morris  in  the  chair.— A  very  interesting  and  in- 
structive paper  was  read  by  C.  T.  Biohardson,  M.D.,  the  resuit  of  a 
hurried  visit  to  Comwall,  the  Land's  End,  and  the  Scilly  laies,  on  the 
Physical  Features  and  Giéology  of  those  districts. 

In  the  early  portion  of  his  address,  the  author  pointed  ont  the  re- 
markable  facilitios  which  now  existed  for  becoming  practicalij 
acquainted  with  the  gênerai  history  of  the  geology  of  the  western  dis- 
tricts of  Devon  and  of  the  whole  promontory  of  Comwall,  as  the  re- 
suit of  the  high  level  at  which  the  West  Comwall  Bailway  was  eom- 
pelled  to  be  made,  in  order  to  cross  the  valley  at  Ivy  Bridge,  and 
also  carried  over  the  wide  sinuous  bay  at  Saltash,  by  which  a  very 
aocurate  gênerai  idea  of  the  characters  of  the  whole  district  may  be 
obtained  from  the  coup  d'oeil  presented,  even  during  the  hurried  pas- 
sage of  the  train  on  its  route  to  Penzanoe.  Bnnning  as  it  dœa  throogh 
some  of  the  principal  districts,  furniahing  both  tin  and  eopper,  many 
of  the  f  acte  connected  therewith  may  be  readily  gathered,  and  some 
idea  f  ormed  of  the  extent  of  area  over  which  thèse  minerais  are  de- 
veloped,  and  also  of  the  districts  where  the  occurrence  and  prepaxatioa 
are  to  be  seen  of  the  interesting  material  known  as  Kaolin,  or  China 
day,  the  basi»or  essential  élément  in  the  manufacture  of  our  improved 
porcelaine  or  keramic  ware. 

The  author  described  successively  in  détail  the  several  prominent 
features  of  the  district — ^the  «errated  and  sinuous  coasts  on  both 
shores,  with  their  lofty  and  précipitons  rooky  cli£f8  ;  the  gênerai  high 
table-land,  as  it  were,  of  the  whole  peninsnla  denuded  and  eroded  into 
deep  and  numéronsvalleys  constituting  the  well-known  hilly  charaeter 
of  the  country  ;  the  great  divisions  and  différent  nature  of  the  rocks 
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formuler  the  balk  of  the  district  ;  the  gzanitio,  and  the  aohistose,  and 
the  différent  featores  eaoh  gives  to  the  aspect  of  the  oountry  ;  the 
isolated  developmente  of  granité  at  Dartmoor,  Templemoor,  Bedrath, 
St.  Anstell'B,  St.  Michaers  Moont,  the  Land's  End,  and  Soilly  Isles,  with 
ail  the  rooky  fragmente  f ringing  the  coasta  at  greater  and  less  dis- 
tances, as  at  the  Longslips,  the  Wolf  Bocks,  and  the  Eddystone. 

The  condosions  sought  to  be  conveyed  by  the  anthor  were,  that 
Comwall,  as  at  présent  existing,  waa  bat  the  remnant  of  a  former 
gzeat  and  vast  area  extending  seawards  to  the  sonth  and  west,  con- 
tinaoos  with  Scilly  and  tibe  more  distant  sinftlar  rocks  on  the  ooost  of 
Brittany  ;  that  this  oontinaity  was  intermpted  by  some  oorrespond- 
ingly  extensÏTe  and  powerf ni  oanse,  operating,  in  ail  probability,  as 
may  be  gathered  &ora  a  considération  of  the  history  of  Dartmoor,  «t 
or  abont  the  period  of  the  close  of  the  Carboniferons  era  ;  that  the 
Scilly  Isles  formed  a  part  of  the  Une  of  fracturé,  and  were  the  ad- 
yanoed  headland  of  Comwall,  as  does  the  Land's  End  now  form  the 
extremity  of  a  similar  ooast  Une  traceable  throogh  the  Wolf  Bocks  to 
tbe  Eddystone,  and  stiU  fnrther  eastwards. 

In  condosion,  the  anthor  impressed  with  eamestness  the  neœssity 
for  stndents,  at  the  outset  of  their  studios,  yisiting  snoh  scènes  as  the 
Land's  End,  in  order,  as  early  as  possible,  to  acqnaint  themseiyes 
with  the  visible  and  aoting  opérations  of  nature  on  a  large  soale,  so  as 
to  be  able  to  form  a  somewhat  proximate  idea  of  tho  eztent  of  area  orer 
which  her  influences  are  exerted,  and  endeavour  to  estimate  the  power 
and  might  with  which  her  never-ending  forces  are  felt.  In  propoaing 
the  thiuiks  of  the  Association  to  the  author.  Professer  Morris  pointed 
out  the  seveval  points  snggested  by  the  author  which  might  weU  admit 
of  extensiye  discnssion,  and  supplemented  most  interesting  détails  bear- 
ing  npon  the  subject,  in  relation  more  especiaUy  to  the  minerai  produc- 
tions of  tin  and  copper,  the  modes  and  yariationa  in  their  occurrence, 
as  weU  as  to  that  of  China  clay .  Spécimens  of  seyeral  of  the  yarieties 
of  granité  from  St.  Mary's,  ScUly,  and  the  neighbourhood  of  the  Land's 
End,  were  exhibited,  presenting  many  of  the  weU-known  charaoteriatic 
yariationa  of  chemioal  and  minerai  composition,  and  elicited  yery  in- 
struotiye  démonstrations  ;  as  did  also  a  qnantity  of  sand  from  Porth- 
oumo  Bay,  the  material  f orming  the  artificial  soU  in  which  is  raiaed 
the  enormous  qnantity  of  early  canUfiowers  and  potatoes  sent  to  our 
London  markets,  it  being  oomposed  principally  of  the  felthspathio 
materials  of  the  granité  and  the  comminute  remains  of  marine 
shells. 

The  author  reoommended  the  SciUy  Isles  as  being  weU  worthy  a  yisit 
to  aU  natural-history  students,  as  possessing  mnch  interest  ;  the  aooess 
being  yezy  easy,  a  mail  steam  packet  sailing  from  Penzance  three  days 
a  week,  and  from  SciUy  on  altemate  days,  the  passage  oooupying  four 
hoors  ;  and  yery  good  accommodation  being  to  be  met  with  at  the 
hôtel. 


SUNDAT  LECTUBE  SOCIETY. 

St.  Qsobqb'b  Hall,  Langham-placb. — On  Sunday  eyening  last, 
W.  B.  Hodgson,  Esq.,  LL.D.,  leotured  on  **  The  Writings  of  Turgot." 
This  truly  meritorions  Frenoh  reformer  engaged  himself  strenuonsly, 
for  some  years  immediately  preylous  to  the  Beyolution,  in  behalf  of 
tbe  people,  the  lower  classes  of  whom  were,  at  that  time,  in  a  most 
déplorable  condition.  By  reason  of  his  aasiduons  labours,  physical 
and  mental,  he  enf  eebled  his  bodily  powers,  and  this  only  to  be  hated 
by  those  in  power — a  power  wielded  to  the  disadvantage  of  the  classes 
he  Bonght  to  protect.  In  speaking  of  Turgot's  writings,  the  leoturer 
oonfined  himself  to  those  the  subjects  of  which  were  most  closely 
coniiectod  with  his  life  as  a  statesman  and  as  an  orator.  There  came 
from  his  pen  mnch  that  was  then  new,  but  which  is  now  looked  npon 
as  mère  matter  of  faot,  At  times,  one  knows  not  whether  most  to 
admire  the  originaUty  of  his  yiews,  or  to  aoknowledge  the  manner  in 
which  they  hâve  made  their  way  in  our  time.  A  large  number  of 
quotations  from  the  writings  of  Turgot  tended  to  show  the  almost 
endless  diversity  ¥rith  whiuh  hewrote,  and  the  gênerai  correotness  and 
truthf olnesB  of  the  wliole.  "  A  sodety  exista,"  he  said,  "  for  indi- 
yidoals  :  it  is  constituted  to  aooomplish  the  righta  of  aU."  "  Law  is 
authoritatiye  when  based  on  justice."  The  right  to  labour  was  one 
of  the  great  truths  npon  which  Turgot  insisted.  "  God,  by  oreating 
man  with  hands,  has  made  the  right  to  labour  the  property  of  eyery 
one.  We  regard  it  as  one  of  the  aots  most  worthy  of  our  benefioenoe." 
Sach  wero  the  words  which  he  put  into  the  month  of  his  one-time 
kindly-disposed  master,  Louis  XVI.  Turgot  was  no  beUeyer  in  the 
gospel  of  tied  hands  ;  and  it  is  almost  snperfluous  to  say  that  he  con- 
■idered  the  state  of  slayery  to  be  the  worst  state  of  humanity,  and 
■erfdom  next  to  it.  "  Property  is  nothing  more  than  the  free  disposai 
of  what  we  possess  legitimately.'*  Conquest  he  held  to  confer  no 
Iftat'^g  or  sdUd  right.  He  did  not  even  admit  the  power  to  beqneath 
by  yyUl  without  important  distinctions.  There  is  eyery  reason  to 
preaame  that  a  bequest  or  foundation,  no  matter  how  good  in  inten- 
tion, may  one  day  beoome  useless.  Turgot  long  prophesied  the  good 
to  be  deriyed  by  the  séparation  of  the  American  Colonies  from  the 
Mother  Conntry.  Hia  prinoiples  with  regard  to  trade  in  oom  and 
oiher  pxodooe,  wece  abioliite  freedom  fiom  reatriotiona  of  any  kind. 


Dr.  Hodgson  freqnently  elicited  the  hearty  applanae  of  his  hearers, 
both  from  the  piquancy  of  his  style  of  deUyery,  and  on  acoount  of  the 
eyident  justness  with  which  he  delineated  the  oharacter  of  a  worthy 
man  by  his  writings — ^the  undoubted  benefactor  of  hia  oountry— the 
friend,  in  no  smaU  deg^ree,  of  his  kind. 


BIBMINGHAM  NATUBAL  HISTOBY  AND  MICBOSOOPICAL 

SOCIETY. 

Thb  following  pjpers  hav  >  been  read  at  the  meetings  of  the  Society, 
held  during  May,  in  the  ^«  idland  Institute  :• — 

Ou  tho  3rd  inst.  Mr.  II.  S.  SoolUck  read  a  paper  on  ''A  Day's 
Collecting  at  Lulworth,  Doraetshire."  Mr.  ScoUiok  gave  an  interesting 
account  of  a  day  spent  in  thia  locaUty  in  Auj^aut,  1869,  in  search  of 
Lepidoptora,  some  of  the  rarcr  apeciea  of  which  arc  there  met  with  in 
great  abundance  on  the  chalk  hiUs  which  slopo  down  to  the  aea.  The 
foUowing  were  amongthespociesobtained  : — Colins  edusa  (theclouded 
yellow),  an  inseot  much  prized  by  colleotora  ;  it  occars  in  some  years 
in  great  abundance,  but  in  other»,  from  causes  which  havo  y  et  to  bo 
explained,  it  ia  very  rare.  Arçe  yalathca  (the  marbied  white)  ;  thia 
somewhat  local  apeciea  waa  met  with,  abundanlly  fiying  ovcr  a  narrow 
strip  of  ground  about  a  mile  in  length.  robjemmatns  conjdon  (the 
Chalk  Hill  blue),  apparently  not  so  common  at  Lulworth  as  in  other 
chalk  dtatricta.  Pampkilus  acUvan  (the  Lulworth  akipper)  ;  thia 
inaect  ia  highly  prized  by  colleotora  from  ita  farity,  and  not  from  any 
beauty  that  it  poaaôaaoa.  It  ia  said  to  hâve  been  taken  only  in  three 
or  four  localities  in  England.  At  Lulworth  Mr.  SoolUck  met  with  it 
in  the  greateat  profusion.  The  paper  waa  illuatrated  by  a  beautifnl 
coUootion  of  inaecta  captured  during  the  day  above  mentioned.  In 
conclusion,  Mr.  ScoUiok  observed  that  he  believed  the  botaniat  would 
find  that  locality  aa  rioh  in  objecta  of  hia  researoh  as  he  had  in 
entomology. 

On  the  lOth  inat.  Mr.  James  Lancaater  read  a  paper  entitled  **  The 
Eye  Pièce  examined  and  disousaed."  In  commencing  he  atated  that 
he  intended  to  treat  only  of  the  action  of  the  différent  eye  ptecea  npon 
the  raya  received  from  the  object  lens,  omitting  aU  référence  to  the 
refractive  and  dispersiye  power  of  the  glasa  beat  adapted  for  eye 
pièces,  and  to  the  varions  kinds  of  lenses  used,  and  the  principles 
involved  in  their  arrangement  for  correcting  ohromatic  and  apherical 
aberration  ;  the  yarioua  eye  pièces  now  uaed  by  the  first  makers  of 
microsoopes,  and  the  advantages  and  actions  of  each  were  dearly 
desoribed.  Mr.  Lanoaeter  offered  some  practical  hints  on  the  manipu- 
lation of  the  microscope,  which  exdted  considérable  interest  among 
the  members  of  the  microscopical  section. 

On  the  17th  inst.  a  paper  was  read  by  the  Bey.  H.  W.  Crossk^, 
entitled  "Notes  on  the  Poat-Tertiary  of  Norway."  The  paper 
deacribed  obaervations  made  in  the  neighbourhood  of  Christiania,  and 
yarious  ialanda  in  the  Qord.  The  writer  had  alao  yisited  Skien,  on  the 
north-west  of  the  fjord,  entered  the  Thdmakeen  district,  yisiting  the 
Oouata  mountain,  and  the  waterfall  of  the  Bjukampos,  retuming  to 
Christiania  by  Konsberg  and  Drammen.  In  the  course  of  this  route 
typical  beds  bdonging  to  varions  parts  of  the  Norwegian  post-tertiary 
séries  were  examined.  The  physical  signs  of  ice  action  over  this  dis- 
trict, during  the  period  when  North  Britain  was  in  the  condition  of 
Groenland,  were  pointed  ont.  The  boulder  day  of  Norway  is  analogons 
to  that  of  Scotland,  having  the  same  gênerai  oharaoters  resting  npon 
the  grooved  and  polished  rocks.  A  burge  number  of  sands  and  olays 
occur  oontaining  Arctio  sheUs,  indicative  of  an  extrême  degree  of  odd. 
The  fauna  oontained  in  thèse  beds  is  weU  devdoped,  and  slightly  moro 
Arctio  than  the  fosail  fauna  of  the  Britiah  gladal  olaya.  The  shells 
in  the  claya  of  this  part  of  Norway  are  more  Arotic  in  charaoter  than 
tiie  shells  f  ound  Uving  off  the  coast.  There  is  a  greater  diiferenee, 
however,  between  the  Uving  British  sheUs  and  the  fossUs  in  our  days 
than  between  the  Norwegian  Uving  sheUs  and  the  fossils.  The  change 
of  cUmate  has  been  greater  in  Britain  than  in  Norway.  During  the 
glacial  epoch,  the  sonth-west  of  Norway  was  much  colder  than  at  the 
présent  ;  and  North  Britain  experienced  nearly  the  same  degree  of  oold. 
Succeeding  the  extremely  Arctio  beds,  a  séries  of  days  and  sands 
occur,  oontaining  shells  marking  the  ameUoration  of  the  cUmate  and 
the  élévation  of  the  présent  land  surface.  The  change  took  place 
padually,  and  is  marked  by  speciiJly  charaoteriatic  shells.  In  the 
island  of  Barholmen  a  sandy  olay  is  found  reaching  the  hdght  of 
100  feet.  In  this  bed  OcuUna  proliféra  ia  abundant,  a  ooral  now  found 
Uving  at  a  depth  of  150  to  300  fathoms.  The  shaUoweet  depth  which 
can  be  assigned  the  Uving  coral  thus  marks  an  devation  of  the  land  of 
550  feet.  The  coral  is  assooiated  with  shells  charaoteristio  of  very 
deep  water,  and  bdonging  to  the  Finmark  fauna.  The  fauna  does  not 
bdong  to  the  extrême  gladal  epooh,  but  marks  deep  sea  conditions, 
with  the  température  off  Finmark,  in  the  présent  fjord  of  Christiania. 
In  beds  near  Skien  a  few  Arctio  shdle  Unger  with  a  large  inereaoe  of 
spedes  now  found  on  tbe  ooast,  denoting  thé  graduai  approaoh  of  thd 
présent  dimate.  A  oolleotion  of  spedmena  from  a  séries  of  bedi  waa 
exhibited  and  deeeribed,  aad  the  paper  oondnded  by  xeferriag  to  the 
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Itfge  ptobleo»  iapbjraiMa  gvglogy  ittrolTtd  ia  ihe  righl  iatoKptttetioii 
of  ihe  poai-iertiargr  beds. 

On  ihe  24Ui  iasi.  Mr.  W.  B.  HvgliM  «zUbitad,  and  gare  «  brief 
aoeoimt  of,  ft  neir  ooral  reeently  obti^Md  by  Mr.  Q.  H.  Kinf ,  London, 
f  rom  the  coast  of  Franco.  Mr.  Hnghes  obwrrod  that  thoM  peraons 
who  are  familiar  onlj  witb  the  large  tropioal  spooimens,  brooght  to 
thia  ooontry  as  ourionties,  baye  bat  little  notion  of  what  tbe  appear- 
anoe  really  ie  wben  inTested  with  the  gelatiaone  portion  of  the  ani- 
mal%,  whiob  when  expanded  forme  a  beaatifnl  Btar-like  object  of  Torioas 
and  gorgeons  coloure.  Tbe  animal  iteelf  ie  an  Actinoid  polyp,  having 
the  nenal  fringe  of  tentacles  on  the  margin  of  diik,  the  centre  of  which 
18  occupied  by  the  moath,  opening  direct  into  the  etomaoh.  The 
earthy  natter  which  forme  the  baM  or  corallnm  is  calcareonc,  and 
eeoretcd  in  a  yariety  of  forme,  having  more  or  lèse  of  a  radiate  oha» 
racter  ;  the  laminsa  or  plates  which  are  set  rertically  being  of  déli- 
cate strnctuie  and  arranged  in  cycles.  The  new  speoies  is  yery  richly 
colonred,  being  scarlet  and  yellow  ;  it  belongs  to  the  genus  Paracya- 
thns,  and  bas  recently  been  described  by  Mr.  P.  H.  Gosse,  thongh 
*'  with  Bome  measnre  of  reserre,"  nnder  the  uame  of  P.  nohUis.  Dr. 
James  Hinds  read  a  paper  entitled  "  Tbe  Anatomy  of  Birds  and  Mam- 
mais  oompared."  He  commenced  by  showing  in  what  way  thèse  two 
large  orders  of  the  animal  kingdom  resomb'ed  each  other,  and  then, 
having  roferred  to  their  classifioation,  prooceded  to  point  ont  some  of 
the  distinctions  between  them,  snch  as  might  be  seen  in  the  occipital 
condyle,  the  articulation  of  the  jaws,  the  attachment  of  the  head  to 
the  spinal  colnmn,  the  absence  of  mammaiy  glands  in  birds,  and  the 
diifeienoe  of  their  blood  corpnsolee,  fto.  The  skeleton  of  birds  was 
described,  and  the  Tarions  parts  stUl  farther  elnmdated  by  meansof 
anatomiosl  préparations.  Dr.  James  Hinds  condaded  a  yery  interest- 
ing  and  instmctive  paper  by  ezpressing  bis  intention  of  continningthe 
Bubjeot  on  a  fntnre  oooasion. 

On  the  31st  inst.  Mr.  C.  J.  Woodward,  B.So.,  read  a  paper  **  On 
Light  in  relation  to  Optical  Inatrmnents."  He  commenced  by  obserr- 
ing  that,  in  order  to  nnderstand  the  manner  in  which  light  is  propa- 
gated,  the  transmission  of  force  by  wayee  mnst  be  nnderstood,  and 
especially  the  transmission  of  yibration  by  the  atmosphère.  According 
to  the  accepted  hypothesis,  light  is  propagated  in  a  manner  analogoos 
to  that  of  Sound.  Tbe  médium,  ether,  receiying  the  pulsations  of  a 
luminous  body,  transféra  them  to  the  retina  of  tbe  eye,  and  thus  pro- 
duces in  us  the  sensation  of  light.  The  other  waves  are  themselvee 
invisible  ;  a  so-called  beam  of  light  being  invisible  except  there  be 
hase  or  dnst  to  interoept  it.  The  oonstitut&on  of  a  luminous  body,  as 
an  assemblage  of  Inminoua  pointe,  waa  explained  and  iUustrated.  The 
law  of  inverse  squares,  and  its  application  in  determiniag  the  relative 
brightness  of  two  lights,  was  iïlnstrated  by  several  expérimente.  A 
statement  of  the  laws  goveming  the  reflecUon  of  light  oonolnded  the 
paper,  which,  as  Mr.  Woodward  explained,  wae  an  introduotory  one. 
Thaoks  wete  una&imonsly  voted  to  Mr.  Woodward,  who,  in  making 
bis  ackBowledgemente,  atated  that  he  was  largely  indebted  to  Mr. 
Creeswell  for  aseistanee  in  the  préparation  of  the  illustrations. — Mr. 
T.  Fiddian  snbmiited  a  very  rare  and  cnrlous  work  entitled  **  Oculvs 
Artifleialis  Teledloptricns,"  Ac,  pnblished  at  Nuremberg,  in  1702,  by 
Jean  Zahn,  containing  nnmerous  curions  aphorisms,  and  a  description 
of  many  compound  microseopee — araongst  others  two  binocnlar  ones, 
and  alao  a  figure  of  the  microeoope  of  f^nois  Gkindelina,  constructed 
to  exhibit  opaque  objecta  ;  the  optical  part  consisting  of  six  plano- 
conyex  lensee.  No  mention  is  made  of  the  aise  of  thia  Inatmment. 
Mr.  J.  O.  Grenfell  exhibited  beantifnl  apedmena  of  Buplectella  and 
Hylonema  dredged  off  the  coaet  of  Japan  ;  Dr.  W.  Hinda,  a  number 
of  ferna  from  Llanfairfechan  ;  Mr.  W.  O.  Blatch,  a  number  of  Arane- 
idai  and  Lepidoplera  ;  and  Mr.  W.  Nelaon,  Zonitea  glaher,  a  apeoiea 
reeently  added  to  our  Britiah  Fauna  by  Mr.  Thomas  Bogera,  of  Man- 
chester, who  disooyered  it  nnder  atones  in  Marple  Wood,  Cheahire.  It 
is  deeeiibed  1^  Mr.  Gwyn  Jeffreys  In  the  AnnaU  <md  Magasine  qf 
Natural  Hûtory  for  last  month.  Dr.  Norria  made  aome  yery  intereat- 
ing  femarka  upon  the  aubject  of  catalepsy,  ahowing  that  whiist  it  is 
of  yery  rare  occurrence  in  the  human  subjeot,  in  aome  of  the  lower 
aaiisaJa,  as  ili  the  AngtUs  fraçilis,  it  la  a  normal  condition. — ^The 
Secretary  atated  that  the  programme  for  next  qnartor  waa  not  filled 
np,  and  that  he  shonld  be  glad  if  members  woold  giye  in  their  namea 
for  papera, 

TOBQUAY  NATUBAL  HISTOBY  SOCIETY. 

Thk  annnal  gênerai  meeting  of  the  membera  was  held  at  the  Mnaenm, 
at  8  p  m.  on  Wodnesday,  the  25th  of  May  ;  -Dr.  Paget  Blake,  preaidcnt, 
in  the  chair.    The  honorary  secretary  read  the  following  reports  :— 

'*  In  preaenting  their  report  for  the  officiai  year,  1868-70,  the  ooa* 
mittee  baye  the  pleasure  of  congratnlating  the  members  on  the  oon- 
tinaed  prosperity  of  the  sooiety.  The  leetnree  dnriag  the  session  jnst 
closed  bave  beôi  very  largely  attended,  the  viaitors  to  the  Muséum 
bave  been  unnanally  anmeroasi  aeyeral  doaationa  of  gieat  yalne  hâve 
been  reeeiyed,  the  number  of  new  membeta  haa  excéeded  that  in  any 
preyioQs  year»  and.  aa  wUl  ba  mm  by  tha  auMsai  ftiaacial  atafeelM&t, 


a  oonaidacable  addition  haa  been  made  to  thababnoa  in  ihe 
haad. 

"  OhitMary, — ^They  bave,  howerer,  the  painftd  dnty  ol  laaofdlatf  the 
^eeeaae  of  three  membera  of  the  aoeiety  during  the  paat  year  : — ^Mr. 
Jonathan  Oooeh,  F.L.S.,  Oorr.  Memb.  Z.S..  Ao.,  vrho  waa  aiaatad  an 
honorary  member  of  the  aoeiety  on  the  2ad  of  April,  1846,  diad  ai  hia 
native  place,  Polperro,  in  £asi  GomwaU,  on  the  18th  of  April«  1870,  in 
the  eighty-Bcoond  yeer  of  hia  âge.  He  waa  diatiogmahed  l^lda  koiow- 
ledge  of  naturel  hiatory  genorally,  and  yeiy  eadneni  ae  an  iohthyoiogiat. 
He  waa  the  anthor  of  many  papera  read  io  tbe  yariana  acientUle 
eooieties  in  London  and  Comwall,  and  a  fréquent  eontribntor  to  the 
adentifle  joumals.  He  largely  assisted  Bewiek  in  hia  piojecied  Naimral 
HiBtory  of  British  Fiêhes,  and  Yarrell  in  hie  BrUûh  IdUfcyolo^  ;  and 
he  edited  an  annolated  translation  of  Pitfiy't  Naiuràl  HittoTy,  The 
following  ia  a  liât  of  hia  principal  independeni  worka  t^^The  Comigh 
Fauna,  A  Treatise  on  the  Natwral  Hiitory  o/  ihe  PUehard,  lUmeêroêions 
of  Instinct  deducedfrom  the  Habite  of  Britieh  AwimeXe^  aâd  A  Hiaiery 
of  the  Fishee  of  Vie  British  IslatndSy  in  fosr  yolnmes,  illnatraied  with 
250  portraita,  drawn  and  colonred  by  the  anthor. 

**  Dr.  P.  Lovéll  PhilHpa,  F.B.C.P.L.,  was  one  of  thefoondatioB  nem- 
bers  of  the  soeiety,  and  in  varions  waya  rendeied  it  yery  yaloable  ald. 
He  waa  a  member  of  the  oommittee  during  the  firat  two  years  of  the 
aociety'e  existence  ;  he  took  au  active  part  in  the  anangements  for  the 
lectures  in  1844-5,  when  he  delivored  a  couree  of  three  on  Organie 
Chemistry  ;  and  from  time  to  time  he  enriched  tbe  Musenm  by  pré- 
senta of  foaeila  from  Kent' s  Caveru,  purchased  ai  the  aele  of  the  laie 
Bev.  J.  MaoEnery'a  oolleotion.  Dr.  PhUlipe  waa  the  anthor  of  The 
Principles  cf  Agricultwrtf  espeeiaUy  trojneol,  and  of  Ornante  Chemfi^tfy, 
familiari^  treated  ;  and  on  aeveral  oocaaiona  he  priaied  in  the  local 
joumals  a  sériée  of  letters  deeoriptive  of  his  tiayele  In  the  Weat  Indies 
and  in  Continental  Europe.  He  died  on  2nd  Jn^,  1809,  ai  Exeter, 
whither  he  had  gone  for  change  of  air. 

"  The  Bey.  Dr.  Pitoalm  waa  eleoted  a  member  of  the  eodeiy  on  tbe 
15th  November,  1844 — abont  six  vreeks  after  it  was  eetafaliehed. 
Thongh  his  testée  and  his  profession  led  him  to  Dlvitiity  as  the  grpat 
stndy  of  his  life,  he  wae  mnc'i  interested  in  the  prpgreea  of  eaianoe, 
and  eepeoially  in  ita  oonnectiona  vrith  theology.  He  appeared  before 
the  aodety  as  a  lectarerin  Deœmber,  1867,  when  hedeâyered  aeovraa 
of  four  leotnree  On  Biblioal  Testimonies  to  the  Anti^uiity  of  the  JBaHfc, 
In  which  he  not  only  accepted  the  condnsions  of  geologists  reepoeilng 
the  âge  of  oar  planet,  but  oontended  that  they  wete  âbt^&aeUy  iangbt 
ia  varions  parts  of  the  Bible.  The  leotufee  wete  anbeaqiMBi^  pab- 
liehed  ae  an  independeni  work,  nnder  the  eddiftkiaal  title  of  3^  ^yes 
of  the  Earih.**  Dr.  Piteaim  waa  a  yioe-pceaident  of  the  aoeiety  dninff 
the  year  1860-7.  He  died  at  Torqnay,  on  Jannafy  4th,  1870,  ai  the 
âge  of  eighty-one  yeara. 

"  Memhers. — ^During  the  year  1869-70,  aeyenteen  new  members  baye 
been  elected.  At  preeent  aie  aooiety  conaiata  oi  a  total  of  104  mem- 
bera,  exclusive  of  fiye  snbsoribers  for  période  leas  than  a  year. 

"  Librory.— The  fdilowmg  wncfcs  bava  been  added  to  ihe  eœiaty'a 
Ubrary  :— I.  Preeented  by  the  anthote  *  Caxiœitiea  of  afelaen  life/ 
by  Dr.  C.  P.  Blake,  praeideni  of  the  eodety.  *  The  Pneervaiton  of 
Health  la  Individuala  and  ComnranitMa  '  (Ibid.).  *  On  ihe  (Mder  Boeka 
of  Sonth  Devon  and  Eaet  Comwall,'  by  H.  B.  HoU,  M.D.,  F.GJ9. 
'  Dry  Cloeete  v.  Waier  Cleeete,'  by  Dr.  Lombe.  *  A  Claaeified  Index 
to  the  TvanaaotlonB,  Ac,  of  ihe)  Gedogieal  Sodety  of  London,'  eeeond 
1^  G.  W.  Ormerod,  Eeq.,  M.A.,  F.G.S.,  Hon.  Member  of  ihe 
■  Oeok>gioal  Ptoofa  of  Divine  Action,'  hy  8.  B.  Faitieon, 
F.G.8.,  Hon.  Member  of  the  Society.  '  On  the  alleged  Oeeurrenoe  of 
Hippopotamus  Major  maàMaehairoâius  latidens  in  Keni'e  Oay«a,  Tor- 
qnaj,'  by  W.  Pengelly,  F  JLS.,  Ae.  *  The  literatare  of  Xent'e  Gavera, 
paît  2,  inolnding  the  whole  of  the  hiie  Bev.  J.  MacBmety's  M88.' 
(Ibid.)  *  Bepori  of  Two  Leetnree  on  the  Anoient  Caye-men  of  Deyon  * 
(lUd.).  *  On  the  Bain&U  in  Devonahire  during  1868  '  (Ibid.).  «The 
Baînfall  on  the  Si.  Mary  Chnieh-road,  Torquay,  during  ihe  fiye  yeara 
ending  Deeenber  81, 1868'  (Ibid.)  «On  ihe  Submâged  Fotest  nt 
Blaelqpool,  near  Dartmovbh,  Sonth  Devon  '  (Ibid.).  «  The  Fkeneh  Im- 
périal School  of  Foreetry,'  by  A.  Pengelly,  BJk.  «  The  Chenûsiqr  of 
Sewage,'  by  B.  Smith,  F.CS.  *The  Noaehian  Déluge,*  by  T.  B.  B. 
StebUng,  M.A.    «Sdenee  and  Bevektion,'  by  G.  A.  F.  1¥ilka,  M.D. 

*  On  the  Effaote  of  a  Beoeni  WInd  on  ihe  Bvergreena  ef  Torqeny  * 
(Ibid.).  II.  Preeented  by  eooietiea,  Ae.— *  l^anaactione  Of  ihe  Devon- 
ahire Aaaooiatlon  for  the  Adyanoemeni  of  Sdenee,  liieraime,  and  Art 
(1869).'  m.  preeented  by  the  pnbliahere— «  Sdeniifie  Opteion,'  yole. 
1  and  2.  IV.  Preeented  by  Miae  Bnrdett  Contta— <  Undatgroand  life  ; 
or,  Minée  and  Minera,'  by  L.  Simonin  ;  iranelaled,  adapted  to  the  pre- 
aent  atate  of  Mining,  and  edited  by  H.  W.  Briatow,  F.B.8.  (1869). 

*  The  Minerai  Kingdom,'  by  Dr.  J.  G.  Kurr.  V.  Pieeenied  by  ihe 
Snbecribera  to  the  Fund  for  ihe  Beoeptkm  of  the  Meabern  of  ihe 
Britiah  Assooiaiion  at  Toiquay  In  1869— *The  fii^yehypasdla  Britan- 
nica,' eighth  édition,  21  yela.  <  Bepotia  of  ihe  Briilah  AsBOdaftâoB, 
from  1881  to  1869  indlnaive,'  88  yola.  YI.  Pieeenied  by  Meaars. 
Gardner  4  Graanfteld^Thiriy.eighi  Platée  of  Foeeile,  fioa  KenVs 
Cavem,  Ao.  VII.  Preeented  by  Mr.  G.  S.  Hearder-An  «Menalve  File 
of  tt«  fimei  n««rapapet.    VIII.  Preaenied  by  Mf .  A.  B« 
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'  The  lA8t  Beport  of  the  Committee  for  Dredgîntr  amongibe  Shetland 
Isles.'  <  Anti-Darwinism,'  by  the  Bev.  Jas.  MoCann,  D.D.  IX.  Pre- 
eented  by  Mr.  B.  B.  Tawsey,  F.O.S. — *  Hoxley'e  Introdnolioii  to  the 
Classifioationof  Animale/  * QrifiKn's Crystallogrraphy.'  X.  Prewnted 
by  Ber.  H.  H.  Winirood,  M.A.,  F.G.S.— *  Frooeedinge  of  the  Bath 
Natnral  Hietory  Society  aad  Antiqnarian  FSeld  Clab,'  No.  3,  1869. 
XI.  From  the  PaUsontographioal  Sooiety  (issned  for  1869) — *  A  Mono- 
praph  of  the  Britieh  Fouil  ConlB/  Second  Séries,  by  P.  M.  Boncan, 
M.B.,  Lond.  F.B.8.,  F.G.S.,  Piart  2,  Na  2.  'A  Monograph  on  the 
Britiah  Foeail  Eohinodennata  from  the  Cretaceons  Formation/  by  T. 
Wright,  M.D.,  F.B.8.,  Edin.,  F.G.S.,  Vol.  1,  Part  3,  on  the  Diadmad». 
*A  Monograph  of  the  British  Belemnitid»,'  by  J.  Phillips,  M.A., 
LL.D.,  D.C.L.,  F.B.S.,  F.G.S.,  Peirt  5.  '  A  Monograph  of  Fishes  of 
the  Old  Bed  Sandstone  of  Britain,'  Part  1  (oondaded).  The  Cepha- 
lasplda»,  by  E.  Ray  Lankester,  B.  A.  *  A  Monograph  on  the  Fossil 
Beptilia  of  the  Liassio  Formations,'  by  Proféssor  Owen,  F.B.S.,  D.C.L., 
Part  2,  Pteroeattria.  *  A  Monograph  on  the  British  Fossil  Cetacea 
from  the  Bed  Crags,'  by  Professer  Owen,  F.B.S.,  D.C.L.,  No.  1 
oontaining  Genna  Zlphios.  XII.  From  the  Bay  Society  (issaed 
for  1868)— 'Vegetable  Tèratology,'  by  Maxwell  T.  Masters,  M.M., 
F.L.S.  XIII.  Porohased-- *  A  History  of  the  British  Seesile-eyed  Cras- 
taoea,'  by  L.  Spence  Bâte,  F.B.S.,  F.L.S.,  Ao.,  and  J.  0.  Westwood, 
M.  A.,  F.L.S.,  2  Tola.  *  A  History  of  the  British  Hydroid  Zoophytes.' 
by  T.  Hincks,  B.A.,  2  vois.  *  The  Malay  Arohipelago,'  by  A.  B. 
Wallaoe,  2  vols.  *  The  Year  Book  of  Faots,'  for  1869  and  1870, 2  vols. 
'  Speotmm  Analysis,'  by  Professer  Boaooe.  *  Ontlines  of  Astronomy, 
lOth  éd.,  1869,  by  Sir  J.  F.  W.  Hersohel.  '  Beliqaiso  AqaitanicsB,' 
Part  10,  by  £.  Luiet  and  H.  Christy.  The  foUowing  periodicals  are 
regolarly  taken  by  the  society  : — Quarterly  Journal  of  tlve  Qeologieal 
Society;  Quarterly  Journal  <^  Science;  Popular  Science  Revieto; 
London,  Dublin^  and  Edinhurgh  Philosophical  Magazine  ;  Ânnals  aind 
Magazine  of  Natural  History  ;  Zoologiet  ;  Oeologiccd  Magazine  ;  Athe^ 
nœwn;   Nature  \   Notes  and  Qaeries  ;  9aià  Scieiitiflc  Opinion. 

"Mueeum. — The  foUowing  objecta  harc  beon  proeonted  to  the 
Society's  Masenm: — 1.  By  the  Baron  A.  de  Hdgel:— A  great  bat, 
Vespertilio  noctula  ;  a  Barbastelle  bat,  V,  Barbastellus  ;  a  Lessor  long> 
eared  bat,  K  hrevimanus  ;  a  long-tailed  dack,  Anas  glaeialis,  adolt, 
f ail  plnmage  ;  a  black  goillemot,  Uria  grylle  ;  sani.mes  plumage  ;  an 
arotic  tsm,  Stema  arctiea  ;  adnlt,  fnll  plnmage  ;  a  fox  shark,  CachO' 
rius  vufyes  ;  a  Ballan  wrass,  lAbratus  maeuîattu  ;  a  dog-fish,  Oalêus 
aeanthias  gasœ  ;  a  llshing-frog,  Lophius  piscatorius,  2.  By  Mr.  J.  C. 
Hele  ! — ^A  sknU  of  a  badger,  Mêles  taxus.  3.  By  Mr.  W.  Vioary, 
F.G.S.,  bon.  raember  of  the  Society  : — Fossil  sheUs  from  the  Green- 
saod  of  Haldon.  In  acootdanoe  with  a  resolntton  of  the  committee, 
ail  holders  of  tickets  for  the  meeting  of  the  British  Association  at 
Exeter  were  admitted  free  to  the  Society's  Muséum  and  Library  during 
Augnat,  1869,  and  large  nnmben  aTailed  themaelves  of  the  privilège. 
It  may  be  added  that,  in  addition  to  thèse,  the  number  of  visitors  who 
paid  at  the  door  was  larger  thaa  in  any  month  sinoe  the  Muséum  was 
first  established. 

*'  Lêctuns. — ^The  foUowing  leotorea  were  deliTered  at  noon  on  Mon- 
days  during  the  session,  whioh  oonuneneed  on  Norember  1, 1869,  and 
doeed  on  April  25, 1870  .—Dr.  C.  P.  Blake,  one,  *  The  Presidential 
Addrees/  and  one,  '  A  Soaaiper  tkrough  Comwnll.'  Ber.  W.  Dawson, 
M.A.,  one,  'Philosophy  vertus  Scienoe  in  History.*  Bot.  Preb. 
Harris,  MJL.,  one,  *Art  Edaoation.'  Mr.  Pengelly,  F.B.S.,  four, 
'  The  Moon  i*  oae,  '  The  Britiah  Aasoeiatimi  at  Exeter  ;'  one,  *  The 
Deronehirs  Assoeiatîon  at  Dartmouth  ;*  one,  '  The  Progress  of  Science 
in  1869  /  and  twalre,  *  The  Gedogy  of  BeTonshire.*  Bot.  T.  B.  B. 
StebUng,  M.A.,  oae,  *The  Noaohian  Déluge.'  Mr.  E.  Tawney, 
F.G.S.,  one,  'Speotnun  Analysis.'  Mr.  Virian,  M.A.,  one,  "Art 
Bdueation.' 

"  Monthly  Meetings.-^lh»  Monthly  Meetings  of  the  Members  hare 
been  regulariy  held  at  8  p.m.  on  the  second  Wednesday  of  every  month 
during  the  year.  The  foUowing  is  a  list  of  the  communications  which 
hare  been  read  : — 

June  9th,  1869.— ^  Notes  aad  Qneries  on  Salmon/  by  Dr.  C.  P. 
Blake.  Jnly  Uth.— *  The  literature  of  Kent's  Cayem,  Part  II.,*  by 
W.  Pengelly,  F.B.S.  August  llth.*— '  On  the  alleged  oeourrence  ai 
Hippopotamus  Mafor  and  Macha/irodus  latidens  in  Kent's  Cayem,' 
(Ibià).  September  8th.— *  The  Fifth  Beport  of  the  Committee  for  ex* 
ploring  Kent's  Carem/  The  Committee.  Ootober  ISth.— *0n  the 
Meteorology  of  Torquay  and  Bonmemonth,'  and  on  '  Some  New  Self • 
registering  Hygrometm,'  by  Mr.  Vivian,  M.A.,  F.M.S.  Norember 
lOth. — *The  Ancient  Gare  Men  of  Deronshire,'  by  Mr.  Pengelly. 
Deoember  Sth. — *Ott  Drainage,  with  apeeial  référence  to  the  D^ 
Earth  System,'  by  Dr.  0.  P.  Blake.  *  On  the  Chemistry  of  Sewage,' 
by  Mr.  B.  Smith,  F.C.S.  (communioated  by  the  Président).  *On  the 
BemoTâl  aad  Disposai  of  Town.  Sewage,'  by  Mr.  E.  Appleton,  F.I.B.A. 
(communioated  by  the^Hon  Secretary.)  January  12th,  1870. — *Dry 
Earth  Closets  v.  Water-cloeets,'  by  Dr.  Lombe.  February  9th. — 
*  Notioec  of  TVap  and  Basaltio  Boeks/  by  Mr.  Lee,  F.G.S.,  Hon.  Memb. 
of  th«  Sôdety.  *0a  th«  BafailaU  on  tlie  Bt  Mary-Chnroh-road, 
Torquay,  duflÂg  the  tbt  yeam  «nding  Deeember  81st,  1869,'  by  Mr. 
PengeUy.    Maroh  9.—*  On  Ihe  snppoeed  iafineiioe  of  the  Moon  on  the 


BalnfaU'  (Ibtd).  'Notes  on  the  Plants  which  had  been  iigured  ia 
the  Torquay  district  by  the  récent  cold  and  high  North-East  Wind,' 
by  Dr.  Wilks.  April  13. — *  Notes  and  Obserrations  on  the  eflect  of 
the  récent  scTcre  Wind  on  tho  Erer^eena  in  Torquay'  (IHd).— 
*  Notes  on  the  Corrélation  of  the  Middle  Deronian  Bocks  of  North 
and  South  Deron,'  by  Mr.  Tawney,  F.G.S.  *Note  on  the  Odonr 
emitted  by  Snbmerged  Forosts,'  by  Mr.  PengeUy.  May  11. — *  On  the 
BainfaU  receired  by  Gauges  at  tho  same  Station,  bot  at  différent 
Heights  abova  the  Ground'  (Ibid).  *Noto  on  the  great  Betreat  of 
tho  Tidc  at  Torquay  on  April  16th  and  17th,  1870'  (Ibid),  *The 
Modem  and  Ancient  Beaches  of  Portland  '  (Ibid).  In  addition  to  the 
foregoing,  the  Monthly  Boporta  of  the  Progress  of  the  Exploration  of 
Kent's  Oayem,  haTO  been  read  to  the  meetings,  by  permission  of  the 
Committee  appointed  by  the  British  Association  to  oonduct  the  In> 
vestigation;  and,  from  the  commencement  of  1870,  Messrs.  Fox, 
PengeUy,  Stebbing,  and  Vivian  bave  famiahod  montbly  *  Notes  on  the 
BainfaU  at  Torquay.' 

"  Conversazione, — ^The  society's  annnal  conversasione  was  held  in 
the  Bath  Saloon,  on  the  erening  of  Thoraday,  February  24th,  when 
a  large  and  varied  collection  of  objecte  was  exhibited.  The  meeting 
was  largely  attended,  and  gave  great  satisfaction  to  the  entire  Com- 
pany. 

"Field  Meeting.'-On  Friday,  May  20,  tho  Society  held  a  fiold- 
meeting  in  the  neighbourhood  of  D^wUah,  when  the  oompany  ex« 
amined  the  principal  phenomena  of  the  New  Bed  Sandatone  formation, 
so  weU  displayed  in  the  extensive  Cliff  section  between  the  railway 
station  and  Langstone  Point  ;  the  overlying  Sapracretacoous  gravels  ; 
and  the  Warren,  or  quaternary  accumulation  of  sand,  at  the  month  of 
the  river  Exe." 

The  financial  statement  wai  also  presented. 

The  foUowing  committee  were  elected  for  the  year  1870-1  : — Dr. 
C.  P.  Blake,  preatdent  ;  Dr.  WUks  and  Mr.  Edmonstonc,  vice-preai- 
dents;  Mr.  Vivian,  treasurer;  Mr.  Pengelly,  hon.  secretary;  and 
Messrs.  W.  Heardor,  HounaoU,  Pollard,  Stebbing,  Tawney,  Thomson, 
Timina,  and  TothiU,  committeemen. 

Thanka  having  been  voted  to  the  chairman,  the  meeting  separated. 


BELFAST   MUSEUM. 


The  annual  meeting  of  shareholders  took  place  on  tho  Ist  of  June,  at 
the  Muséum  in  CoUege-aquare  North. 

The  outgoing  président  of  the  Natural  History  and  Philosophical 
Society,  Dr.  Wyville  Thomson,  occupicd  the  chair. 

The  annual  report  by  the  oonncil  waa  read  by  one  of  the  honorary 
seoretaries,  Dr.  Henry  Burden,  and  ia  as  foUows  : — 

Report  of  the  Couneil  of  the  Belfast  Natural^  History  and  Philo^ 
sophical  Society  for  the  Session  1869-70,  to  the  Shareholders  of  the 
Belfast  Muséum. — ^A  retrospect  of  the  séries  of  events  whioh  bave 
marked  the  progress  of  your  Society  during  the  paet  year  wiU,  your 
councU  trast,  prove  as  satisfactory  and  encouraging  to  you  as  it  has 
already  doue  to  themselves.    In  the  report  of  last  year  it  was  inti- 
mated  that,  in  oompliance  with  the   widely-expressed  désire  of  both 
bodiea,  the  winter  meetings  of  the  NaturaUsts'  Field  Club  and  of  your 
own  Sooiety  would  be  held  conjointly  during  the  session  1869-70.  The 
plan  then  proposed  was  accordbigly  carried  ont,  and  has  been  suooess- 
fnl  beyond  expectation.     The   joint   meetings  hâve   been    largely 
attended,  and  papers  of  a  varied  and  highly  interesting  character  read 
at  them.    Subjoined  wiU  be  found  a  list  showing  the  dates  of  meet- 
ings, the  subjeots  of  papers,  and  the  namee  of  their  authors: — 
1.  Nov.  lOth,  1869,  Dr.  W.  Thomson,   F.B.S.,   "On  the  aims  of 
Natural  History  Sooieties,  and  the  uses  of  Local  Muséums." — ^2.  Nov. 
17th,  Professer  J.  Thomson,  CE.,  "The  Jointed Prismatio  Structure 
of  the  Gianf  s  Causewsy  and  other  Basaltio  Bocks." — 3.  Dec.  Ist,  Mr. 
J.  J.  Murphy,  "The  Origin  of  Organe  of  FUght."— 4.  Dec.  15th,  Mr. 
W.  J.  Knowles,  "  Works  of  Art  found  in  the  Boulder  Olay  at  CuUy- 
baekey."  Dr.H.S.  Purdon,"TheHairandColourof  HumanSkin  asBace 
Charaoteristios."— 5.  Dec.  29th,  Mr.  W.  A.  Boss,  "  Glass-making  :  its 
History,  and  the  Causes  of  its  Décline  in  this  Country."— 6.  Jan.  12, 
1870,  Mr.  W.  H.  Patterson,  "A  Description  of  an  ancient  Stone 
Coffsr  found  at  MovUla,  County  Down." — 7.  Jan.  26th,  Mr.  Bobert 
W.  Armstrong,  "  Ceramio  Art,  and  the  Pottery  at  BeUeek,  County 
Fermanagh."— 6.  Feb.  9th,  Bev.  Edward  M'Clnre,  "SmeUand  Smells." 
—9.   Feb.   23rd,  Dr.  Andrews,  F.B.S.,  **  On  the  Continuity  of  the 
liquid  and  Gascons  states  of  Matter." — 10.   Maroh  9th,  Dr.  J.  S. 
Holden  aad  Mr.  Balph  Tate,  F.G.S.,  "  The  Iron  Ores  associated  with 
the  Basalts  of  the  North  of  Ireland."— -11.  March  23rd,  Mr.  Thomas 
Workman,  "  A  Month  on  the  Prairies."    Mr.  Wm.  Gray,  "  On  the 
Middle  Lias  near  Ballycastle." — 12.  April  6th,  Professer  Thomson, 
CE.,  "  lUnstrations  of  the  Diffusion  of  Liquide."    Dr.  H.  Burden, 
"The  Aquarium."— 13.  AprU  27th,  Dr.  W.  Thomson,  F.B.8.,  "Ani- 
mal Life  at  great  Depths  in  the  Sea."    From  the  foregoing  list  it  wUl 
be  seen  that  there  hâve   been  thirteen  joint  meetings,  at  seven  of 
lO^idt  papers  were  oontributed  by  members  of  your  own  Sooiety. 
Without  wishing  in  the  least  degree  to  detraet  from  the  merit  of  oàîer 
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contributions,  yonr  Conncil  wonld  direct  jronr  particnlar  attention  to 
two  of  those  enumerated  above — namely,  one  by  Dr.  Andrewe  "  On 
tho  Continnity  of  Gaseoas  and  liqnid  etatee  of  Matter  ;  "  and  tiie 
other,  by  your  président,  Dr.  Wyrille  Thomson,  "  On  Animal  life  at 
great  Depths  in  the  Sea."  Thèse  communications,  it  ia  to  be  obserred, 
embody  the  yery  latest  results  of  the  sdentifio  labours  of  their  authors  ; 
resnlts  which  are,  at  the  présent  moment,  attracting  the  profound 
attention  of  ail  those  who  are  interested  in  the  departments  of  science 
to  which  they  refer. 

It  wiU  not,  it  is  hoped,  be  thought  too  mnch  to  say,  with  référence 
to  the  above  circumstance,  that  it  constitntes  a  noteworthy  epoch  in 
the  history  of  yonr  Society,  and  augure  wellfor  its  future  prosperity. 

On  Easter  Monday,  the  Muséum,  aocording  to  custom,  was  thrown 
open  to  the  public  at  a  nominal  charge  for  admission  ;  and  a  large, 
attendance  of  visitors,  chiefiy  of  the  working  classes,  was,  as  usnal, 
the  resuit. 

Seyeral  important  changes  haye  lately  been  cffectcd  in  the  internai 
arrangements  of  the  Muséum,  due,  in  a  great  measure,  to  the  actire 
and  friendly  co-operation  of  the  Naturaliste*  Field  Club  with  your 
Society.  Tho  offer  made  by  some  members  of  the  former  body,  and 
roferred  to  in  oor  last  report,  is  in  course  of  teing  carried  out  in  a 
manner  which  is  not  only  highiy  croditable  to  those  concemed  in  its 
exécution,  but  which  will  aleo  materislly  increase the  Talue and  interest 
of  your  collections  by  rendering  them  more  accessible  for  inspection 
and  référence  than  they  hâve  been  heretofore. 

The  naming  and  arrangement  of  the  local  shells  is  now  completed. 
A  few  rare  specles  in  which  the  collection  is  as  yet  déficient  will  bo 
Hupplied  hereafter.  The  fossils  are  sll  named,  but  are  not  yet  set  out 
in  tho  new  cases  recently  ordered  for  them.  A  large  collection  of 
plants  in  yonr  post^ssion — a  bequest  of  the  late  Mr.  William  Thompson 
— bas  beeu  named. 

"  The  coins  aie  also  fully  described,  and  haro  been  arranged  in  the 
spécial  case  set  apart  for  their  exhibition.  The  classification  and 
arrangement  of  tbe  remaining  objecta  in  the  Muséum  is  progressing 
satisfactorily. 

In  order  to  render  tho  Improvements  in  progress  as  effectiTe  as  the 
means  at  their  disposai  permit,  your  Conncil  hare  expended  JBIOO  in 
the  purchaso  of  additional  mahogany  cases  for  shells,  fossils,  &o,  Ten 
of  the  new  caAes,  and  also  a  case  for  the  collection  of  plants,  haye  been 
placed  in  the  lower  front  room. 

The  Muséum  building  continues  in  good  repair  ;  the  only  ontlay  of 
moment  required  to  préserve  it  in  that  condition  haying  been  for  the 
re-glazing  of  the  dômes.  Tour  trustées,  taking  into  account  the 
increased  yalue  both  of  the  building  itself  and  of  its  contents,  haye 
ordered  an  increase  in  the  amount  for  which  the  property  is  insured. 
During  thç  past  winter  the  use  of  rooms  in  the  Muséum  has  been 
granted  to  the  Ladies'  Institute  for  their  classes,  and  to  Mr.  W.  H. 
Gréer  for  some  scientific  lectures  in  connexion  with  his  Athenœum. 

The  subject  of  extending  the  buildings  of  the  Muséum  (by  a  spécial 
fund  to  be  nûsed  for  the  purpose),  in  order  to  afford  still  more  spaoe 
for  the  better  exhibition  of  spécimens,  and  at  the  same  time  to  proyide 
suitable  accommodation  for  an  aquarium,  has  been  before  yonr  Council, 
but  nothing  has  as  yet  been  settled.  They  leaye  this  matter  entirely 
to  the  considération  of  their  sucoessors. 

Donation  List  for  Sefsion  1869*70  to  Muséum. — Rey.  J.  Macnangh- 
tan,  a  red-throated  diyer  ;  Thomas  Garrett,  Esq.,  several  British  birds  ; 
Mr.  Wm.  Hunter,  a  locust,  caught  in  Belfast  ;  Dr.  M'Qee,  a  number 
of  geological  spécimens  from  Wales  and  the  United  States  ;  Dr.  Holden, 
spécimens  of  iron  ore  from  Glenarm. 

Donations  to  Library, — Eey.  Dr.  Glasgow,  New  Testament  and 
Oospel  of  Matthew  in  the  Hindustani  Lançuage;  Uniyersity  of  Chris- 
tiania, a  number  of  books  and  pamphlets  ;  the  Editer  of  Scientific 
Opinion^  London,  Scientific  Opinion^  from  Noyember,  1868,  till  April, 
1870;  Gieological  Society  of  London,  their  Quarterly  Journal,  vol.  25, 
parts  3  and  4  ;  Royal  Dublin  Society,  their  Journal,  No.  38  ;  Zoo- 
logical  Society  of  London,  their  Proceedings,  part  3  of  1868,  and  part  1 
of  1869  ;  Geological  Society  of  Vienna,  their  Proceedings  for  1869, 
parts  10  and  14  ;  Smithsonian  Institute,  Washington,  Annual  Report 
for  1867  ;  Academy  of  Naturel  Sciences,  Philadelphia,  their  Proceed- 
ings  for  1868  ;  Boston  Society  of  Natural  History,  their  Proceedings 
for  1868,  Ist  part  ;  théir  Mémoire,  yol.  1,  part  4  ;  Occasional  Papers, 
vol.  1,  being  the  Entomolpgical  Correspondence  of  Dr.  Harris  ;  War 
Department,  Washington,  Surgical  Report  in  connection  ujith  the  late 
American  War  ;  Goyemor-General  of  India,  Metnoirs  of  the  Geological 
Bwrvey  of  India,  vol.  5,  parts  7  to  10,  and  yol.  6,  part  3  ;  Records  of 
the  Geological  Survey  of  India,  yol.  1,  parts  1,  2,  and  3,  and  yol.  2, 
part  1  ;  Annual  Report  of  Geological  Survey  of  India  for  1867  ;  Royal 
Uniyersity  of  Norway,  seyeral  yolumee  of  books. 

Mr.  Robert  M' Adam  submitted  the  treasurer's  report  ;  from  which 
it  appeared  that,  including  jBIOO  withdrawn  for  use  from  the  share- 
holdera'  reserye  fund  of  JB500,  there  had  been  a  total  of  cash  reoeiyed 
as  income  of  ^309.  18s.  8d.  Of  this  there  had  been  expended 
^241.  Ils.  8d.,  comprising  a  spedal  item  of  ^100  paid  for  new  cases 
for  the  lower  room.  This  left  a  balance  to  crédit  of  ^68.  78.  to  oom- 
menoe  the  new  finanoii^  year  witlu 


It  was  proposed  by  the  Rey.  Isaiah  Steen,  seoonded  by  William 
Emerson,  Esq.,  and  resolyed — "That  the  foregoing  reports  by  the 
council  and  treaaurer  be  adopted,  printed,  and  droulated  amongst  the 
shareholders." 

The  deeds  of  tenure,  trust-deeds,  and  other  documents  of  the 
muséum  were  then  exhibited,  comparôd  by  Wm.  Emerson,  Esq.  and 
Joseph  J.  Murphy,  Esq.  with  officiai  record,  and  found  ail  in  order. 

Dr.  WyyiUe  Thomson  haying  brought  before  the  meeting  the  fact 
that  an  invitation  from  the  town  of  Belfast  to  the  British  Association 
for  the  adyanoement  of  Sdence  was  to  be  sent  f orward  aoon,  requesting 
that  leamed  body  to  meet  in  Belfast  in  the  earliest  year  they  oould — 
1871,  if  possible — ^it  was  proposed  by  Dr.  Henry  Burden,  and  seoonded 
by  Robert  M'Adam,  Esq.,  and  resolyed— **  That  the  Natural  History 
and  Philosophical  Society  join  most  oordially  the  other  public  bodies 
of  Belfast  in  the  proposed  invitation  to  the  British  Association,  and 
that  the  shareholdera  in  the  muséum  pledge  themeelves  to  f  nrther  in 
every  way  tbe  necessary  arrangements  for  the  réception  of  the 
association." 

A  council  of  management  for  the  cnsning  twelve  months  was  then 
elected  by  ballot,  oonsisting  of  the  prescribed  number — fif teen  share- 
holdera— who,  out  of  the  number  thus  olected,  chose  the  offioe-bearers. 
The  officers  and  council  for  1870-71  wore  then  dedared  to  havc  beeu 
elected  thus  : — Président — Robert  Patterson,  F.R.S.  Vice-présidents 
— ^Wyville  Thomson,  LL.D.,  F.R.S,  ;  James  Thomson,  LL.D.  ;  Joseph 
John  Murphy,  F.G.S.  ;  James  Ciuning,  MJ).  Treasurer — Robert 
M'Adam.  Librariaa  —  Rey.  Isaiah  Steen.  Secretaries — ^Alexander 
O'DriscoU  Taylor,  Henry  Bnrden,M.D.  Other  Members  of  Committee^ 
Thomas  Andrews,  M.D.,  F.R.S.  ;  R.  Uoyd  Patterson,  Robert  Mackey 
Wilson,  John  F.  Hodges,  M.D.  ;  Robert  Young,  CE.  ;  John  Andersen, 
F.G.S.  

ARMAOH  NATURAL  HISTORY  AND  PHILOSOPHICAL 

SOCIETY. 

The  conclading  lecture  of  this  season  was  delivered  by  L.  G.  MUls, 
Esq.,  LL.B.,  in  the  Society's  Houso,  on  last  Wednesday  eveniiig,  the 
Rev.  Henry  C.  Inrine  in  the  chair.  After  transacting  the  ordinary 
business,  the  chairman  called  on  Mr.  Mills,  who  prooeeded  with  his 
lecture  on  **  The  Spider,'  which  he  delivered  with  his  accastomdd 
ability.  Several  curions  objects  were  exhibited  throngh  the  Society's 
microscope,  and  a  gênerai  conversation  ensued  on  varions  matters 
bearing  on  the  spider,  its  home  and  habits.  On  the  motion  of  Thomas 
Smith,  Esq.,  seoonded  by  J.  L.  Riggs,  Esq.,  MJ>.,  the  chairman  pre- 
sented  to  Mr.  Mills  the  thanks  of  the  meeting  for  his  interesting 
address. 


PHILADELPHIA  (AMERICAN)  PHILOSOPHICAL  SOCIETY. 

Mat  6th. — ^A  paper  "On  the  Geological  Position,  Oharaeter,  and 
Equivalencies  of  the  Marshall  Group  in  the  United  Statee,'*  Part  H., 
by  Professer  Alexander  Winchill,  was  read.  An  obiioaxy  of  Horace 
Binney,  jun.,  was  read  by  Provost  Stillë.  PïofessorH.  Allen  presented 
a  paper  "  On  Some  of  the  Effeets  of  Age,  as  observed  in  the  Osseoua 
System,"  presenting  changes  in  the  pteiygoid,  molar  bones,  Ae, 
Professer  Cope  read  a  paper  *'  On  the  Fishes  of  the  Tertiaiy  Shalea  of 
Green  River,  Wyoming  Territory,"  in  which  the  horiaon  of  the 
beds  were  shown  to  be  probably  near  the  Upper  Eooene,  or  simil&r  to 
that  of  Monte  Balca.  A  genus  near  Pygaeus  Agass.  was  described. 
Professer  F.  Y.  Hayden  presented  three  papers  **  On  Tertiary  Rocks 
of  the  Far  West,"  with  sections  referring  to  a  remarkable  anticlinal 
of  late  âge  exhibited  in  one  locality.  f^fessor  Cope  exhibited  the 
nearly  perfect  skuU  of  a  Dicynodont  reptile,  from  South  Afrioa,  from 
the  collection  of  Dr.  E.  R.  Beadle,  which  he  regarded  as  representing 
a  new  species  and  genus.  He  called  it  Lystrosaurus  frontosus,  and 
pointed  out  its  relationships  to  the  Ptychognathus  latifrons  of  Owen. 
Mat  20th. — ^The  secretary  communicated  an  account  of  a  destructive 
hailstorm  which  recently  yisited  the  city,  from  Hector  Orr.  Professer 
Cresson  described  tiie  same  storm.  He  said  there  was  a  scud  from 
the  east,  a  heavy  cloud  above  it  from  the  south,  and  a  highest  layer 
of  clondiB  from  the  sonth-west.  Ail  the  stones  had  a  nucleus  of  trans- 
parent ice,  surronnded  by  concentric  layers  of  snowy  ice.  Ptofessor 
Cresson  thought  this  very  aevere  storm  oonfirmed  the  truth  of  the 
hypothesis  that  the  first  water  fall  was  carried  upwarda  into  the  cold 
height  of  the  atmosphère  and  frozen.  The  ooneentric  layers  were 
added  during  the  passage  through  the  çlouds,  during  the  descent  ; 
the  disk-like  f  orm  of  others  being  due  to  more  rapid  rotation.  The 
storm  prevailed  principally  over  the  city  ;  the  hailstones  vrere  as  large 
as  walnuts,  and  broke  most  of  the  glass  on  the  N.S.W.  side  of  tbe 
houses.  The  corrugated  iron  roof  of  one  of  the  manufactories  in  the 
city  was  pierced  in  over  one  hnndred  places. 

Professer  Cope  exhibited  a  portion  of  the  dorsal  s|nne  of  a  species 
of  Asteracanthus  Agass.,  from  New  Jeraey,  the  first  représentative  of 
the  genus  found  in  America.  He  regûded  it  as  indicative  of  tbe 
existence  of  a  Jurassic  or  OoUtic  stratnm  in  that  State—*  point  be 
had  already  euggested  two  or  three  years  bef oxe. 
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Piofwsor  Cope  made  some  obserTa.iion8  on  a  new  genus  of  Atherinid 
fislies  f onnd  hj  him  in  a  tribntary  of  ihe  Clinoh  BÎTor,  in  East  Tennes- 
see. It  was  staied  io  be  near  Chirostoma^  but  ta  présent  an  elongato 
beak,  somewhat  like  that  of  Belonesox.  He  diieoted  attention  to 
rations  between  the  Atherinid»  and  Cyprinodontid».  He  oalled 
the  species  Lahidisthes  Sagxttariu8, 

Dr.  Genth  remarked  that  Del  Bio  obserred  gold  and  rhodium  in 
Mexico,  a  oomponnd  nnknown  sinoe  that  day.  Dr.  Genth  fonnd  in  a 
speoimen  of  gold  refnse  from  St.  Domingo,  obtained  by  Dr.  Grabb, 
mioroBcopio  grains,  mingled  with  minute  topas  orystals,  whioh  were 
evidently  a  double  ohloride  of  one  of  the  platina  metals.  'Wlth  bi- 
sulphate  of  potash,  sulphate  of  rhodium  and  potassium  was  ezhibited, 
and  the  presenoe  of  rhodium  gold  proren.  Dr.  Genth  stated  that  a 
certain  amount  of  unmanageable  gold  dust  had  been  sent  from  San 
Domingo,  which  he  suspeoted  to  be  rhodium  gold. 


BOSTON  (U.S.)  SOCIETY  OF  NATUBAL  mSTOBY. 

Mat  18th. — ^Vioe-president,  Dr.  C.  T.  Jackson,  in  the  ohair.  Dr.  T. 
M.  Brewer  exhibited  a  nest  of  the  Baltimore  Oriole  {Ictertts  Baltimore, 
Llnn.)  made  of  the  long  southem  moss  (Sillandsia  usneoides,  L.).  and 
said  that  Andubon  had  been  oritidsed  on  aocount  of  a  pioture  in  which 
that  bird  was  represented  as  standing  upon  a  nest  made  of  this  mate- 
rial,  it  being  said  that  the  bird  was  never  fonnd  where  this  moss  grew. 
The  nest  which  he  exhibited  was  made  entirely  of  this  material  ;  thns 
Terifying  the  oorreotness  of  Audubon's  drawing. 

Mr.  W.  T.  Brigham  made  a  few  remarks  upon  the  photographs  of 
two  météorites  found  some  time  since  in  Califomia.  One  of  the 
météorites  was  a  ring  of  intensely  hard  raeteorio  iron,  whose  greatest 
diameter  was  49  inohes,  and  whose  least  diameter  88  inolûs.  Its 
weight  was  1,600  Ibs.  The  other  was  of  yery  inegnlar  shajie,  mea- 
snring  49  inohes  in  one  diameter,  and  18  inches  in  the  other. 

Mr.  Brigham  also  deeoribed  a  lava  deposit  in  the  Tioinity  of  Mount 
Hood,  in  Oregou.  The  Columbia  lEUver  has  wom  a  passage  through 
the  mass,  exposing  a  wall  of  lava  in  some  places  between  two  and 
three  hnndred  feet  high.  This  wall  is  more  or  less  deoomposed,  and 
wom  into  buttresses  and  pinnaoles.  The  lower  portion  of  this  lava 
mass  is  of  a  différent  textnre  from  the  npper  portion,  though  com- 
posed  of  the  same  materials.  It  is  more  easily  decomposed  than  the 
upper  portion,  and  is  wom  to  a  greater  extent.  The  fresh  surface  of 
the  fragments  showed  that  the  wearing  had  not  been  done  by  the 
riyer.  Below  the  lava  is  a  bed  of  Tolcanio  oonglomerate.  Till  a  tho- 
rongh  surrey  of  this  territory  was  made,  it  would  be  impossible  to  tell 
whether  this  lava  originally  came  from  Mount  Hood,  or  from  some  other 
▼oloano  now  extinot. 

Mr.  Brigham  described  the  form  and  dimensions  of  two  giant 
Legnoia  trees  found  in  the  Mariposa  Valley  (Cal.).  The  bark  of  the 
larger  of  thèse  trees  had  been  bumed  by  fire,  but  its  original  oiroum- 
fersnce  must  hâve  been  oyer  98  feet.  The  txee  branohed  at  150  feet 
from  the  ground,  and  the  branches  at  this  point  were  6  feet  in  dia- 
meter. Another  tree  of  the  same  kind,  near  by,  was  between  three  and 
four  hundred  feet  high,  and  from  twenty-fiye  to  thirty  feet  in  diameter. 

Dr.  F.  H.  Brown,  a  paper  oontaining  a  complète  list  of  the  Fems  in 
the  island  of .  Madeira. 

Dr.  C.  T.  Jackson,  in  some  remarks  relative  to'  Mr.  Brigham*s  de- 
scription of  the  Califomia  Météorites,  stated  that  no  météorites  had 
been  found  in  the  Tertiary  or  any  of  the  more  ancient  deposits  ;  from 
which  he  argned  that  the  phenomenon  of  meteoric  showers  was  a  phe- 
nomenon  of  the  présent  period.  He  described  their  composition,  and 
alluded  to  some  of  the  more  remarkable  ones  which  haye  been  found 
in  différent  parts  of  the  world.  The  intense  oold  obseryed  in  météorites 
whioh  haye  justfaUen,  was,  he  thonght,  a  proof  of  Fourier's  tiieory  of 
the  ooldness  of  interstellar  spaoe. 

Mr.  W.  H.  Niles  offered  some  remarks  upon  the  System  obseryed  in 
the  Physical  Featnres  of  Massachusetts.  In  order  to  arrive  at  a  dear 
oonoeption  of  the  prindples  involved,  Massachusetts  must  Urst  be 
oonsidered  as  a  portion  of  the  North  American  Continent.  An  analysis 
of  the  physical  featnres  of  the  continent  shows  how  oertain  laws 
goveming  its  formation  are  also  at  the  f oundation  of  the  laws  upon 
which  dépend  the  featnres  of  the  State.  Massachusetts  is  thns  shown 
to  be  situated  upon  the  eastem  slope  of  the  northem  section  of  the 
Appalaohian  mountain  System.  Her  situation  upon  this  eastem  slope 
giyes  the  law  of  the  increase  in  height  from  the  eastem  to  the  west^ 
boiders  of  the  State.  Her  position  in  the  northem  section  of  the 
range,  and  south  of  the  oulminating  parallel  whioh  passes  through  the 
Adâondaok,  Qreen,  and  White  mountains,  gives  the  law  of  a  gênerai 
surface  increase  in  height  northward.  Sections  ranning  entirely  aoross 
the  State  in  an  east  and  westerly  or  north-sontherly  direction,  show 
that  thèse  laws,  upon  which  dépend  the  surface  featnres  of  the  State, 
Me  of  primary  value.  An  examination  of  the  State  itself  shows  that 
it  to  traversed  in  a  northerly  or  southerly  direction  by  two  distinct 
vegions  of  high  land  and  two  of  low  land.  Though  the  eastem  portion 
of  Massachusetts  has  usually  been  oonsidered  as  being  very  irregular 
and  bzoken,  Mr.  Niles  nûd  he  had  been  able  to  traoe  HftmX  distinot 


ranges,  which  he  briefly  described.  Moet  of  them  show  a  général 
parallelism  with  the  other  Appalaohian  ranges.  The  "Bine  Hill" 
range  of  Milton  and  Quinoy,  trends  east  and  west,  and  the  other  rows 
of  low  hills  in  the  vioinity  of  Boston  are  approximately  parallel.  The 
gênerai  strike  of  the  rocks  appear  to  be  nearly  parallel  with  the  trend 
of  the  hills.  Mr.  NUes  believed  thèse  east  and  west  ranges  to  be  axes 
of  élévation  of  a  secondary  force,  acting  in  a  somewhat  différent  direc- 
tion from  the  primary  one,  which  determined  the  prevailing  course  of 
the  Appalaohian  Mountain  System. 

Mr.  Niles  hoped'  to  bring  this  subjeot  before  the  Society  at  some 
future  time  in  a  more  complète  manner,  illnstrating  it  by  a  map  whioh 
is  now  in  course  of  préparation. 


FOREIGN  ACADEMIES. 
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FBENCH  ACADEMf. 

Paris,  June  6tb. — M.  Elle  de  Beanmont  brought  forward  the  oorre- 
spondence.  Amongst  other  papers  was  one  by  M.  Duohemin,  on  "  A 
New  Electric  Pile." 

This  new  electrio  pile  differs  from  that  presented  by  M.  Dnchemin 
to  the  Academy  in  1865,  and  idso  to  M.  le  Ministre  de  la  Marine. 
This  apparatus,  on  being  placed  in  contact  with  the  sea,  becomes 
instanUy  a  source  of  electricity,  by  reason  of  the  oxidizing  action 
of  the  Uqnid  whioh  snrronnds  it,  as  well  as  by  its  agitation  and  per- 
pétuai renewal  :  bat  the  quantity  of  electricity  obtained  being  pro- 
portionate,  and,  eœteris  paribtu,  the  amount  of  oxidation  produced, 
M.  Duohemin  asks  if  tiiere  is  no  means  of  asoertaining  whether 
the  action  of  certoin  chemical  bodies  held  in  suspension  aronnd 
zinc  or  coal,  would  not  be  the  same  as  that  which  takes  place  in 
ordinary  batteries,  to  increase  the  physical  effects  of  his  apparatus, 
without  changing  the  part  or  metsîlic  surface  destined  to  advanoe 
the  work  of  oxidation.  In  order  to  make  this  experiment,  M.  Du- 
ohemin had  reconrse  to  a  pile,  of  which  the  foUowing  are  the 
détails  : — ^A  perforated  vase  placed  on  a  cross  pièce  of  wood,  and 
supported  on  a  float.  This  vase  is  proteoted  by  a  oylinder  made 
of  thick  zinc  and  pieroed  with  holes,  the  stem  of  whioh  repré- 
sente the  négative  pôle.  In  tlûs  vase  is  placed  a  pièce  of  carbon,  on 
top  of  which  the  positive  oonductor  pôle  is  placed.  This  pieoe  of 
carbon  is  surrounded  by  débris  of  coke  and  of  perchloride  of  iron. 
The  top  of  the  vase  must  be  properly  closed.  This  model  of 
an  élément  utilized  in  the  sea  has  the  advantage  of  enabling 
it  to  be  placed  in  separate  compartments,  and  produoes  the  ex- 
plosion of  sabmarine  mines.  M.  Duohemin  obseryed  that,  at  flrst, 
one  would  be  led  to  think  that  the  action  of  the  perchloride  of  iron 
contained  in  the  vase  shonld  diminish  immediately,  by  reason  of  the 
motion  of  the  liquid  ;  but  this  does  not  oocur,  by  reason  of  the  density 
of  the  water.  Under  the  influence  of  the  sait  water  the  zinc  décom- 
poses the  Uqaid.  The  hydrogen  passes  to  the  perchloride  ;  and  in  this 
case  the  electricity  shows  itself  in  a  manner  wortby  of  attraoting  the 
attention  of  soientifio  men. 

M.  Ch.  Bobin  presented  a  new  work  by  Professer  Felts,  of  Stras- 
bourg, on  '*  The  Genesis  of  the  Pas  Corpnsoles.  M.  Felts  endea- 
voured  to  prove  last  year  that  thèse  white  corpuscles  are  not  ooca- 
sioned  by  the  passage  of  the  white  globules  of  blood  through  the 
vessels.  The  latter  researches  oonflrm  the  former,  and  tend  to  show 
the  génération  of  the  pus  corpuscles  in  the  tissues,  which  are  not 
vasoular,  snch  as  the  comea  atid  cartilage. 

M.  Henri  Sainte-Claire  Deville  read  his  second  memoir,  on  "  The 
Aotion  of  Water  on  Iron,  and  of  Hydrogen  on  Oxide  of  Iron." 

M.  Des  Cloiszeaux  read  a  paper  on  "  The  Optical  Ptoperties  of 
Benzile,  and  some  Bodies  of  the  Camphor  FanJly  in  a  Crystallized 
State  and  in  a  State  of  Solution." 

M.  Frémy  made  a  short  communication  on  "  The  Products  of  the 
Séduction  of  Nitrous  Add  by  Metals."  This  produet  is  oxyammonia, 
a  remarkable  body,  which  has  been  discovered  but  a  veiy  short  time 
sinoe. 

The  meeting  was  then  brought  to  a  close. 


NOTES  AND  MEMORANDA. 


IMying  Apparatus. — ^The  Mdmey  of  Mr.  8iebe*s  diving  appa* 
rattts  has  long  been  aoknowledged,  and  at  the  '*  Engineer's  "  oonver- 
safcione,  held  recently,  an  opportunity  was  afforded  for  examining 
the  several  parts  of  tiie  apparatus.  In  some  reoent  expérimente  at 
Chatham  Dookyard,  air  was  supplied  to  both  the  diven  by  means  of 
the  one  pnmp,  and  al  ter  walkîng  a  oonsidenble  distance,  and  remaining 
under  water  some  time,  the  divers  retumed  to  the  surface,  both  stating 
that  th^  were  fnmished  with  abnndanoe  of  afar,  whUe  neither  suffered 
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thfl  ilightwt  inoODTaiiMuoe.  Not  ths  leaat  of  th«  «drkiitafu  at  Mr. 
Siabe'i  tDTVntion  is  Iba  Stting  ot  tha  diTiog  appcntiu  witk  a  mU- 
wting  preuDts- gante,  vlùcb  rasiaUn  tfas  prcMim  in  poirada,  wUle  > 
BabDiuine  luap  oui  aÎM  be  ftpplied  to  tbe  pnmp,  b;  whiob  idmiu  tbe 
dÎTei  oMi  b«  Maiitad  by  &  Bteadylightwhenaiiiplojad  in  aiplorinc  tb« 
interior  of  a  Tawel,  oi  dMOending  to  aaj  âeptb  to  wbich  tiie  light  ot 
d^  doai  not  pane^ts.  Tbe  Âdminklty  diTsi  «nbaeqnantl;  d««NmiiM 
to  tba  ■»>(  depth  ot  108  teat  with  tha  two  arliDdara  of  the  »ii-pwap 
conneoteâ,  foUowad  to  the  lamo  dopth  bjr  Sergeuit  BiJur,  of  tfaa  Eoj*! 
Engipeen,  wbo  mkda  bi«  flnt  deacent  i  whan,  STBn  «t  tha  daptb  kod 
nndai  tba  condition*  gtktad,  not  the  la^st  inaouTeaiouoa  wu  aip*- 
tieuceâ  b;  either  of  tha  diiars,  wbo  nmained  down  for  iobo  tioM,  the 
TalTBi,  gnuge,  relater,  naà  athcr  pnrts  of  the  appotutna,  ail  working 
moat  autiBraotoril;.  Tba  offlcan  uid  moD  at  tlia  B>o;al  EnginasT 
establiebment  vill  commancs  tbeir  lommBr  oonrie  of  proctice  in  diring 
opantion*  with  Mi.  Siaba'a  apparktoi  «ud  the  impioTed  ùr-pnmp. 

Oabfaage  Tree  of  Nsw  Zealand. — It  ma;  not  be  generallj  known 
tbat  the  oabbago  tree  (CardijUne  Au!.lralis)  whioh  growa  ■□  abnn- 
danll;  in  New  ZealauJ,  eontaini  a  Ter;  considerabla  proportion  of 
aacabarine  matter.  In  fonnar  jeara,  atji  i]>p[ird  Science,  ÔieHaarii 
naed,  when  on  thoir  flahing  aïonrsioDB  np  oonutrj,  to  haok  down  a 
fev  o(  thaaa  treaa  near  tbeit  epeampinenta,  and  atter  a  da;>  aiponini 
to  ma  and  air,  ont  off  quida,  irhich  tbe;  ebeved  with  p«Bit  gaito. 
Fittaan  yean  ago  a  ganUeman  rasidect  in  Otago  obtaînad  a  fair 
iample  MF  aagar  nanafaotared  by  tha  Maorla  from  the  cabbage  tree, 
which  ha  sent  to  London  for  inapactioc.  Tha  prooeas  for  aitraotïng 
the  tafmr,  ao  fu  aa  we  are  aware,  haa  not  been  dimlged  hy  tba 
natiTai,  and  probably  no  indiridail  Enropaan  il  conrertant  with  the 
mattar,  It  might.  thon,  form  an  iotareating  aabjeot  for  inqniry  and 
diuertation  how  tbe  prooesa  «as  acooraplished.  and  how  far  oonld  tbe 
tree  be  ittiliaed  for  anoh  a  pnrpoae.  The  cabbage-troe  may  be  readily 
propagated  from  ««ed,  and  ita  growtb  ia  comparatiiely  rapid.  Tha 
whole  tree  is  Gbrona,  and  oan  ba  made  into  paper.  It  growa  to  a  diameter 
of  from  1  ft.  to  3  ft.,  and  beight  from  10  ft.  to  SO  ft-,  and  is  toond 
ohiefly  in  iwampy  aitoatioDS,  altboDih  it  grows  on  faUl  sldea.  The 
stem  ia  thickly  flbroaa,  and  the  leaTea,  whioh  are  long  (ribbon-ljke) 
and  aboDt  t{  in.  broad,  contaÏQ  a  good  deal  of  fibre. 

Dlsoovarr  of  Ooal  im  Oolorado.  —  The  followitig  Utter,  datad 
New  York,  Ha;  lOth,  waa  pnbliahed  io  the  Uining  Journal  of 
Jnne  4  t~There  bas  been  a  gteat  discovery  of  ooal  near  Denver,  Colo- 
rado, end  if  it  «honld  proie  ou  axaminatioD  only  abont  oue-half  wlwt 
iiiepreaenled.it  will  be  au  important  diaoofery  lodeed,  foT  theFa<^ 
Bailway  oan  tlien  be  lopplied  with  ooal  ia  a  oan&al  point  ot  ita  eourae 
initead  of  taking  it  frMn  ita  aitreme  end*.  Two  apeoiinans  eant  me 
I  bava  raoeoUy  bêea  analyaing,  and  flad  thay  will  do  Tery  wall  for  the 
generatioD  of  eteam,  but  are  too  light  for  iron  fnmaoa*.  It  i*  a  lignite 
of  flnt-olasa  qoalîty,  Tery  brilliant,  bnma  with  a  very  strong  Raine, 
hai  the  odonr  of  bitoinan,  gives  ont  great  beat,  *ery  little  aolphiir, 
doas  not  ooke  well — tbat  ia  to  say,  the  ooagtilation  is  allght.  Tha 
■ample*  I  had  ware  small,  ao  I  oonld  not  dnplioata  the  taat*  i  the  two 
I  tried  gaie  a*  followa  : — 

Watar B-50 

Volatile  and  Bitnminone   39'65 

Carbon 48-70 

Aah  8-15  =  10000 

Tba  Carbon  waa  Tery  spoogy,  and  abaorbad  nearly  8  per  eent.  of 
mrâstare  from  the  atmoapbere  witbin  4fl  boura  afUr  eipoanre.  Ilaa*e 
toT  Colorado  tbia  week,  and  aboU  *end  yoa  aome  notée.  While  there 
I  ahall  bûTS  a  look  at  tha  "  Terrible,"  as  I  bave  to  make  an  eiamin»- 
tloa  ot  (ome  other  mines  in  that  neighbonrhood.  A  fine  eïnnabar  tain 
haa  bean  fonnd  in  tha  moontaini  ot  that  district,  bat  tte  Indiao*  are 
troablasome  near  where  it  ia  sitnate  ;  the  spécimens  abowu  me  are 
eqoal  to  the  New  Almaden  ores. 

.  A  Large  Blook  of  Coal. — A  blook  of  new  mine  and  Ire-oUy  ea«1, 
weigbing  ao  leie  tban  9  tons  15  owt.,  haa  jnst  beea  raised  fnim  a  pït 
in  the  New  Prleatfold  CoUiery,  at  Willenhall ,  of  Hnars.  Ward  A  Son. 
It  ia  18  ft.  In  oironmferenae,  i*  4  ft.  6  in,  thiok,  and  la  0  tt.  long.  It 
waa  ont  by  ona  man,  wbo,  no  donbt,  had  to  eieraiae  mach  care  in 
bringing  it  down  in  a  pieoe.  Ita  great  weight  atraightened  one  of  the 
books  (Â  the  draw-cbaine,  und  it  was  not  withont  diffionlty  that  the 
engine  drew  it  to  the  enrfaoe.  Besara.  Ward  had  ît  ont  for  a  hospital 
bûaar  now  being  held  at  West  Bromwiob,  to  wbich  it  bas  been  aent 
alik*  ■■  an  «ihibit  and  aa  a  donation.  Borne  timg  tgo  a  pisee  ot  coal 
«eighing  5  tons  17  owt.  was  got  ont  ot  the  aame  ecdliery. 

Baron  XJebig  is  repoited  to  bave  been  for  aome  timo  anffering 
from  uarvoot  beadaehe,  and,  »ft«i  aoaie  improremant,  i*  now  laid  Dp 
with  oarbnnole.  Hia  phydoians  oonsidar  that  ba  ia  likaly  ta  do  wall, 
aa  bis  haaith,  for  maoy  y««n,  hat  been  «xeellent.  Tha  Baron  la  bow 
■iity>Mnn  yeart  oU. 

Inapeotorahip  of  VacdnaUon.  — Oni  ot  Qi»  apptùntmenta  u 
Ooramment  Inapector  ot  Yaodnation  U  now  TMant  The  appointment 
ia  in  the  gilt  of  tha  Prliy  ConneÛ. 


Hr.  STMia.— The  £<M<:«I  itatM  that  tha  1 
aa  to  Ur.  Byme'a  nrmoantiiw  Ua  lut  ■daua  w«n  too  wall  toBudad. 
Ha  i*  not  axpaetad  fa>  MOOTer— tka  powec  ti  apaaeh  baiiv  not  jnt 
legainad,  and  the  k>a«  of  de^wtitioa  ao  nntlltl  tM  ha  haa  lo  be 
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Admbiistration  of  Uindo  Law,"  hj  Dr.  OoldatUi^ar. 
THURSDAY,  Iflth. 
Royal  Soàety,  8.30  p. m. 
Sooiaty  of  Antiquariaa,  8.30  p.m. 
Llnnaan  Society,  B  p.m.     "Two  speciea  ot  Bew>las  wbich  oocaaiooa) 

piMont  Heml-laballifonn  Utaral  Sépale,"  by  Hr.  J.  T.  Koggridgv. 
Cbemioal  SooMr,  S  p.B. 
NumiamaUa  Society,  7  p.in.    Annual  Haaling. 
Zoologioal  Suoiel;,  ip.ta. 


8UNDAY,  IKh. 
8p.m.     "On   Vakaaoaa,"  by   David    Forte*, 

HONDAY,  20th. 

TUESDAY,  Slat. 

Elbnologioal  Soofebr,'8.30  p.m.,  at  the  Royal  Uiùted  Serrioa  luUtotian, 
WbTtcball-yard  (by  permiadon  ot  the  Caondl).  "  On  tha  Ayman 
lodlanaot  Boliria and  Pem,"  bv  Dayid  Foibes,  Esq.,  F.RS. 

Birmingham  Natnral  Hlatory  and  Micraeeoploal  iiociet;,  J  Su  p.m. 
ConTanniloDe  and  BihlUtioD  ol  Spaaimaoï.  Short  papera  tma  tha 
Ccochologiaal  Section,  fto. 


WEDNESDAY, 


Oeological  Society,  8  p.: 


. THB  Son.— "P.H.  O."— n»  atataoeait  j« 

havo  acut  ua  waa  seau  b  J  ua  aoKM  three  wceka  ainoa.  It  i^  of  Douiaa,  tke 
pureit  Doutenae.  It,  we  oeliere,  orlginated  in  a  pangraph  in  aa  Auaricatn 
newspt^r. 

CoiUIICiI.  ClimaTU.  —  "R."— Wa  hare  retomad  th*  HS.  aa  joa 
requestad.    We  think,  under  ail  clreumataneei,  the  oonrae  adofitad  ia  Uio 

OnxAnar'a  ANOOunon.— "  J.  U."— nie  noUae  readad  na  too  lato 
to  admit  ef  car  saoding  you  a  pnwrf.  You  maj  be  aura  Aat  ulkeiwlsa 
we  ahould  haie  coinplwd  witb  yow  requast. 

SotnuT  LiTTHU  SootBFT.  —  "  D."— The  H&  la  to  baad,  and  ahall 
appaar.    Yoa  *aaa  ta  hare  forgottan  tbe  reqaaat  lor  a  aeedod  liekst. 

MiUTUtT  Edccattoh. — "T.  R.  J." — nianka.  The  latlar  ahall  appaar. 
Tbe  aoblaot  la  o(  great  Importanoe,  and  has  already  reoefred  a  notice  in 
tb<ae  oolamns. 

NoVA-ScoTLi  iNBTITDTi.^The  ptaridecVa  ooumuniaatian  bas  macbed 
ne.    Thanks. 

Aa  Ihphoved  EaitCsaih.— "L.''~Theraqueat*baUbealt*»iI*d  ta. 
In  a  médical  point  of  riew  the  matler  is  intertatliig. 

OiOLOOiCAL  ExcuBaiona.— Our  corceapondait'*  notice  reachad  aa  jutf 
In  time  for  insertioD. 

pHuTaoKiraïc  Orne*.  — "P.  Q."—Th»  index  of  taliraeUen  wiU  ba 
foimd  for  tha  substance  nimad,  in  aoy  erdinary  bock  on  Qptks. 

Sewaoi.-"L.  T.  W."-Wc  cannot  midartakato  p«^>Hah  tha  Mtar, 
Clearly  il  is  Iibello«is. 

BATim  Powu.— C«Dialt  Ttotimnr  Tkn^at  JtnUn. 
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A  MINISTEB  OF  PUBLIC  INSTBUOTION. 

|HE  diionsBioii  which  took  plaoe  în  the  Oommoni 
on  Mondaj  night.  on  the  snbjeot  of  Mr.  Forstor's 
new  Education  Bill,  was  one  bighlj  Baggeatire  to 
those  who  are  watchiog  with  intereet  and  anxiety 
Ihe  présent  phase  of  tibe  publie  instruction  ques- 
tion. Notably  so  were  some  of  the  remarks  which  fell  from 
Dr.  Lyon  Plajfair  ;  thongh,  in  so  far  as  the  member  for  the 
UniTersity  of  Edinburgh  touobed  on  the  Irish  question,  his 
Tiews  were  merely  a  oombination  of  ignorance  of  the  condition 
of  the  Irish  people  and  Scotch  préjudice  toward  Ireland. 

Irishmen  and  8ootchnien  prorerbiolly  hâte  each  other,  pretty 
much  in  the  same  way  as  the  Irish  and  Chinese  hâte  each  other 
at  San  Francisco  ;  and  so  we  may  pans  over  Dr.  Playfair's  rabid 
observation  to  tbe  effect  that  the  only  resnlt  of  éducation  in 
Ireland  had  been  to  teach  the  people  to  read  seditious  papers. 
Dr.  Playfair  finds  Ireland  unhappy  and  unprosperons,  and  so 
he  at  once  assumes  that  if  éducation  did  not  remove  thèse 
evils  it  ought  to  hare  done  so.  But  this  conception  is  reaUy 
too  absord  to  notice  at  any  further  leogth. 

The  Scotch  member,  however,  hit  a  rery  important  truth,  and 
pointed  to  a  Tery  nrgently-demanded  reform,  when  he  said  : — 
"  If  the  Honse  were  called  npon  to  recognize  national  éduca- 
tion, they  ought  to  overhaul  the  whole  of  the  edacational 
machiaery.  The  €k>Temment  ought  to  hâve  come  boldly  to 
the  Honse  and  to  hâve  asked  for  a  Minister  of  Education,  who 
would  be  responsible,  not  only  for  the  action  of  his  depart- 
ment,  but  for  ail  the  edacational  grants,  both  for  seoondary 
aïkd  higher  éducation,  in  eorollary  with  each  other.  At  présent 
the  Minister  of  Education  was  called  upon  to  consider  how  he 
should  prevent  the  spread  of  the  diseases  of  cows  and  sheep, 
to  take  measures  for  carrying  ont  vaccination,  and  to  oonsnlt 
with  médical  officers  about  fever  and  choiera — ail  very  im* 
portant  dnties,  but  which  were  quite  incompatible  with  the 
considération  that  ought  to  be  given  to  the  great  question 
of  éducation."  Therein  lies  really  the  secret  of  the  im- 
X>erfectîon  of  our  existing  System.  We  hâve  no  one 
in  authority  who  is  solely  responsible  for,  and  whose  whole 
attention  is  conccntrated  on  the  manifold  questions  of  national 
éducation.  What  we  want  is  some  experienced  and  intelligent 
Minister,  whose  only  duty  ît  would  be  to  consider  educatîonal 
problems,  and  who  might,  at  lengtb,  by  graduai  reformation, 
unify  the  uumerous  discordant  schemes  which  now  exist,  remoye 
altogether  the  seetarian  élément,  and,  finally,  make  the  éduca- 
tion of  children  as  compulsory  as  vaccination,  or  any  other  of 
ihose  broad  measures  which  constitute  the  illogical,  but  not  the 
less  nseful,  features  of  our  présent  constitution. 

TilL  some  such  authority  is  established,  we  shall  bave  to 
wait  ère  we  possess  a  scheme  of  éducation  satisfaotory  to 
the  public  mind  ;  and,  if  Mr.  Forster's  somewhat  lop-sided  and 
iinsymmetrical  measure  ever  résulta  in  such  a  considération  of 
the  subject  as  may  lead  to  this  desired  consummation,  we  shall 
hâve  reason  to  be  grateful.  Nothing  short  of  this  can  satisfy 
the  demande  either  of  intellectual  advancement,  or  tbe  will  of 
the  people  ;  and  to  this  we  must  come  at  last.  It  is  true  that 
the  leaders  of  the  présent  Government  imagine  that  the  Bill 
now  before  the  House  is  one  which  meets  ail  diffîculties  ;  but 
this  is  a  mistake,  arising,  doubtless,  from  the  fact  that  Mr. 
Gladstone  and  others,  pressed  heavily  by  the  nnmerous  claims  on 
their  time  and  mind,  bave  not  had  sufficient  means  of  gauging  the 
National  opinion.  That  the  measure  is  a  step  in  the  rîght  direction 
no  one  can  for  a  moment  deny  ;  but  its  prospective  benefite  are 
jnarred  somewhat  by  the  présence  of  the  denominational 
plague-spot,  and  till  that  is  removed,  and  the  whole  législation 
of  the  subject  placed  on  a  broader  and  more  libéral  basis,  the 
wishes  of  tiie  English  people  will  not  bave  been  complied  with. 
And  if  thia  end  is  to  ne  achieved,  it  can,  in  our  opinion,  only 


be  acoomplished  through  the  hdp  of  a  "  Minister  of  Publie 
Instruction,"  whose  mind  shall  not  be  trammelled  by  the  oarea 
of  departmenta  which  hâve  no  earthly  connection  with  ednoa* 
tional  problems.  We,  therefore,  thank  Dr.  Lyon  Playfair  for 
the  outspoken  candeur  with  which  he  bas  pointed  to  the  evil  of 
the  existing  atate  of  things.  He  haa  really,  in  auggestion,  ont 
the  Gtordian  knot  ;  or,  to  uae  a  more  homely  expreasion«  haa 
taken  the  "  bnU  by  tho  homs." 

And,  while  we  are  on  the  snbjeot  of  the  récent  debate,  we 
would  say  a  word  about  the  tendenoy,  even  among  eduoated 
men  like  Dr.  Playfair,  to  diaplay  their  patriotism  to  a  degree 
which  rendera  it  almost  ridioulous.  Indeed,  the  laudation  of 
his  countrymen  and  their  institutions  which  the  member  for 
the  Edinburgh  University  indulged  m  on  Monday  night»  reminda 
na  of  tbe  foUowing  amnûng  anecdote,  with  the  récital  of  which 
we  will  close  our  remarks . — A  gentleman,  speaking  to  a  Sootch 
friend  of  the  extrême  Eowdyism  of  New  York,  spoke  of  the 
ruffians  of  the  great  American  city  as  the  worst  in  the  world. 
**  Ah,"  said  his  friend,  in  reproachful  expostulation,  and  not  to 
be  outdone  in  patriotism,  *'  ye  should  see  the  bla'gards  on  the 
Glyde."  We  commend  tbe  story  to  Dr.  Playfair'a  notioe*-it 
points  a  useful  moral. 


THE  WEEK. 


•«O»' 


8iA«e  o^ipg  thii  department.  w«  bsT*  reo«iT«d  lo  mneh  «MifltaBc*  from 
frimidlj  oorrMpondeata  in  diflVrest  parti  of  tho  world,  th*t  we  uo  lod  to 
bolioTO  that  onr  r^ndtn  ipay,  with  rwj  little  teooble  to  thomaelTM,  oid  «• 
in  makiog  "  Tho  Woek  "  »  moit  oomprohensiro  reoord  of  enrront  eranfes  in 
tho  soientiflo  world.  We  tharafbro  appaal  to  aU  onr  fUands  to  laad  m,  not 
neralT  thalr  "aarf,"  bat  their  handi,  and  to  aend  na  aaj  waekly  <*  iottinn" 
of  inUrest  ralatire  to  matters  oeenrriog  in  thair  naighboarhooa.  "Tho 
anallatt  ooatribntion"  will  ba  aoooptad,  and,  Mriooal^,  the  briefer  and  more 
tene  the  notea  are  the  better.    Seoretariee  of  sooietiei,  metropolitaa  and 

EroTindal,  Ubrariani,  enraton,  leotoren,  and  teaohen,  maj  ail  do  tomething 
ithalrtun.  ««^^ 

Snnday  evening  last,  Mr.  David  Forbes,  F.B.S.,  de« 
livered  a  lecture  in  the  Booms  of  the  Sunday  Lecture 
Society  at  St.  George's  Hall.  The  subject  chosen 
was  that  of  Yolcanoes,  and  the  lecturer's  remarka 
were  attentively  listened  to  by  a  large  and  disUnguished 
audience,  among  whom  we  recognized  some  of  our  most 
eminent  British  geologists.  Mr.  Forbes  gave  a  gênerai 
sketch  of  the  whole  of  volcanic  phenomena,  and  drew  from  hia 
Personal  expérience  of  South  American  earthquakes  and  vol- 
canic action  a  very  graphie  picture  of  some  of  thèse  terrible 
cataclysms.  He  adverted  to  the  division  of  geologists  between 
the  Plutonio  and  Neptunic  schools,  and  pointed  ont  the  neces- 
sity  of  recognizing  both  sets  of  forces — aqueous  and  igneous — 
in  the  opérations  which  bave  given  the  globe  its  présent  shape. 
The  lecturer  finally  dwelt  on  the  great  importance  of  oollecting 
facts,  and  on  the  caution  with  which  they  should  be  applied  to 
particnlar  hypothèses  ;  and  he  concluded  amid  much  applanse, 

Wb  leam,  from  the  interesting  "  Science  Goaaip"  of  the 
Aihencownt  that  the  American  Journal  of  Seienee  and  Arit^ 
long  familiarly  known  aa  8Ulifnan'ê  Journal,  mH  complète  ite 
second  séries  of  fifty  volumes  next  November.  The  first  séries, 
which  ended  in  1845,  was  quarterly  ;  the  second  bas  been  two- 
monthly,  and  the  new  séries,  as  the  editors  now  announce,  ia 
to  be  published  monthly.  This  will  be  acceptable  news  in  many 
quarters,  for  SiUiman^ê  Journal  stands  at  the  head  of  the 
periodicals  which  record  the  progress  of  science  in  the  United 
States.  We  trust  that  this  new  projeot  of  more  fréquent  p^b* 
lication  will  be  rewarded  by  a  large  increase  of  drenlation. 

The  British  Médical  Journal  is  usually  so  well  informed  in 
matters  relating  to  science  that  we  cannot  but  think  that  in  in« 
serting  the  libel  on  the  Chemical  Newe  contained  in  the  folUming 
paragraph,  it  bas  been  the  dupe  of  some  nnconseientious  peraon, 
who  desired  to  vent  a  private  feeling  of  malice  : — **  The  Oonnoil 
of  the  Phannaceutical  Society,  having  dedded  npon  making 
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ibis  journal  a  weeklj  pablication  for  the  future,  has  advertised 
for  an  editor  and  snb-editor.  The  contemplated  change  îb  one 
that  bas  long  been  needed;  for,  thongh  the  Chemical  News 
seeks  to  maintain  its  existence  by  cultîyating  a  circulation 
among  druggists  rather  than  by  adequatelj  representing  gênerai 
chemistry,  it  does  so  only  in  such  a  way  tbat  it  is  neither  a 
pbyaical,  chemical,  or  pharmaceutical  journal."  Of  ail  physical 
joumals  the  Ohemical  News  least  seeks  to  cultivate  the  drug- 
giste.  It  has  always  been  an  excellent  Tepresentative  of 
physical  and  chemical  science  ;  and  of  late,  by  the  introduc- 
tion of  an  admirable  surrey  of  foreign  science,  it  has  surpassed 
in  excellence  and  usefnlness  ail  other  periodicals  devoted  to 
phyaics^and  chemistry.  Mr.  Grookes,  its  accomplished  editor, 
has  been  at  so  much  pains  to  meet  the  wants  of  bis  readers, 
that  we  should  be  countenancing  a  flagrant  pièce  of  injustice  if 
we  allowed  the  statement  in  the  MedimL  Journal  to  pass  un- 
challonged.  We  feel  sure,  too,  that  the  editor  of  tbe  journal, 
as  Boon  as  he  discovers  the  error  into  which,  doubtless,  he  has 
been  inadvertently  led,  will,  with  his  usual  courtesy,  recall  the 
unfair  commente  we  bave  quoted. 

On  Saturday  evening,  the  llth  instant,  the  members  of  the 
G^ologists'  Association  made  an  excursion  to  Hampstead 
Heath,  under  the  guidance  of  Professer  Morris  and  Messrs. 
S.  B.  Pattison  and  G.  Evans.  The  party  met  at  six  o'clock  at 
the  Swiss  Gottage  Station,  and  proceeded  to  Hampstead  across 
the  Gonduit  Fields.  The  position  of  the  Midland  Bailway 
tunnel,  excavated  in  stiff  London  clay,  containing  NaviUus, 
Pholadomya,  Corbula,  and  other  fossils,  was  pointed  ont  ;  and, 
halting  on  the  rise  of  the  hill.  Professer  Morris  explained  the 
geological  structure  of  the  extensive  district  seen  to  the  south 
and  south- west,  including  the  chalk  range  of  the  North  Downs 
and  the  Tertiary  hills  of  Norwood  and  Biohmond.  The  sections 
of  the  Middle  Eocene,  or  Bagshot  sands,  by  the  sides  of  a  new 
road  near  the  Sailors'  Orphan  School,  were  then  examined,  and 
the  position  of  thèse  sands,  forming  a  capping  of  the  hill,  and 
resting  on  the  London  clay,  was  explained  by  Mr.  Pattison. 
The  âge  of  a  pebbly  bed,  resting  on  an  irregular  surface  of  the 
sands,  gave  rise  to  some  discussion.  It  was  observed  that 
many  of  thèse  pebbles  had  their  longer  axes  in  a  nearly  vertical 
position.  After  a  brief  visit  made  to  the  tomb  of  Mr.  Daniel 
Sharpe,  a  late  distinguished  président  of  the  Geological  Society, 
the  party  walked  through  Frognel  and  across  Ùie  Heath  to 
the  "  Leg  of  Mutton  Pond,"  at  North  End.  Hère  patches  of 
the  London  clay,  which  had  been  raised  to  the  surface  during 
some  drainage  works,  were  seen,  and  spécimens  of  Peduncidus 
decussatus — a  fossil  characteristic  of  the  "  Highgate  zone  "  of 
the  London  clay — were  obtained.  From  an  adjacent  hill, 
capped  by  the  Bagshot  sands.  Professer  Morris  pointed  out 
Harrow  Hill,  also  capped  with  sand,  and  explained  that  this 
npper  deposit  must  once  bave  been  continuons,  and  that  the 
intervening  valley  had  been  formed  by  denudation;  he  also 
explained  that  the  sand  at  the  top  of  the  hill  was  a  water- 
bearing  stratum,  giving  rise  to  several  streams  at  the  junction 
with  the  subjacent  day,  and  that  the  numerous  minor  valleys 
descending  from  the  hill  had  been  formed  by  thèse  streams  ; 
good  examples  of  thèse  valleys  were  seen  at  North  End  and  at 
the  Yale  of  Health,  the  pond  at  the  latter  spot  forming  the 
headwaters  of  one  of  the  branches  of  the  Fleet.  Tbe  sands 
were  also  examined  in  the  large  pit  on  the  top  of  the  Heath. 
After  a  visit  to  the  chalybeate  spring  in  Well  Walk,  tbe 
members  conduded  a  very  pleasant  excursion  by  proceeding  to 
the  résidence  of  Mr.  G.  Evans,  at  Downshire  Hill,  and  in- 
spected  his  ooUection  of  London  Glay  fossils,  many  of  which 
had  been  obtained  by  him  from  the  railway  and  drainage  works 
in  the  immédiate  neighbourbood  of  Hampstead. 

Ths  foUowing  excursion  is  proposed  by  the  Geologîsts* 
Association  : — G^iarsday,  23rd  June. — To  Watford,by  the  train 
which  leaves  Enston  Station  at  2.10  p.m.  The  party  to  alight 
at  Bushey  Station.  The  last  ordinary  meeting  of  the  Society 
will  be  held  on  Eriday,  July  Ist,  at  eight  o'clock  in  the  evening. 


The  BrUish  Médical  Journal  gives  an  excellent  account  of 
the  laboratory  of  St.  Bartholomew*s  Hospital,  which  has 
recently  nndergone  great  improvements.  During  the  past 
year,  this  laboratory  has  been  materially  improved — first»  by 
laying  on  steam  and  distilled  water  ;  and  secondly,  by  arranging 
a  suitable  apparatus  for  the  testing  and  evaporation  of  uiine. 
The  old  lecture-room  has  been  pulled  down  during  the  past 
year,  and  rebuilt.  The  arrangements  of  this  xoom  are  of  a 
very  perfeot  order.  First,  the  seats  are  not  arranged  in  the 
usual  nncomfortable  style  which  is  prévalent  in  médical  schools, 
but  are  of  a  more  oomfortable  description,  having  good  back- 
rests,  and  being  conveniently  arranged  for  taking  notes,  and 
will  accommodate  one  hundiêd  and  ten  students.  The  lecture- 
table  is  oonsiderably  raised  above  the  floor,  thereby  placing  the 
lecturer  on  the  same  level  as  the  middle  of  his  audience.  The 
whole  wall  at  the  back  of  the  lecture-table  is  taken  up  by  cnp- 
boards  for  lecture  apparatus  ;  but  at  the  same  time  thèse  bave 
double  doors,  the  outer  one  being  made  of  slate,  thereby  serving 
as  black-boards.  At  the  side  of  the  lecture-table  àiere  are 
cupboards,  steam  cupboards,  lift,  &c.  ;  in  fact,  the  whole  appears 
to  be  most  admirably  adapted  for  the  purpose  for  which  it  is 
meant.  The  old  private  laboratory  has  also  been  perfectly  re- 
arranged,  and  has  been  fitted  up  with  every  convenience  ;  viz., 
slate  distilling  table,  distilled  water,  steam,  speaking-tubes,  &c. 
The  authorities  bave  also  excavated  a  large  room  nnder  tiie 
lecture-room,  which  can  be  used  as  a  furnaoe-room,  and  is 
especiaUy  adapted  for  large  chemical  opérations.  Hère  again 
we  find  steam  and  distilled  water  laid  on,  as  well  as  a  Yerj  une 
slate-table  for  distillations  ;  and  in  the  centre  of  the  room  a 
large  working  table.  At  one  end  of  the  room  a  large  glass 
case  is  fitted  up  for  combustions,  and  on  the  other  side  a  large 
cupboard  for  opérations  which  give  off  noxious  fumes.  We  find 
hère  also  huge  gas-hdders  for  oxygen  and  hydrogen.  The  gas 
may  be  either  used  in  this  room  or  on  the  lecture-table,  pipes 
being  connected  with  it.  Besides  the  above  rooms,  there  are 
three  or  four  small  rooms  ;  viz.,  weighing-room,  electrical-room, 
and  apparatus-room,  ail  conveniently  fitted  up. 

At  the  last  exhibition  of  the  American  Institute,  there  was 
seen  an  elliptic  lock-stîtcb  sowiog-machine,  driven  by  a  small 
electric  engîne  which  might  easily  be  put  into  a  common  hat- 
box.  A  séries  of  eight  magnets  are  set  on  the  periphery  oî  a 
circle,  and  around  thèse  revolves  an  armature  of  steel,  which  is 
oontinuously  propelled  by  the  magnetic  action,  and  thus 
opérâtes  the  machinery  that  moves  the  needle.  The  current 
may  be  eut  off  entirely,  or  the  speed  of  the  needle  graduated 
as  may  be  desired.     The  inventer  is  one  Gharles  Gaume. 

Thb  Senate  of  the  Qneen's  University  of  Ireland  hâve  adopted 
resolutions  claiming  that  its  Doctorate  of  Medicine  shaU  admit 
to  the  State  examination  under  the  new  Médical  Bill,  and  that 
diplomas  granted  under  that  Act  shall  net  spedfy  in  what 
division  of  the  United  Kingdom  candidates  may  bave  been 
examined. 

An  important  discovery  is  said,  by  the  North  Qerman  Cor- 
respondent, to  hâve  been  made  at  Jérusalem.  It  is  an  old  stone, 
bearing  the  figure  of  a  god  sitting  on  a  throne,  with  prieets  on 
both  sides,  and  a  Hunyaritish  inscription  two  lines  in  length. 
It  was  brought  from  Yeman,  and  was  offered  for  sale.  Dr. 
Oscar  Meyer,  the  Ghanceller  of  the  North  Germau  Gonfederate 
Gonsulate,  obtained  an  impression,  which  is  at  présent  in  the 
hands  of  the  Gonfederate  Gonsul,  Dr.  Blau,  who  is  residing  for 
a  time  at  Berlin.  The  inscription  is  said  to  oontain  the  name 
of  "  Athtar,"  or  Astarte. 

Tns  coUection  of  the  productions  of  art  and  science,  new 
being  exhibited  in  the  Mechanics'  Hall,  Darlington,  is  valuable 
and  extensive.  The  oljects  which  claim  and  reçoive  chief 
attention  are  the  paintings,  which,  though  not  properly  a 
legitimate  élément  in  the  coUection,  are  additions  and  attrac- 
tions which  the  committee  secured.  Among  the  results  of  the 
labours  of  skiUed  mechanics,  ^e  an  oak  and  elm  Gothic  side- 
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board,  and  other  «rticles  of  fnrnitnre  worih  exhibition  ;  spéci- 
mens of  grain ing  and  panelling;  an  electro-magnetic  apparatus 
for  Tirorking  tbe  block  System  on  a  railway  ;  a  model  of  a  re- 
volving  fort  ;  McDermid's  patent  paper-banging  macbine,  &c, 
Tbe  opening  ceremonj  took  place  nnder  tbe  presidency  of  tbe 
May  or  of  Darlington. 

Dr.  Hookek  and  Professor  Flower  bave  been  appointed 
examinera  for  tbe  Nataral  Sciences  Tripos  of  Cambridge.  Mr. 
Savory  and  Mr.  Lestoargeon  bave  been  nominated  examinei's 
for  tbe  degree  of  Master  in  Sargery  ;  and  Dr.  Drosier  and  Mr. 

J.  Wood  for  tbe  degree  of  M.B. 

• 

Tue  Lectnresbip  of  Practical  Pbysiology  and  Histology  is 
rendered  vacant  by  tbe  appointment  of  Dr.  Micbael  Poster  to 
tbe  Professorsbip  of  Pbysiology  at  Cambridge. 

It  is  witb  mncb  regret  tbat  tbe  Lancet  is  nnable  to  report 
any  improvement  in  Mr.  Syroe's  condition.  He  is  still  con- 
scions,  bnt  bas  sot  regained  tbe  power  eitber  to  speak  or 
swallow. 

Th£  Begistrar-General,  referring  to  tbe  continued  drongbt, 
states  tbat  since  Marcb  17  tbe  total  rainfall  at  Greenwicb  bas 
only  been  1^  in.  in  16  ont  of  86  days;  no  rain  bas  faàlen  on 
70  ont  of  tbe  86  days.  It  is  a  satisfaction,  tbongh  ofbentimes  a 
melancboly  one,  to  bave  a  standard  of  comparison  by  wbiob 
we  can  estimate  our  présent  position.  As  regards  drougbt, 
tbat  standard  is  snpplied  by  tbe  year  1864,  tbe  driest  of  wbicb 
we  bave  any  certain  évidence  on  record.  In  1864  tbere  was  a 
deficiency  of  rainfall  on  tbe  entire  year  of  7^  in.  ;  bat  tbe  fall 
daring  tbe  first  ûve  months  of  1864  was  7  in.,  wbereas  only 
4*9  in.  bave  been  measured  tbis  year  at  Greenwicb.  Tbns  far, 
tben,  tbe  présent  year  compares  nnfavourably  witb  tbe  ex- 
ceptionally  dry  year  1864.  The  "  April  showers  "  bave  tbis 
year  been  conspicaons  by  tbeîr  absence,  and  tbose  of  May 
eqaally  so.  Less  tban  an  inch  of  rain  bas  fallen  in  those  last 
two  months,  tbeir  average  fall  being  at  least  4  in.  May  espe- 
oially  bas  been  dry  beyond  précèdent,  its  fall  of  balf  an  incb 
being  an  incb  and  a  balf  less  tban  tbe  fall  in  tbe  corresponding 
montb  of  1864. 

The  Oardener*a  Chronide  states  tbat  tbe  receipts  on  tbe 
occasion  of  tbe  récent  show  of  tbe  Manchester  Botaoical  and 
Horticnltnral  Society  amonnted  to  tbe  very  satisfactory  snm 
of  £1,650,  of  which  amonnt  £1,100  was  taken  in  shillings. 

The  27th  anniversary  dinner  in  aid  of  tbe  fnnds  of  tbe 
Gardeners'  Boyal  Benevolent  Institotion  will  take  place  at  tbe 
London  Tavern,  Bisbopsgate-street,  on  tbe  29th  of  tbis  présent 
montli.  The  Bight  Hon.  tbe  Earl  of  Derby  bas  kindly  con- 
sented  to  take  tbe  chair. 

pROPEssoR  Fleeming  Jenkin  has  discovered  and  patented 
a  new  method  of  lighting  tbe  beacons  and  bnoys  on  tbe  sea- 
coast  by  electricity,  giving  a  bright,  permanent,  and  nn- 
miatakable  light  to  guide  the  mariner  and  préserve  him  from 
treacberons  rocks  and  shoats.  Tbe  light  is  produced  by  a 
rapid  snccession  of  sparks,  dne  to  successive  charges  and  dis- 
charges  of  a  condenser  sitaated  npon  tbe  beacon  or  bnoy. 
Tbis  is  charged  directiy  witb  a  voltaic  battery,  without  tbe 
intervention  of  an  induction  coil.  The  communication  is  mado 
by  means  of  snbmarine  wires,  running  from  tbe  shore  to  the 
beacon  or  buoy,  and  can  be  operated  tborougbly  by  parties  on 
shore.  The  invention  is  considered  in  ail  respects  practicable  ; 
and  it  is  certainly  to  be  hoped  tbat  it  is  so,  and  we  hope  to  see 
it  adopted  on  the  dangerous  parts  of  our  coast»  as  one  of  the 
means  of  rendering  less  the  dangers  of  the  seas. 

In  the  province  of  Guzerat,  Bombay,  an  exhibition,  devoted 
mainly  to  ootton  in  ail  its  states,  from  the  raw  prodnct  to  the 
most  bighly-finished  manufactures  of  the  loom  and  the  needle, 
has  just  closed.  It  was  situated  at  the  town  of  Broach,  cele- 
brated  for  the  excellenoe  of  its  ootton  wares,  and  its  création 
and  Buooessful  oonduct  were  due  largely  to  the  exertions  of  ac 


.  Englisbman,  Mr.  Greaves.  Pecuniarily,  no  pro6t  arose  from 
tbe  exhibition  ;  but  the  receipts  balanced  the  expenditare,  and 
notbing  is  owing  to  anybody  concerned  exccpt  a  heavy  debt  of 
gratitude  to  the  gentleman  named.  Fifty-ouc  medals  bave 
been  forwarded  to  Broach  for  présentation  to  the  eshibitors. 

I       On  Frîday,  the  24th  instant,  a  conférence  will  be  held  by 
I  tbe  India  Committee  of  tbe  Society  of  Arts  on  tbe  subject  of 
overland  routes  between  India,  Eastern  Thibet,  Assam,  and 
China.     Tbe  conférence  will  be  opened  by  Mr.  T.  T.  Cooper. 

The  last  number  of  tbe  Scientific  American  gives  the  foUowing 
iaieresting  notes  on  Chinese  Therapeutics.  The  Chioese  divide 
médicinal  substances  into  healing,  cooling,  refresbing,  and  tem- 
pera te.  Tbeir  Materia  Medica  is  contained  in  the  work  called 
the  Pen-taoecang-mcu,  in  fifty-two  large  volâmes,  witb  an  atlas 
of  plates.  Most  of  our  medicines  are  known  to  them  and  pre- 
scribed  ;  also,  minerai  waters,  with  which  the  country  abounds. 
They  also  bave  animal  magnetizers,  called  Cong-fon,  They 
divide  tb|ir  prescriptions  into  seven  catégories,  viz.  : — Ist,  the 
Great  Prescription  ;  2nd,  tbe  Little  Prescription  ;  3rd,  tbe  Slow 
Prescription;  4th,  Prompt,  or  Througb-by-daylight  Prescrip- 
tion ;  5th,  the  Odd  Prescription,  for  fools,  madmen,  hypochon- 
driacs,  aod  the  hysterical  ;  6th,  tbe  Even  Prescription,  for  the 
wise  and  good  ;  7tb,  tbe  Doable  Prescription,  for  those  in  the 
family  way.  Each  of  thèse  recipes  is  applied  to  particular 
cases,  and  tbe  ingrédients  tbat  compose  them  are  wcigbed  out 
with  the  most  scrupalous  accuracy.  The  physician  never  pays 
a  second  visit  anless  sent  for,  and  sometimes  bis  services  are  no 
longer  needed. 

The  latest  retnrns  show  tbat  a  single  establishment  in  New 
York — tbe  Singer  Sewing  Machine  Company — tnrns  out  500 
sewing  machines  per  diem.  The  works  are  going  night  and 
day. 

The  '  Athenœum  understands  tbat  tbe  question  as  to  who 
shall  be  Président  of  the  British  Association  on  the  expiration 
of  Professor  Huxley 's  year  of  office  in  1871,  proves  to  be 
much  more  difficult  of  solution  tban  was  anticipated.  Sir 
William  Thompson  was  talked  of,  but  he  bas  declined 
to  allow  bimself  to  be  put  in  nomination,  and  so  has 
Dr.  Tyndall,  to  whom  an  offer  was  made  of  the  peripatetic 
dignity.  Thèse  two  gentlemen  bave  enough,  and  more  tban 
enoagh,  of  legitimate  work  to  do,  to  justify  tbeir  refasal.  The 
University  of  Glasgow  has  daims  on  the  one,  and  the  Boyal 
Institation  on  the  other,  which  onght  not  to  be  set  aside,  and 
are  far  beyond  those  of  tbe  British  Association.  Great  Britain 
oould  now  do  without  the  British  Association — a  body  which 
may  be  said  to  bave  doue  its  work — but  is  not  yet  prepared  to 
give  np  expecting  great  things  and  a  high  quality  of  work  from 
the  successor  of  Davy  and  of  Faraday. 

Her  Majesty's  Comhissioners  bave  resolved  to  set  aside 
one  gainea  out  of  every  season  ticket  sold  at  three  guineaa 
throngb  tbe  Society  of  Arts,  for  the  purchase  of  Works  of  Art 

I  and  Industry  out  of  the  Exhibition,  the  same  to  be  oironlated 

I  througbout  tbe  United  Kingdom. 

In  the  course  of  a  few  days  an  attempt  to  raise  the  steam- 
tng  Broiher  Jonathan,  lying  nnder  water  near  the  Prinoe's  land- 
ing-stage,  Liverpool,  will  be  made  ;  the  proposed  modtie  operandi 
being  that  of  placing  empty  balloons  inside  the  vessel,  and 
inflating  them  from  above.  It  is  expected  that  as  the  water 
is  thus  forced  ont  of  her,  the  tng  will  gradually  rise  to  the 
surface. 


J 


ZSscape  of  a  Snake  firom  the  Zoological  Osrdens.  —  On 
Monday  last  a  raake  was  aeen  near  the  broad  walk  of  the  Begent'i 
Park.  Tbofie  who  saw  it  were  afraid  to  toach  it  ;  but  when  tbe  keepsfr 
arrived  be  looked  at  the  reptile's  bead,  and  saw  at  ooee  that  it  waa 
aa  Englisb  snake.  He  immediately  seiied  it  by  the  tail,  and  took  it 
baok  to  the  bouse  wbenoe  it  had  esoaped,  amidst  the  manifeet  amase- 
ment  of  the  speotators. 
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ORIGINAL  COMMUNICATIONS. 


Dancer. 


[Under   this   head   wd   propose  to   pnblieh  Papers  oomninxiioated 
epooially  to  the  pages  of  this  Journal.] 

MICROSCOPIO  OEGANISMS  IN  MILK. 

BT  C.  STAVILAND  WAKE,  F.A.8.L. 

In  Two  Paets. — Pabt  II. 

Hii  gênerai  resalts  I  hâve  detaîled  agrée,  it  is 
évident,  pretty  closely  with  those  obtained  %7 
M.  V.  Essling.  They  ccrtainly  do  not,  how- 
ever,  agrée  with  the  conchisîons  arrived  at  by  Mr. 
This  may,  perhaps,  be  acconnted  for  if  the  conditions 
of  Mr.  Dancer*s  experiincDts  are  considored.  I.  A  bottle  was 
filled  with  milk  and  secorcly  corked,  bnt  whether  cxposed  to 
the  light  or  not  does  not  appear.  Afber  eleven  days  had  elapsed 
no  change  was  discoverable  by  the  aid  of  the  microscope. 
2.  Milk  in  an  open  cnp  was  placed  in  a  cabinet  closed  daring 
the  day,  and  afler  the  lapse  of  eleven  days,  althoagb  it  had 
"  become  thickened  into  a  pasty  maes,  with  an  intensely  sonr 
odonr,"  yet  it  "  exhibited  no  appearance  of  the  Mucor  mucedo, 
or  any  other  vegetable  or  animal  organism."  The  only  différence 
observable  was  in  the  oil  globales,  which  had  began  to  lose 
theîr  spherical  form.  3.  Milk  in  an  open  cnp  was  placed  in  a 
doset  (the  atmosphère  of  which  was  known  '*  to  be  favonrable  to 
the  growth  of  fangi,  the  Mucor  mucedo  being  the  most  abnndant 
and  of  the  same  family  as  that  mentioned  as  having  been 
found  in  cream  by  M.  Y.  Essling."  On  the  sisth  day  this 
xnilk  had  patches  of  moald  on  its  snrface,  this  monld  being  the 
Mucor  mucedot  but  no  trace  of  it  conld  be  foand  "  in  the  milk 
taken  from  varions  depths."  It  shoald  be  added  that,  when 
another  sample  of  milk  was  placed  nnder  the  same  conditions 
as  No.  3,  "  no  Mucor  mucedo  appeared  in  or  on  it,  althongh 
ezposed  in  the  closet  for  the  same  length  of  time  as  Mr.  Kip- 
ping*s  milk,  which  showed  signs  of  this  growth  on  the  sizth 
day,  and  on  the  ISth  day  the  town  milk  had  none  visible.'* 
The  resuit  of  the  second  experiment  wonld  seem  to  be  incon- 
sistent  with  the  assumption  that  the  fungus  which  appeared  in 
the  precedÎDg  one  was  due  to  the  spores  of  Mucor  mv^edo 
ezisting  in  the  cnpboard.  Can  any  other  explanation  of  the  vary- 
ing  results  of  thèse  two  experiments  be  given  P  In  the  absence 
of  perfect  knowledge  of  the  conditions  nnder  which  they  were 
made,  I  can  only  suggest  that  the  différence  of  resnlt  may  hâve 
arisen  from  one  or  more  of  the  following  causes  :  a  greater  ex- 
posnre  to  the  action  of  îight  in  one  case  than  in  the  other,  a 
higher  température,  or  a  différence  in  the  quantity  of  milk 
emplojed.  There  is  no  donbt  that  qv^niity  of  an  organîc  infusion 
may  sometimes  affect  the  rcsult,  and  in  the  mère  fîiling  of  the 
Bottle  in  experiment  I,  I  see  a  snfficient  reason  for  the  failure 
it  exhibited.  As  a  rule,  the  influence  of  air,  probably  in  the 
mode  explained  by  Dr.  Garpenter  in  relation  to  deep-sea  life,^ 
ifl  jast  aa  essential  to  the  development  or  support  of  micro- 
scopical  organisms  as  it  is  to  the  Jifo  of  man  or  plant,  and  its 
exclusion  was  one  of  the  conditions  of  No.  I.  Another  con- 
dition which  with  ont  donbt  vitiated  experiment  No.  2,  and 
which  probably  also  operatcd  in  the  case  of  No.  1,  was  the 
exclusion  of  îight,  The  influence  of  lîght  on  vegeiahle  life 
espedally  is  well  known  ;  and  hence,  its  exclusion  or  otherwise 
may  be  snfficient  to  ncconnt  for  the  varying  resuit  of  the  two 
experiments.  No.  3.  Différence  of  température  may  also,  as  I 
hâve  already  suggested,  hâve  affectcd  the  rcsult  in  thèse  two 
inst^ances.  Another  circumstance,  which  affecta  ail  Mr. 
Danccr's  experiments  alikc,  is  tho  short  period  over 
which  they  extended.  It  seema  to  me  that,  under  the 
conditions  named,  eleven  days  was  much  too  short  a  period 
to  allow  of  fungi  being  developed,  supposing  those  condi- 
tions to  be  snch  as  to  allow  of  their  being  developed  at  ail. 

^  Bm  Scnnuxo  Oranoir,  roi.  iii.,  p.  842. 


In  fact,  certain  changes,  not  to  mention  the  fongoa  of 
No.  3,  did  take  place  in  experiment  No.  2— the  "  paaty  maas,*' 
and  the  loss  by  the  globules  of  their  spherical  form, — which 
are  very  snggeetive  of  what  might  possibly  hâve  nltimately 
resulted,  even  in  the  absence  of  daylight,  if  the  experiment  had 
been  continned  long  enongh.  In  fact,  Mr.  Dancer  himself 
states  that  some  of  the  globules  coalesced — nnder  the  micro- 
80oj)e,  I  suppose, — and  formed  an  elongated  mass  ;  and  why  the 
same  thing  should  not  occur  in  the  cup  itself  does  not  appear. 
The  formation  of  monld  on  the  snrface  only  of  the  fluid  agreea 
well  with  my  own  experiments,  and  is  due  to  the  fact  of  the 
air  acting  more  effectually  on  the  upper  than  on  the  lower 
part  of  the  fluid.  Possibly,  also,  any  globule  affected  would 
hâve  a  tendency  to  rise  to  the  surface. 

7.  I  may  state  that,  stnco  making  tho  above  experiments,  I 
bave  been  ablo  to  examine  a  spécimen  of  Chcshire  milk,  aoch, 
probably,  as  that  used  by  Mr.  Dancer.  This  was  placed  under 
similar  conditions  as  No.  1,  except  that  for  several  daya  the 
température  was  somewhat  higher  than  what  the  latter  enjoyed. 
After  keeping  the  Cheshire  milk  ten  days,  it  showed  pheno- 
mena  agreeing  perfecUy*  except  in  one  particular  to  be  hère- 
afler  mentioned,  with  those  presented  by  the  London  milk, 
more  especially  No.  3  (milk  and  water).  The  fangoid  filaments 
of  the  snrface  film,  althongh  perhaps  not  ao  plentifnl  aa  in 
some  cases,  was  yet  abnndant.  So  also  were  the  oblong  semi- 
transparent  celle  evidently  connected  with  it,  and  which  some- 
times had  the  appearance  of  "  spronting."  Many  of  the  ao- 
ealled  oil-globules  had  altered  their  form,  becoming  oval  or 
having  a  protubérance,  the  latter  phenomenon  being  the  most 
observable  in  the  lower  portion  of  the  fluid,  which,  however, 
possessed  but  few  filaments  or  semi-transparent  cells.  Some  of 
the  globules  of  this  milk,  as  in  other  '*  infusions,"  much  increased 
in  size,  while  retaining  their  original  form,  and  they  often  had  a 
number  of  smaller  ones  attached  to  them.  Perhaps  to  theao 
large  globules  we  must  look  for  the  origin  of  the  masses  of 
gelatinous-looking  substance  which,  altboogh  developed  in  ail 
the  milk  I  bave  examined,  was  more  especially  so  in  this  No.  7). 
Sometimes  they  take  an  elongated  fibrous  form,  but  withont 
presenting  any  appearance  of  ccU  structure.  On  the  fi  rat 
examination  of  the  Cheshire  milk,  I  noticed  nnmerons  bodica 
like  the  granular  masses  found  by  Professer  Brown  in  milk 
taken  from  cows  suffering  with  foot  and  mouth  disease  (sec 
No.  1.,  fig.  2,  in  SciENTiFic  Opinion,  vol.  ii.,  p.  475).  The 
varions  figures  given  by  Professer  Brown  much  resemble  what 
I  hâve  observed  in  ail  the  work  experimented  with  as  above, 
after  it  bas  been  kept  for  some  time.  May  not  the  changes 
nndergone  by  the  milk  be  the  same  in  both  casea  and  dne  to 
similar  causes  P 

8.  In  conclusion,  I  wîU  refer  to  a  curions  séries  of  phenomena 
which  I  hâve  met  with  in  the  course  of  .thèse  expérimenta. 
The  effect  on  organio  germs  of  exposure  to  great  beat  is  still 
nnascertained,  and  I  determined  to  try  the  effect  of  continned 
boiling  on  milk.  For  this  purpose  I  kept  a  small  quantity  of 
the  liquid,  in  a  covered  saucepan,  on  the  fire  for  ten  minutes 
after  the  first  ebuUitipn  ;  but,  as  I  might  bave  expected,  the 
milk  at  the  end  of  that  time  was  completely  dessicated,  and 
there  remained  only  the  burnt  remuants  strongly  attached  to 
the  bottom  of  the  saucepan.  Not  to  be  beaten,  however,  I 
scraped  off  some  of  this  residue  and  placed  it  in  a  bottle  abont 
half  full  of  dîstillcd  water.  On  examining  this  infusion  in  a 
week's  time,  I  was  surprised  to  find  that  it  contained  animal 
life  in  great  abundance.  £ach  particle  of  burnt  substance  was 
snrrounded  by  a  mass  of  organic  matter,  and  had  attached  to 
it  great  numbers  of  small  infasoria,  which  endeavonred,  by 
continuai  jerking  movements,  to  free  themselves.  I  let  this 
infusion  stand  for  about  three  weeks  longer,  and  the  pheno- 
mena it  then  presented  were  extremely  curions.  From  many 
of  the  masses  of  burnt  matter  long  filaments  had  grown,  and 
to  thèse  were  attached  numerons  spores  or  germs,  conneoled 
by  vexy  fine  fibres,  with  a  few  larger  ronnd  bodies,  resemblîn^ 
Bomewhat  the  original  milk  globales,  bnt^  still  moret  eneysted 
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infusona.  Occasionally,  morecTer,  tbere  were  small  fnngoid 
stems,  evidentlj  due  to  the  union  of  several  oval  bodies,  and 
probably  forms  of  tbe  ordinarj  milk  fungns.  Among  the  black 
bornt  particles  were  several  pièces  of  a  ligbter  oolour,  wbicb  I 
tbongbt  migbt  perbaps  be  foreign  matter.  On  ezamining  tbis, 
bowever,  it  was  fonnd  to  présent  exactlj  tbe  same  pbenomena, 
tbe  wbole  naass  of  matter  consisting,  apparently»  of  a  fine 
fibrons  substance,  contaîning  numerons  large  and  small  spherical 
bodies,  and  baving  many  infasoria  attacbed  to  it.  Tbe  filaments 
were  more  abondant,  and  tbe  minnter  forms  of  infnsorial  life 
were  also  more  plentifnl  tban  in  tbe  case  of  tbe  darker  particles 
of  matter.  Mj  attention  was,  bowever,  cbieflj  attracted  hj 
several  strange-looking  bodies,  of  irregnlar  form,  wbicb  I  coold 
not  nnderstand.  On  altering  tbe  position  of  tbe  lense,  a  greater 
nnmber  of  tbem  became  visible,  and  I  tben  fonnd  tbat  tbej 
were,  nnmistakably,  amœbal  organisms.  I  nerer  saw  so  many 
of  tbese  créatures  togetber  before,  tbere  being  dozens  of  tbem 
witbin  the  field  of  tbe  microscope  at  one  time.  They  were  ail 
of  analogons  character,  and  not  nnlike  small  forms  of  amœhœ 
prineepa,  presenting  tbe  clnb-like  protmsions  of  this 
organism.  Tbe  altérations  of  shape  whicb  they  nnder- 
went  ofben  snoceedcd  each  other  rery  rapidly.  That  thèse 
amosbiB  bad  come  from  tbe  mass  of  bumt  matter  was  évident» 
They  were,  as  a  rule,  almost  dose  to  it,  and  migbt  bave  been 
eqneezed  ont  of  it  by  the  pressnre  of  the  glass  covering  placed 
on  the  slip.  On  ezamining  another  mass  of  matter  whidi  bad 
been  more  perfectiy  dessicated  tban  that  jnst  described,  several 
of  tbese  organisme  were  visible  in  a  cleil  wbicb  divided  two 
portions  of  the  mass.  From  a  third  pièce  of  this  substance  the 
amœbse  appeared  to  be  issning  while  in  the  field  of  the  micro* 
scope.  In  fact,  such  an  origin  for  tbem  will  alone  aecount  for 
their  marvellons  abundance.  But  what  ezplanation  can  be 
given  of  their  présence  in  snch  a  pecub'ar  position  P  The  only 
suggestion  I  can  offer  is  that  the  spherical  bodies,  of  wbioh  a 
great  portion  of  tbe  bumt  matter  appeared  to  be  composed, 
were  in  reality  amtebœ  sareohlasts  ,*  with  the  figures  of  wbicb, 
given  by  Dr.  Wallich,'  they  well  agrée.  This,  of  course,  only 
half  meets  the  difficnlty.  The  présence  of  the  sarcoblasts  in  dessi- 
cated milk  requires  also  to  be  accounted  for»  and  this  is  a  question 
the  solution  of  wbicb  it  may  be  as  well  for  me  not  to  to  attempt. 
I  may  mention  that  I  preserved  the  slip  wbioh  showed  snch  an 
eztraordinary  number  of  amœbœ,  fastening  down  the  glass 
cover  wiih  asphalte,  and  on  ezamining  it  nnder  the  microsoope 
I  now  find  that  the  amsBlœ  havo  taken  an  encysted  form  ;  at 
least,  I  can  find  nothing  but  a  number  of  oireular  bodies  to 
which  to  refer  thcm.  It  should  be  added,  that  some  of  the 
larger  round  bodies  attacbed  in  clusters  to  the  fnngoid  fila- 
ments bore  a  dark  grcen  tint,  which  givcs  tbem  a  very  obarac- 
teristic  appearance,  and  I  could  fanoy  that  some  of  the  larger 
infnsoria  présent  in  the  infusion  also  bave  this  tint.  Most  of 
the  infasoria  are  of  the  same  character,  a  form  which  I  do  not 
recognise  as  having  met  with  elsewhere.  When  in  a  particnlar 
position,  they  bave  much  the  shape  of  Kolpada  cueulUis,  but 
they  are  very  slow  in  their  movements  ;  and  if  they  turn  over, 
as  is  often  the  case,  they  are  tben  seen  to  be  very  broad,  and 
their  resemUance  to  cucullus  is  lost.  It  may  be  as  well  to 
state  that  large  bodies,  like  starch  cells,  are  occasionally  to  be 
met  with  in  this  infusion,  but  whenee  derived  I  cannot  say. 
Thèse  bodies,  bowever,  are  pecnliarly  plentiful  in  an  almond 
infusion  ;  with  which  I  am  experimenting,  and  in  wbioh,  as  I 
ezpected  from  the  gênerai  similarity  in  appearance»  nnder  the 
microscope,  of  milk  of  almond  and  that  of  the  eow»  I  bave 
already  met  with  the  ordinary  milk  fnngus  and  the  ovate  eeUs 
with  which  it  is  associated. 


fioyal  Collège  of  Physloians.— On  Satorday  nîghi  a  converso- 
kiùnê  took  place  at  the  Boyal  Collège  of  Phymoiane,  Pall-man.  Thete 
was  a  lafge  aitendance  of  visiton.  The  company  were  reedved  by 
8ir  James  Aldersoo,  Président  of  the  Ck>llege,  and  seTeval  of  its  leadiog 
menb^rs, 

*  Sm  Populw  ScUncê  EtvUw  (1806),  p.  1S7. 


FILTRATION  OP  TOWN  SBWAaE. 

|HE  new  Boyal  Commission,  appointed  in  1868  to 
inquire  into  the  best  means  of  preventing  the  pollu- 
tion of  rivers,  took  up  the  snbject  where  the  fermer 
Commission  had  lefl  it, — that  is,  after  the  Thames, 
the  Lea,  and  the  Aire  and  Calder  basins  had  been  reported 
npon,  and  bave  now  issued  their  report  on  the  Mersey  and 
Bibble  basins.  They  come  to  the  same  conclusions  as  tbe 
former  Commission  did  in  respect  of  the  irrigation  of  land  with 
town  sewage  being  the  best  means  of  preventing  the  pollution 
of  rivers  with  it,  as  well  as  being  the  mosf  profitable  in  appli- 
cation ;  but  they  state  the  case  in  a  différent  way  to  that  in 
which)  the  former  Commission  put  it.  They  say  that 
sewage  may  be  sufficiently  purified  to  be  allowed  to  flow  into 
any  river  or  other  wateroourse,  from  which  it  is  not  intended 
to  take  water  for  domestio  use»  by  fiUraiion  through  sand  or 
porons  soil,  as  distinguished  from  the  view  that  some  persons 
take  of  irrigation  ;  which  is,  that  the  sewage  is  purified  by 
running  over  the  surface  of  the  land  in  a  thin  sheet,  parting 
with  some  of  its  mannrial  éléments  to  the  plants,  and  storing 
ihe  remainder  in  the  top  soil  for  the  use  of  the  nezt  crop,  or 
rather  for  the  use  of  tbe  crop  first  sown  after  re-ploughing  the 
land  ;  whereas  the  présent  Commissioners  say  tbat  it  is  the 
filtration  through  a  snfficient  tbickness  of  sand  or  porons  soil 
that  oonstitntes  tbe  efficiency  of  this  method  of  utilizing 
sewage;  and  that»  therefore,  its  purification  is  insnred  by 
passing  it  through  oonstmoted  filter-beds  equally  well  as  by 
passing  it  through  the  naturel  soil  of  the  land.  This  they 
bave  ascertaîned  by  ezperiments  with  several  kinds  of  soil, 
with  sand,  and  with  sand  mized  with  coarsely-powdered  chalk. 
The  différence  between  filtration  through  constmcted  filter- 
beds  and  through  the  soil  of  the  land  is  eue  not.  of  efficiency 
of  purification,  but  of  the  profitable  application  of  the  sewage  ; 
the  former  method  being  nnremnnerative,  while  the  latter  is 
remnnerative.  But  it  is  oonsolatory  to  know  that  in  places 
where  land  cannot  be  had  for  irrigation,  the  sewage  may  yet  be 
sufficiently  pnrified  to  be  allowed  to  flow  into  rivers,  sJthough 
the  solid  part  of  the  sewage  which  is  retained  may  not  be 
of  rouch  value.  The  value  of  it  will  evidenUy  dépend  on  the 
qnickness  with  wbioh  it  can  be  eztraoted  in  respect  of  the 
length  of  the  time  elapsing  from  its  entry  into  the  sewers  to 
its  eztraotion  at  the  outfall.  Where  the  gradients  are  con- 
sidérable, and  the  mean  distance  of  the  ontfall  from  the  town 
is  not  very  great,  it  may  be  arrested  in  a  fresh  state  ;  and, 
mized  with  street  sweepings  and  other  town  refuse,  may  be- 
oome  of  considérable  value;  while»  where  the  gradients  are 
slight,  and  the  ontfall  at  a  greater  mean  distance  from  the 
town»  it  may  become  so  far  decomposed  in  its  transit  as  to  be 
of  no  valno  as  a  manure. 

The  Commissioners  estimate  that»  for  a  town  where  water« 
closets  are  in  gênerai  use  (therefore  requiring  a  larger  area 
tban  would  be  required  where  they  are  not  so  numerons),  5 
acres  of  filtering  surface,  and  a  depth  of  material  of  6  fi,  are 
snfficient  for  a  population  of  10,000.  According  to  their 
ezperiments,  sometbing  of  this  dépends  npon  the  natnre  of  the 
soil,  or  other  material  nsed  for  the  filter-bed»  tbe  qnalities  of 
varions  soils  for  this  pnrpose  differing  ;  for»  while  scÂ  procured 
from  Dursley  in  Gloucestershire»  pnâed  sewage  at  the  rate  of 
9*9  gallons  per  cubic  yard  per  day,  soil  from  Hambiook,  near 
Bristol,  did  not  satîsfactorily  purify  more  tban  4*4  gallons  per 
day  per  cubio  yard.  Again»  coil  from  Beddington  purified 
sewage  of  the  same  strength  at  the  rate  of  7*6  gallons  per  day» 
while  tbat  from  Barking  did  not  purify  it  at  a  greater  rate  tban 
8-8,  or  peat»  from  Leyliuid  Moss»  near  Preston»  at  a  greater 
rate  tban  4  gallons  per  day  per  cubio  yard  of  material. 

Considering  that  "  filtration  "  bas  already  ofben  been  eni- 
ployed  to  pnrify  sewage»  and  haa  always  hitherto  failed,  it  is 
rather  startling  to  see  it  io  eonfidently  reoommended,  nntil  we 
remember  that  both  Âe  meUioda  of  filtration  that  bave  failed 
for  sewage  also  failed  for  water  many  years  ago  ;  that  is  to  say» 
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the  horizontal  method  and  the  up^ard  method  ;  whîle,  os  booq 
as  the  late  Mr.  James  Simpson  réarrangea  the  filter-beds  of  the 
Chelsea  Waterworks  at  Tbames  Bank,  many  years  ago,  and 
niade  the  waterto  descend  instead  of  ascend  throngh  the  filter- 
ing  medinm,  the  question  was  then  and  thereafler  settled  as  to 
whether  water  shonld  be  filtered  npwards  or  downwards.  Everj 
engineer  since  tbat  time — everj  engineer,  that  is  to  say,  who 
has  had  the  knowledge  to  peroeive  the  différence  between  a  tnie 
and  soientific  and  a  false  and  empirioal  method,  or  who  has 
had  the  honesty  to  acknowledge  that  he  was  not  the  inventor 
of  the  practice  he  has  adopted — ail  thèse  men  hâve  adopted 
the  downward  System  of  filtration  of  water.     And  so  we  find 
the  Commissioners — or  shall  we  rather  say,  Dr.  Frankland, 
one  of  them  P — condemning  the  System  of  npward  filtration 
now  in  praotioe  at  Ealing,  and  giving  the  reason  why  down- 
ward filtration  is  so  effective  in  pnrifying  sewage.     Tbe  System 
at  Ealing  is  to  force  the  sewage  npwards  throngh  a  fi Itering 
médium  constantly,  thereby  effecting  no  proper  purification  at 
ail  ;  bnt,  by  making  the  sewage  to  descend  for  six  or  twel?e 
honrs  throngh  one  bed»  then  shntting  it  off  from  that  bed,  or 
compartment,  and  tnrning  it  on  to  another  for  a  like  space  of 
time,  and  so  altemately,  the  desçent  of  the  sewage  throngh  the 
interstices  of  the  material  on  either  bed  is  foUowed  by  atmo- 
spheric  air  ;  the  air,  that  is  to  say,  that  oocnpied  thèse  inter- 
stices before  the  sewage  began  to  descend,  and  has  been  nsed 
np  in  ozidizing  and  transforming,  and  therefore  purifying,  the 
former  quantum  of  sewage,  is  replenished  after  the  desoent  of 
each  qnantum  of  sewage  throngh  each  bed  ;  and  so,  by  con- 
tinuai periodical  renewals  of  the  proper  aëratîon  of  the  filtering 
médium,   it   becomes  a  constant  purifier  of  the  sewage  ;  for, 
althongh  this  method  of  filtration  in  the  case  of  water  has 
mostly  been  called  a  meohanical  one  *only,  yet,  in  the  case  of 
sewage  filtration,  the  same  method  is  said  by  the  Commis- 
sioners to  be  both  mechanical  and  chemioal.  * 

In  order  that  there  shonld  be  no  ambignity  abont  what  they 
recommend,  and  its  attainment,  they  give  a  standard  of  im- 
pnrity  beyond  which  they  think  the  water  of  sewage  onght  not 
to  be  admitted  into  rivera  or  other  wateroonraes.  They  sug- 
gest  that  the  following  liquids  be  deemed  poUnting  and  inad- 
missible into  any  stream  : — 

"  Any  liquid  containing,  in  ewpeneion,  more  than  3  parts 
by  weight  of  dry  minerai  matter,  or  1  part  by  weight  of  dry 
organic  matter  in  100,000  parts  by  weight  of  the  liquid. 
,  <*  Any  liquid  containing,  in  soUdion,  more  than  2  parts  by 
weight  of  organic  carbon,  or  '3  part  by  weight  of  organic 
nitrogen  in  100,000  parts  by  weight. 

"  Any  liquid  which  shall  ezhibit  by  daylight  a  distinct  colour 
when  a  stratum  of  it,  1  in.  deep,  is  glaced  in  a  white  porcelain 
or  earthenware  vessel." 

So  far  the  standard  is  applicable  to  any  town.  But  the 
Commissioners,  having  before  them  the  question  primarily  of 
the  pollution  of  the  rivers  Mersey  and  Bibble,  which  traverse 
the  manufacturing  part  of  the  connty  of  Lancaster,  found  it 
neoessary  for  that  district  to  prohibit — snggest,  rather,  that 
they  shonld  be  prohibited — many  kinds  of  pollution  peonliar  to 
the  manufactures  of  those  parts,  e,g,  : — 

'•  Any  liquid  which  oontains,  in  aohUian,  in  100,000  parts  by 
weight,  more  than  2  parts  by  weight  of  any  métal  ezcept 
calcium,  magnésium,  potassium,  and  sodium. 

^  "  Any  liquid  which  contains,  whetl^er  in  êolution  or  Btiêpen- 
8ion,  in  ohemical  combination  or  otherwise»,  more  than  *05  part 
by  weight  of  arsenic. 

"  Any  liquid  which,  after  acidification  with  sulphurio  acîd, 
oontains,  in  100,000  parts  by  weight,  more  than  1  part  by 
weight  of  free  chlorine. 

"Any  liquid  which  contains,  in  100.000  parts  by  weight, 
more  than  1  part  by  weight  of  sulphnr,  in  the  condition  either 
of  sulphnretted  hydrogen  or  of  a  soluble  sulphuret. 

"  Any  liquid  possessing  an  acidity  greater  than  that  which 
is  produced  by  adding  2  parts  by  weight  of  real  muriatic  acid 
to  1,000  parts  by  weight  of  distiUed  water. 


"  Any  liquid  possessing  an  alkalinity  greater  than  that  pro- 
duced by  adding  one  part  hy  weight  of  dry  caustio  soda  to 
1,000  parts  by  weight  of  distilled  water." 

The  opinion  of  the  former  Commission  was  that  sewage 
could  not  be  filtered.  "  As  applied  to  sewage,  disinfectants  do 
not  disinfect,  and  filter-beds  do  not  filter,"  they  said.  Sewage 
applied  constantly  to  a  filter-bed  on  the  npward  System  does 
not  purify  sewage  oontinnally,  certainly  ;  and  if  that  was  the 
System  meant  to  be  nndorstood,  the  former  Commission  were 
olearly  right  in  their  statement,  but  on  the  downward  System 
the  case  is  différent.  Any  one  who  remembers  the  condition 
of  the  Thames  when  the  Lambeth  Company  took  theîr  water 
from  a  point  of  the  river  near  Hungerford  Bridge,  and  when 
the  Chelsea  Company  took  their  supply  from  Thames  Bank, 
may  weU  compare  the  water  then  taken  from  the  river  for  the 
supply  of  a  large  part  of  London  with  the  town  sewage  of  to- 
day.  The  reports  of  the  engineers  were  constantly  that  the 
water  was  '*  turbid  ;"  but  that  word,  as  now  used  sometimes  to 
define  the  condition  of  the  Thames  water,  conveys  no  idea  of  the 
state  of  the  water  at  that  time.  In  comparison  with  the  tur- 
bidity  now  sometimes  said  to  ezist,  it  might  be  called  pea- 
Boupy,  or  sludgy,  and  yet  this  very  foui  water  was  passed 
throngh  filter-beds  on  the  banks  of  the  river,  after  snbsidence 
in  réservoirs,  and  transformed  into  the  brightest  and  most 
pellucid  water,  as  drawn  from  the  filtered  water-well.  No  donbt 
the  surface  or  the  filter-beds  often  required  oleaning  ;  the  mud 
deposited  soon  stopped  up  the  pores  of  the  sand  so  that  no 
more  water  would  pass,  and  this  necessity  of  fréquent  shutting- 
off  and  tuming-on  of  the  water  may  hâve  been  the  cause,  as 
illustrated  by  the  view  the  présent  Commission  take  of  the  sub- 
ject,  why  thèse  filter-beds  were  so  perfect  in  action  under  such 
diffîcult  circumstances  ;  the  air  fiUing  the  interatices  of  the  fil- 
tering médium — sand  and  gravel — after  the  mud  was  scraped 
from  the  surface  of  the  sand,  was  replenished  at  short  intervais 
and  80  kept  the  filter-bed  continually  perfect. 

Manchester  being  within  the  watershed  of  the  river  basin 
inpnired  into  by  the  Commission,  it  became  necessary  for  them 
to  institute  an  inquiry  into  the  merits  of  the  privy  and  ash-pit 
System,  as  against  the  water-closet  System,  ospedally  as  that 
city  is  the  great  stronghold  of  this  first-named  System. 

Agreeing  with  every  other  impartial  inquiry  into  this  sub- 
ject,  the  présent  Commission  condemn  it.  They  illnstrate  the 
case  in  a  remarkable  way.  They  suppose  ail  dwelling-honses, 
warehonses,  &c.,  to  be  removed,  and  only  the  privies  left — nearly 
60,000  of  them  in  Manchester  and  Salford — rows  and  streets, 
and  orowds  of  them — scattered  about  almost  as  thickly  in 
places  as  the  heaps  of  manure  npon  a  field  that  has  just  re- 
oeived  a  dressing  from  the  dung-cart — each  heap  hère,  how- 
ever,  no  mère  barrowload  once  a  year,  but  a  constant  collection 
and  continuai  soakage  of  filth,  which  has  for  yean  been  pollut- 
ing  every  corner  to  which  air  or  water  could  hâve  aocess.  Is 
this  the  site  on  which  to  huild  a  healthy  town  ?  Would  it  not 
be  the  first  désire  of  every  sensible  man  to  sweep  this  filth 
away,  to  drain  and  aërate,  and,  if  possible,  to  sweetenthisland 
before  a  single  dwelling-house  shonld  be  built  P 

On  the  great  question  of  establishing  a  Biver  Conservanoy 
Board,  the  présent  Commissioners  agrée  with  the  reoommenda- 
tions  of  the  former  Commission,  to  the  effect  that  it  is  highly 
désirable  that  such  a  Board  shonld  be  established  for  every 
river  basin  ;  but  on  the  secondary  question  of  how,  and  of  whom 
it  shonld  be  constituted,  the  chairman.  Sir  W.  Denison,  does 
not  agrée  with  his  coUeagues,  Dr.  Frankland  and  Mr.  John 
Chalmera  Morton,  and  on  that  subject  they  give  separate  re- 
ports. The  chairman  advises  a  parochial  System;  that  the 
office»  of  such  parishes  as  the  stream' flows  throngh  shonld  be 
the  persons  responsible  for  the  state  of  the  river  flowing  throngh 
their  respective  districts  ;  but,  anticipating  abuse  of  the  powera 
placed  in  their  hands,  he  recommends  that  they  be  made  suffi- 
dently  responsible  to  the  gênerai  government  to  enable  the 
latter  to  oheck  or  prevent  any  such  abuse,  or  to  notice  and 
reprove,  and  even  to  pnnish,  ijl  négligence  or  onfaimess  in  the 
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mode  of  action  of  the  former.     The  initiation  of  action  is  to  be 
the  complaint  of  neighbonr  against  the  oondnct  of  neighboar. 

Let  ns  take  a  sapposititions  case,  and  inqnire  how  this 
would  be  likelj  to  work  in  practice.  Suppose  two  of  the  npper- 
most  mille  or  towns  on  a  stream  to  nse  the  water  ihat  oomes 
to  them  with  satisfaction  to  themsel^es,  bat  that  one  or  both 
of  them  fonl  it  so  as  to  be  unsatisfactory  to  the  third  person  or 
town,  the  one  below  them.  Of  whom  is  the  third  party  to 
complain  P  And,  of  course,  the  diffîcnlty  is  increased  if  three 
>or  more  parties  are  satisfied,  and  the  fonrth  or  fiflh  complains. 
The  boundary  of  the  district  over  which  each  parochial  Board 
is  to  hâve  jurisdiction  being  ooterminous  with  that  of  the 
parish,  how  are  the  officers  of  the  parish  injured  to  détermine 
who  above  them  bas  caused  the  injnry  P  If  ail  are  complained 
against,  who  shall  détermine  the  degree  in  which  each  bas 
contributed  to  the  pollution  of  tiie  river  P 

Dr.  Frankland  and  Mr.  Morton  recommend  that,  inasmnch 
as  there  ezist  at  présent  no  local  bodies  compétent  to  deal  with 
questions  connected  with  efficient  river  conservancy,  capable  of 
detecting  pollutions  and  enfordng  remédies,  it  will  be  neoeasaiy 
to  call  into  action  an  authority  possessing  greater  capadties 
and  powers  than  those  of  the  existing  corporate  bodies  or  local 
boards.  The  dnties  of  this  authority  would  be  of  two  distinct 
kinds  :  the  one  would  be  those  of  a  river  police,  employed  in 
the  détection  of  offences,  and  in  obtaining  the  conviction  of 
offenders  ;  the  other  would  include  the  investigation  of  and 
décision  upon  varions  works  connected  with  rivers,  proposed  by 
either  towns  or  individuals,  such  as  schemes  for  water  supply, 
and  for  the  défécation,  filtration  or  utilization  of  sewage  and 
other  polluUng  matters,  while  local  boards  could  obtain  infor- 
mation on  thèse  points  only  from  persons  capable  of  investi- 
gating  them.  Kevertheless,  nnder  the  second  division  of  the 
dnties  of  the  central  authority,  the  co-operation  of  the  local 
corporations  would  be  required  for  the  efficient  discharge  of 
them.  Indeed,  if  guided  and  assisted  by  a  properly  qualified 
central  court,  the  présent  local  boards  would  be  quite  compétent 
to  meet  ail  local  difficulties  and  to  supply  ail  local  wants.  A 
central  authority  would  not  eztinguish  the  corporations  and 
local  boards  at  présent  existing  in  the  river  basins.  It  would, 
the  Commissioners  believe,  materially  promote  the  energy  of 
local  action,  by  removing  the  obstacles  which  at  présent  hàmper 
it,  and  by  gîving  a  prompt  décision  to  the  questions  which  it 
has  to  Bolve. — The  Builder. 


THE   BFFBCT  OF  POWERFUL  MAGNETS  ON  MAN 
AND  THE  LOWER  ANIMALS  AND  PLANTS. 

BT  JOHN   VANSANT,  M.D., 

LQi0  Surgeon  and  Breveit  Xt«ii(«naiit-CoIone2y  U.8,  Army,  San 

Francisco. 

IN  Th&bs  Parts.— Pabt  III. 

OMMENT  on  the  for^oing  expérimente  upon  animais 
appears  almost  unnecessary,  sînce,  when  carefnlly 
considered,  they  seem  to  be  able  to  produce  no  other 
conviction  in  the  mind  than  that  the  phenomena 
observed  were  caused  by  the  power  issuing  from  the  magnetic 
pôles.  That  there  is  a  power  emanatiùg  from  the  magnet  we 
Jcnow.  Approach  it  to  some  substances,  they  are  attraeted; 
to  others,  they  are  repelled.  A  mass  of  inert,  unorganized, 
dead  iron,  submitted  to  this  power,  springs,  as  it  were,  into  life, 
moves  bodily  against  gravity,  and  at  the  same  time  altéra  iU 
form.  Living  beings  hâve  the  ability  to  move  against  gravity, 
and  change  tibeir  form  by  virtue  of  a  power  elaborated  withm 
themselves.  But,  in  both  cases,  the  original  source  of  the  power 
exists  in,  and  is  communicated  from,  something  extemal  to  the 
moving  body.  A  magnet  is  a  palpable  agent,  oontaining  (as 
we  seem  boond  to  believe)  a  subtle  ïliing  (be  its  motion  vibra- 
tory,  or  otherwise) — magnetism — which,  we  now  see,  can  be 


employed,  not  only  to  infuse  a  kind  of  life  into  ordinary  dead 
matter,  but  to  arrest  the  life  already  existing  in  living  matter. 

Coming,  now,  to  expérimente  performed  on  the  \uman  subject, 
to  discover  and  exhibit  the  effects  of  niagnetism,  l  find  it  im- 
possible to  give,  within  the  limite  assigned  to  this  paper,  the 
détails  of  a  sufficient  number  of  cases  to  show  the  grounda  for 
my  conclusions.  Nor  is  this  at  ail  necessary;  because,  by 
gronping  together  in  a  tabular  form  the  symptoms  I  bave  ob- 
served in  a  large  number  of  trials  to  follow  each  form  of  appli- 
tion,  the  whole  will  rest  upon  the  same  authority  as  if  every 
case  had  been  separately  reported  in  fuU  ;  and  that  when  the 
gênerai  mode  of  experimenting  is  explained,  and  particular 
directions  given  for  placing  the  respective  magnetic  pôles,  any 
one  who  desires  to  repeat  the  observations  has  the  data  for  so 
doing.  Still,  it  may  not  be  ont  of  place  to  relate  very  briefly 
a  few  cases,  as  examples,  to  show  that  magnetism,  being  applied 
in  an  abnormally  sensitive  state  of  the  system,  manifests  its 
effects  more  quickly  and  obviously  than  in  a  condition  of 
health. 

Expérimenta  upan  Human  Beings. — 1.  Mr.  J.B.,  a  gentleman 
of  rather  délicate  organization,  had  neuralgia  in  the  npper  part 
of  ono  side  of  his  face.  I  applied  the  northward  (— )  pôle  of  a 
small  bar  magnet,  not  quite  capable  of  lifting  half  an  ounce 
with  one  poie,  for  a  few  seconds,  over  the  painful  place.  In 
about  ten  minutes  he  said  the  pain  was  increased  and  more 
localized.  I  then  applied  the  sonthward  (-f  )  pôle  in  the  same 
way,  and  in  a  few  minutes  he  said  the  pain  had  nearly  ceased. 
This  gentleman  expected  to  be  relieved  by  the  firat  application. 

2.  Mr.  M.,  a  strong,  unimaginative  man,  had  facial  neuralgia 
of  malarial  origin.  I  applied  the  —  pôle  of  the  same  small 
magnet  last  described  over  the  seat  of  pain  for  about  one  minute. 
In  five  minutes  he  complained  of  the  pain  being  worse.  I  then 
made  an  application  of  the  +  pôle,  and  in  less  than  a  minute 
the  pain  almost  subsided.  After  about  an  hour  there  was  a 
récurrence  of  pain  for  a  short  time,  but  much  lessened  in  in- 
tensity.  This  person,  also,  was  led  to  expect  relief  by  the  firat 
form  of  application.  (I  bave  repeated  the  above  expérimente 
on  myself,  with  similar  résulte.) 

3.  Mrs.  S.,  a  lady  of  remarkable  sensitîveness,  but  great 
self-control,  was  suffering  from  excruciating  neuralgia  of  the 
nerves  passing  ont  of  the  left  side  of  the  pelvis.  The  day 
before  I  had  injected  subcutaneously,  near  the  painful  place, 
one-fourth  of  a  grain  of  sulphate  of  morphia,  wiûi  the  effect  to 
produce  very  great  dépression  of  the  vital  powers,  but  not  to 
relieve  the  pain,  which  conlinued  to  be  felt  dnring  the  semi- 
consciousness  that  followed.  On  this  occasion,  without  any 
knowiedge  on  the  part  of  the  lady  of  what  I  was  doing,  I 
passed  slowly,  for  about  ten  seconds,  over  the  npper  third  of  the 
thîgh,  the  —  pôle  of  a  strongly  magnetized  steel  rod,  4  in. 
long  by  one-third  of  an  inch  diameter.  The  effect  was  sur- 
prising  and  alarming.  The  pain  shifted  its  position,  became 
more  diffused  and  higher  up,  but  was  not  relieved.  A  kind  of 
stupor  intervened,  her  respiration  was  oppressed,  a  death-like 
pallor  overspread  her  countenance,  her  featnres  became  con- 
tracted,  her  eyes  sunken  and  half-closed,  the  heart  acted  feebly, 
and  the  surface  of  the  body  was  cool  and  covered  by  clammy 
perspiration.  The  depressing  effect  much  resembled  the  action 
of  morphia  on  the  previous  day,  but  was  even  greater.  AU 
thèse  symptoms  were  manifested  within  a  few  minutes.  Aller 
waiting  about  fifteen  minutes  I  applied  the  other  pôle — ^the 
-h  one — for  the  same  length  of  time  to  a  spot  a  little  below 
the  bip-joint,  and  in  a  short  time  new  symptoms  were  mani- 
fested. The  pain  was  apparently  increased  and  more  localized, 
the  extremitîes  remaîned  cool,  but  the  perspiration  was  checked, 
the  breathing  was  deeper,  the  eyes  closed  naturally,  and  ail  the 
signs  of  dépression  began  to  vanish. 

In  the  above  instances  of  disease,  the  real  action  of  the 
magnetic  force  on  the  economy  is  not,  probably,  any  greater 
or  more  speedy  than  in  health  ;  but  when  the  equiÛbnum  of 
the  vital  forces  has  already  been  diiturbed,  there  would  seem 
to  be  less  résistance  offered  than  when  the  perfect  balance  exists. 
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ITevertheless,  a  carefnl  inspection  of  the  gronps  of  BjmptomB 
in  the  robjoined  table,  which  are  ihose  capable  of  heing  produced 
hjf  magnetùm  when  appîied  to  ihe  hody  in  heaUh,  m31  show 
tnat  tbere  is  hardlj  a  function  of  anj  organ  that  is  not  more 


or  less  afected,  thongb  the  action  appears  to  be  obaenrable 
chiefljT  hj  its  eflRsets  on  the  gangtionic  nerrous  sjstenip  and, 
throQgh  that,  on  the  ▼arioiu  organs. — The  {American)  Journal 
of  Psyehoîogicaî  Medtcvne, 


ÂDDinOliB  TO  THE  MENAGERIE  OF  THE  ZOOLOOICAL  QASDENS,  BEGEmyS  PABK. 

From  June  12th  to  ISth^  1870. 


1  Oooipital  Idsard  (CjdodoB  oodpitatis)*     

2  AnatnJian  Saored  Ibiaes  (Ibis  striotipexiiiiB) 

2  BlMk  and  ^White  Oeeee  (ÂnsenuM  mélMidinroa 

1  BaTBB  (CorviB  Gorax) 

1  Lamier  Fakaa  (Faloo  Lftaaaiia) 

3  Hybrid  Foxes  (between  C.  argentatiu  ^  and  C. 

Ynlpes)    

1  Nioobar  Pigeon  (Colomas  Nxoobarioa)    

1  ^rtAmanari  Moiikey  (MaoBOOs  leoniniiB)  ^    

1  Fhilantondia  Antelope  (CephalophuB  Maxwèllii) 

1  Maoaqve  Monkej  (Macaovs  cjnomoif^aB)  $   

1  Maned  Goofle  (Bersida  jnbata)  

1  Cheatnot-breasted  Duok  (Anas  ponotata) 

1  White  Qoahawk  (Aztnr  Nom  Hollandim)     

1  8hort>6ai«d  Phalanger  (Fhalangista  oarina) 

1  Qveat  Bine  Kangacoo  (Maeropus  CMndaaoens)* 

1  Laoartiaa  Snake  (Cœlopaiiia  lAoertina) 

1  Vipérine  Snake  (Tropidonotna  Tipexinne) 

8  Horae-ahoe  Snakee  (Zamenis  hippoorepis)     

1  Hooded  Snake  (Coronella  onoillata)    

2  OeeHated  Skinks  (Gkmgylna  ooéUatzis) 

8  Skinka  (Heteronoelee)*    

1  Fan-footed  Qecko  (P^odaotylnB  geoln>) 

8  AldroTand'fl  Lisaida  (Pleetioden  anzatiun)   

1  Jelerang  Sqnizrel  (Soinma  bioolor) 

3  Homed  liaifda  (Phrynoeoma  oomntom)   

2  Peba  ArmadilloB  (Daqypus  Peba)    

1  Lonnlated  Monkej  (Ceioocebos  innnlatna)    

5  Norih  Afrioan  Jaokals  (Cania  anthna)    

4  Black-bieaatedPeewita  (Saroiophoms  peotoraJia) 

2  Common  Chameleona  (Chaméleon  mlgana)  

1  Sqoirrel  Monkej  (Callithriz  aoinTena) 

1  Blaok-faoed  Kangaroo  (Maoropna  melanops) 

5  Baned-taiied  Pheaaanta  (Fhaaianna  raveaii)    ... 

2  Pmrple  Kaleegoa  (Euplocamna  Horafieldii)    

3  Blaok-baoked  Kaleegoa  (Euplooamaa  melanotna) 
1  Tellow-billed  Dnok  (Anaa  soanthorhynchTu) 


North  Anatralia  ... 

Anatralia 

Avatialia  

Briiiah  lalanda 

Algetia 

I 

Leone    

Jiiylia.      

Anatralia 

Ditto 

Dxtto 

New  Sooth  Walee 

Qaeenébmd 

Afrioa  

North  Africa   

North-Weat  Afrioa 

Ditto 

Ditfco 

Ditto 

Ditto 

Ditto 

India 

Indianola,  T6xa« ... 

Bnenoa  Ayree 

WeatAlrica 

Anatralia 

North  Afrioa    

The  Amazone  


Howobtaiaed. 


Pnaented  by  Dr.  B.  Sohombiirgh 

Ditto .«... ••< 

Ditto •. ••.*••.< 

Preoented  by  tba  Bev.  J.  H.  Goaaet 

DeiK)8itedbyJ.H.Gnm^yJnn.,Eaq.,F.Z.S. 

Bom  in  the  Ménagerie  

Haidhed  in  the  Gazdens 

Puokaaed    

Preaented  bj  John  BeeTea,  Eaq..  FJ&.S. 

Ditto 

Porohaaed 

Ditto 

Ditto 

Ditto ^. 

Ditto 

Ditto 

Ditto 

Ditto 

Ditto 

Ditto 

Ditto 

Ditto 

Ditto 

Porohaaed 

Preaented  by  the  Ber.  L.  Glynn   

Preaented  by  Mra.  Maddnlaj  

Preeented  by  F.  Van  Zeller,  Eaq 

Bom  in  the  Gardena  

Pnrchased 

Ditto 

Preaenfced  by  C.  W.  Newall,  Eaq 

Bom  in  the  Ménagerie   

Hatohedin  the  Gaxdena 

Ditto 

Ditto 

Ditto 


Wlicra  plaoed  ia  Ovdeai. 


Beptile-hoaae. 
LawnPond. 
Ditto 

Paaoi-booae 
Faloona'  Aviaxy. 

Small  Mummal  Honse 

Weatem  Aviazy 

Monkqr-hooae 

GaMlle  Sheds. 

Monkey-honae 

Lawn  Pond. 

Ditto 

Fakona'  Aviaty. 

SauU  Maotmal  Hooae. 

Kangaroo-aheds 

Beptile-honse 

Ditto 

Ditto 

Ditto 

Ditto 

Ditto 

Ditto 

Ditto 

Small  Mammal  Honse 

Beptile-hoofle. 

Ant-eatera'  Honae. 

Monk^j'home. 

Civet  Cata'  Honae. 

Western  Aviary 

Beptile-honae. 

MÔikey'honae. 

Eangaroo-sheân. 

Pheaaantiy 

Ditto 

Ditto 

Bonnd  Pond. 


6  Maie. 


9  F«mal«. 


A  LABORATOEY  OF  EXPERIMENTAL  RESEARCH. 

BT  FBOFSSSOR  ALBEUT  B.  LEESS. 

NE  of  the  [most  important  services  rendered  bj  the 
great  Swedish  ohemist  to  his  bdoved  science  iras 
that  he  freed  it  from  its  previously-attendant  mjs- 
tery  and  discomfort — its  dirt  and  gloom.  The  cold 
oatbnildings  and  damp  atone  floors,  hitherto  thooght  proper 
for  destraotive  acida  and  nozions  vapours  and  dangeroos  fnr- 
nace-fires,  were  too  nnwholesome  to  be  endnred  throngh  the 
protracted  severities  of  a  Swedish  winter;  and  so  Berzelias 
camed  his  cmcibles  into  comfortable  rooms  in  his  own  dwell- 
ing,  made  the  dumsj  fnmace  yidd  to  his  convenient  lamp,  and 
made  chemistry  a  science  most  cheerfnl  and  domestic.  Among 
the  young  chemiste,  who  were  attracted  by  the  splendoar  of 
his  discoveries  to  the  home  of  Berzelins  was  'Henry  Rose. 
When,  later  in  life,  Rose  became  Professer  of  Ghemistry  in  the 
TJniversity  of  Berlin,  he  also  devoted  two  or  three  small  rooms 
in  his  own  house,  and  admitted  to  them  a  few  students,  who 
came,  highly  reoommended  for  their  skill  and  chemical  know- 
ledge,  to  work  ont  analytical  methods  nnder  his  direction. 
Axnong  them,  and  for  çeveral  years  his  assistant,  was  Dr.  Fin- 
kener,  reoently  appointed  Professer  of  the  Berg  Schnle  in 
Berlin.    This  Berg  Schnle  occnpies  the  Old  Bourse,  and  the 


*  Nerer  ProTiouily  BxhibitecL 

chemical  laboratory  îs  the  laige  hall  in  which  the  bankers  of 
Berlin  were  wont  to  assemble  before  their  présent  magnifioent 
Bourse  npon  the  opposite  side  of  the  Spree  was  erected.  The 
assidnity,  care,  and  ingenuity  which  Dr.  Finkener  has  displayed 
in  the  last,  the  sixth,  and  in  former  éditions  of  Rose's  great 
work  on  Analytical  Chemistry,  has  given  him  a  familiarity  with 
analytical  processes  which  hfis  rendered  him  deserredly  sucoeaa- 
ful  and  popnlar  as  a  teacher.  To  an  American,  the  fées  in  iUe 
Institution  appear  incredibly  small.  For  the  daily  use  of  the 
laboratory  for  ûve  months,  induding  gas,  chcmicals,  and  appa- 
ratus,  the  charge  is  twenty  thalers  (about  twenty  dollars  in 
currency  at  the  présent  time).  Nor  is  this  economy  obtained 
at  the  sacrifice  of  those  facilities  which  the  stndent  may  reason- 
ably  expect  in  the  présent  advanced  state  of  chenûcal  science. 
One  or  two  agate  mortars,  a  couple  of  steel  mortars,  the  oork* 
borers,  files,  and  other  simple  tools,  the  sand  and  water  baths, 
&c.,  are  the  property  and  for  the  use  of  ail.  The  students  en- 
force  the  police  régulations,  and  keep  the  laboratory  in  order. 
The  apparatus  for  the  évolution  of  sulphuretted  hydrogen,  ear- 
bonic  acid,  and  hydrogen  is  arranged  by  an  assistant  ;  and  the 
time  of  the  student  is  not  oonsumed  in  preparing  thèse  cou- 
trivances  for  himself  :  the  same  remark  applies  to  the  apparatus 
for  the  manufacture  of  ohlorine,  hydrofluorîo  acid,  the  détermi- 
nation of  carbonic  acid,  nitrogen,  êcci  to  the  burettes  and 
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and  standard  solutions  for  ▼olametrîo  analysis.  In  desk-room 
the  stndent  is  limited,  tbongh  not  hampered  for  want  of  space. 
Of  hood-room  there  is  more  than  saffioîent  for  ail  the  évapora- 
tions  and  opérations  detrimental  to  health,  whioh  the  stndents 
are  likelj  at  anj  one  tîme  to  be  carrying  on.  How  di£fereiit 
from  one  of  the  largest  of  oor  American  laboratories,  where  the 
regnlar  charges  are  100  dollars  per  term,  and  the  incidental 
amonnt  to  a  very  considérable  snm.  Each  stndent  is  reqnired 
to  consume  time  and  money  in  constrnoting  a  snlphnretted 
hydrogen,  carbonio  faydrogen,  and  other  apparatns  for  himself  ; 
and,  withont  he  consumes  more  of  both  than  most  can  afford, 
his  apparatns,  when  completed,  is  inadéquate  to  accomplish 
nice  work  or  obtain  aocnrate  résulta.  In  respeet  to  size  and 
oompleteness,  the  laboratory  of  the  Berg  Schule  at  Berlin  is 
much  superior  to  that  of  the  Mining  Sohool  at  Freibnrg,  now, 
and  for  many  years  past,  under  the  direction  of  Frofessor 
Sheerer  :  the  rooms  are  small,  dark,  and  ill-pro?ided  with  gas 
and  apparatns. 

Since  the  calamities  which  hâve  faUen  upon  the  kingdom  of 
Saxony,  the  places  of  such  as  Breithaupt  and  his  illustrions 
co-labourers  haye  not  been  fiUed  by  men  of  equal  renown  ;  and 
the  ancient  glory  of  the  Institution  is  departing.  The  stndent 
still  goes  to  see  the  great  cabinet  of  minerais  accumulated  by 
the  father  of  Greology  and  his  sucoessor,  and  still  may  obtain 
excellent  practical  instruction  in  the  detennination  of  minerais. 
Hère,  as  at  some  other  places  in  Europe,  and  in  our  own  country» 
where  mineralogy  is  successfully  taught,  fragments  of  crystals 
are  put  into  the  hands  of  stndents,  and  they  are  expected,  under 
the  eye  of  the  teacher,  to  détermine  their  hardness,  cleavage, 
and  crystalline  form.  Their  attention  is  directed  to  the  pecu* 
liarities  of  surface  condition,  optical  properties,  &c,  ;  and  they 
are  taught  to  substitute  critical  examination  for  slovenly  guess- 
work.  The  fiery  enthusiasm  with  which  the  old  Frofessor  of 
Metallnrgy  performs  his  duties  stiil  attracts  stndents,  who  bave 
finished  their  studios  at  other  sehools,  to  Freiburg  for  this 
spécial  course  ;  and  nothing,  certainly,  can  be  more  gratifying 
than  the  zeal  with  which  the  lynx  eyes  of  the  professor 
folio w  the  assay  from  the  incipient  stages  of  the  préparation, 
through  the  blazing  fumace,  to  the  triumphant  moment  when 
the  button  émerges  into  view.  The  metallnrgîcal  apartment  at 
the  Ecole  des  Mines  in  Faris  is  more  imposing  in  appearance  : 
with  its  practical  working  I  am  not  so  well  acquainted.  The 
Free  Laboratory  in  the  Jardin  des  Fiantes  is  adapted  only  to 
elementary  work  ;  that  at  the  Ecole  Centrale  is  dirty  and  dismal; 
and  that  of  the  Sorbonne,  which  was  erected  '  at  abont  the 
same  time  as  the  great  Frederick  Wilhelm  Laboratories  at 
Bonn  and  Berlin,  is  not  comparable  to  either  in  size,  élégance, 
and  completeness.  In  the  latter  of  thèse  two  noble  édifices, 
the  beantiful  lecture-room  is  provided  with  a  spécial  laboratory 
for  the  préparation  of  lecture  experiments,  and  also  a  muséum 
of  such  minerais,  apparatns,  models,  and  metallurgical  and 
industrial  products  as  are  useful  in  démonstration  or  illustra* 
tion.  Between  the  spacîons  apartments  for  qualitative  and 
quantitative  analysis,  there  is  a  room  devoted  to  the  prépara- 
tion of  reagents.  There  are  also  separate  apartments  set  aside 
for  métallurgie  and  pharmaoeutical  processes,  weighing-rooms, 
a  library,  a  room  for  organic  analysis,  and  one  for  stndents 
engaged  in  original  investigation. 

There  is  no  provision,  however,  for  the  prosecution  of  re- 
searohes  in  physics,  and  but  scanty  accommodations  to  workers 
in  physiology.  Frofessor  Magnus,  of  the  University  of  Berlin, 
bas  devoted  a  few  rooms  in  his  dwelling  to  physicsd  research  ; 
and,  while  I  was  engaged  there,  three  other  stndents  were  pré- 
sent— one  occnpied  by  an  investigation  in  acoustics,  another  in 
polarîzed  light,  and  a  third  in  the  measurement  of  crystals  of 
recently-discovered  chemical  compounds.  A  laboratory  of 
physics  is  greatly  needed  at  the  présent  time  in  onr  own  coun- 
try.  The  teaohers  of  natural  philosophy  in  onr  collèges  bave 
little  opportunity  for  fitting  themselves  by  a  course  of  spécial 
training  for  their  duties,  and  are  seldom  able  to  make  or  im- 
prove  their  apparatns,  or  to  enter  with  snocess  into  expéri- 


mental research.  A  chemist  is  able  to  effect  litUe  who  bas 
not  acquired,  by  years  of  practice,  skill  in  the  conduct  of 
analyses.  So,  too,  other  things  bângs  being  equal,  he  will  be 
the  most  sucoessful  physicist  who  is  the  best  mechanician.  In 
such  an  institution  the  mechanical  ought  to  advance  with  the 
mathematical  éducation  ;  and,  while  the  pupil  is  stndying  men- 
suration, he  might  be  masterlng  the  turning-lathe  ;  and,  while 
applying  calcnlus  to  optics,  in  grinding  and  mounting  a  lens. 
We  do  not  advoeate  such  an  éducation  only  for  those  who 
design  to  be  physiciste  by  profession,  but  regard  it  as  best 
adapted  to  develop  many  minds,  and  to  bring  forth  a  kind  of 
talent  eminently  useful.  Where  shall  the  civil  engineer,  the 
miner,  or  the  architeot  get  snch  an  éducation  at  présent  P  Yet^ 
to  ail  thèse  men,  the  ability  to  constrnct  as  well  as  to  plan  a 
house,  machine,  or  engine,  would  be  of  inestimable  value. 
Moreover,  a  long  course  of  theoretical  instruction  alone  is  diy, 
and  oftentimes  disheartening,  especially  to  those  who,  with  great 
native  ingenuity  and  mechanical  skill,  hâve  little  facility  in 
mathematics.  Such  a  physical  laboratory  should  bave  a  car- 
penter's  shop,  with  tools  for  ail  kinds  of  joinery  and  tuming  ; 
a  machine-room,  with  fumace,  bellows,  anvils,  vices,  lathes. 
Sue,,  and  a  room  for  finishing  apparatns  and  the  nicer  kinds  of 
work.  Under  the  conduct  of  skilled  mechanics,  the  stndents 
might  be  taught  to  make  the  apparatus  requisite  to  demon- 
strate  the  principles  of  natural  philosophy  ;  and,  when  they 
were  prepared  to  nndertake  researches  of  their  own,  or  to  take 
their  degrees  as  engineers,  they  would  be  able  to  cope  with  the 
practical  matters  which  would  oocupy  their  time  and  énergies. 
Besides  the  workshops,  there  should  be  separate  rooms  in  a 
laboratory  of  this  description,  devoted  to  researches  in  beat  and 
optics,  including  speetmm  analysis,  photometry,  microscopy, 
and  crystallography  ;  to  acoustics,  eleotricity,  and  magnetism, 
and  to  the  problems  of  engineering.  We  believe  that  there  are 
many  yonng  men  to  whom  an  éducation  of  this  kind  would 
prove  more  attractive  than  any  now  obtaônable,  and  that  the 
practicable  benefits,  as  well  as  the  sdentific  results,  of  such  an 
institution,  would  be  very  great. — Journal  of  the  Franklin 
InsiUtUe, 


ON  AN  EARLY  TELESCOPE  MADE  BY  GIUSBFFB 

CAMFANI.  OF  ROME. 

BY  JOHN  WILLIAMS,  ASSISTANT  SECRETABT   TO    THE    SOTAL 

A8TK0N0M1CAL  SOCIBTT. 

|T  the  sale  of  the  late  Dr.  Lee's  instruments,  a  few 
weéks  since,  I  purchased  an  Italian  télescope,  which, 
appearing  to  be  of  considérable  interest  as  an  ex- 
ample of  an  early  instrument  by  a  then  eminent 
màker,  I  trust  I  may  be  excused  calling  attention  to  it. 

On  examination  I  found  it  to  be  one  constructed  by  the 
celebrated  Joseph  Campani  of  Bomei  who  was  considered  as 
the  best  maker  of  télescopes  of  his  day.  Thus  we  find  Cassini 
and  other  eminent  astronomers  of  that  time  employing  instru- 
ments made  by  Campani  in  their  astronomical  researches. 

I  bave  been  unable  to  find  any  satisfactory  biographical 
acoount  of  this  able  artist,  and  can  only  ascertain  that  he 
flourished  abont  the  middle  of  the  seventeenth  century. 

Weidler,  in  his  HUioria  Âetronamiœ,  4to.,  1741,  speaks  very 
highly  of  Joseph  Campani,  and  particularly  notices  his  obser- 
vations of  Saturn  and  Jupiter,  as  well  as  his  excellence  as  a 
maker  of  télescopes.  As  the  quotation  from  Weidler  is  rather 
long,  and  is  in  Latin,  I  shall  content  myself  with  the  summary 
of  his  statement  by  Dr.  Long,  as  given  in  his  Treatiee  on 
Astronomy,  4to.,  1785.  His  words  are,  "  Abont  this  time  also 
(1641)  Joseph  Campani  at  Bome  applied  himself  to  the  grind- 
ing of  glasscs  for  long  télescopes,  which  far  excelled  ail  others 
of  that  time.  Throngh  the  munificence  of  Louis  XIY.  Cassini 
had  some  made  by  tibis  artist  of  100  and  200  palms.  Cam- 
pani saw  the  shadow  of  Satum's  ring  upon  his  body,  as  also 
his  zones  or  obscure  belts,  and  detected  theshadows  of  Jnpiter's 
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saiellites  in  passing  orer  liis  bodj.  It  was  with  one  of  Cam- 
panî's  télescopes  that  Oassinî  first  saw  ail  the  satellites  of 
SatnrD.*'  Weidler  adds,  "Longiora  quidein  telescopîa  Cam. 
panas  panca  fabricavît,  in  qmbns,  pro  ooloribas  arcendis,  tria 
vitra  ooalaria  adhiboisse  dicîtnr  ;  attamen  etiam  breriora  qnœ 
composnit»  15,  20,  30  pedes  longa,  singnlari  perfectîone  prœdîta 
erant,  nt  ceteris  similibus  antecellerent."  Whioh  maj  be  ren- 
dered,  "  Gampani  also  made  a  few  longer  télescopes,  in  which 
to  neutralise  oolonr,  he  is  said^to  bave  applied  three  glasses  in 
the  ejepiece;  and  tbe  shorter  télescopes  made  bj  him  of  15  ft., 
20  ft.,  and  30  fb.  in  lengtb,  were  of  snob  extraordinary  perfec* 
tîon  tbat  they  greatlj  snrpassed  ail  otbers  of  the  same  kind." 
It  is  also  stated  that  "  the  Boyal  Academj  (of  France)  are 
said  to  bave  had  excellent  télescope  glasses  of  this  artist's 
making  which  were  of  200  ft.  and  300  ft.  focns,  and  magnified 
foar  or  fiye  hnndred  times."  In  the  Spéculum  Hartwellianum, 
Admirai  Smyth  mentions  this  verj  instrument  as  "  an  old  one 
deserving  notice  for  its  respectable  âge  and  its  tolerable  per- 
formance." 

The  télescope  to  which  jour  attention  is  now  called  is  one 
of  the  shorter  ones  fabricated  bj  this  excellent  maker,  it  being 
bat  from  9  to  10  ft.  in  lengtb.  The  object-glass  is  2  in.  in 
diameter,  redaced  bj  a  diaphragm  to  l^in.  and  is  iin.  in 
thicknêss,  on  it  is  written  with  a  diamond,  "  Giaseppe  Gam- 
pani in  Boma,"  and  the  glass  of  which  it  is  composed  is  of 
excellent  qualitj.  The  eye-piece  consists  of  three  plano-convez 
lenses,  the  glass  of  which  is  of  eqaalljr  good  qnalîtjr,  that 
nearest  the  eye  being  fixed  and  the  other  two  réversible.  There 
are  inscriptions  in  Italian  relating  to  thèse  glasses,  one  of 
which  reads  as  foUows — "  Qaando  questa  parte  sta  dentro  al 
cannello  si  vede  l'oggetto  pia  chiaro,''  t.e.,  when  this  part  is 
placed  within  the  tnbe  the  object  is  seen  dearer.  The  second 
is  in  the  same  words,  excepting  that  "pia  grande"  occars 
instead  of  "  pia  chiaro,"  implying  that  the  power  is  increased. 
One  of  the  Fellows  of  the  Society  (Mr.  Backingham),  who  is 
well  acqaainted  with  télescopes,  bas  tested  thèse  powers,  and 
estimâtes  the  lower  one  at  abont  20  and  the  higher  at  25  times. 
Upon  taking  this  portion  of  the  eye-piece  away  altogether,  the 
télescope  becomes  an  astronomical  one,  and  is  mncb  increased 
both  in  power  and  clearness.  There  is  also  on  the  eye-piece  a 
nearly  obliterated  inscription,  evidently  relating  to  its  nse  for 
astronomical  pnrposes,  together  with  the  letters  PALI.  XII., 
which  appear  to  refer  to  tbe  focal  lengtb  as  being  12  Palms.  The 
Boman  Palm  is  about  9  inches.  This  wonld  give  9  feet  as  the 
focal  lengtb,  which  dosely  approximates  to  the  truth.  The 
case  is  composed  of  nine  tabès  formed  of  vellnm,  which  are  re- 
markably  strong  and  light,  the  whole  weight  being  but  2  Ib.  11  oz. 
Thèse  tubes  draw  ont  in  a  manner  similar  to  that  employed  in 
télescopes  of  the  présent  day.  When  closed  it  is  abont  2  ft. 
in  lengtb,  but  draws  out  to  about  9ft.  when  in  focus.  The 
workmanship  of  the  whole  is  exceedingly  good. 

When  it  came  into  my  hands  it  had  evidently  not  been 
drawn  out  for  many  years,  and  I  had  great  difficulty  in  ex- 
tending  it  to  its  full  lengtb.  The  glasses  also  were  encrusted 
with  the  dirt  of  years,  and  required  carefnl  cleaning. 

In  the  absence  of  a  better  test,  I  tumed  it  on  the  word 
"  Admirai ty,"  on  the  opposite  side  of  the  quadrangle  of  this 
building  (Somerset  House),  and  was  very  favourably  impressed 
with  the  sharpness  of  its  définition  and  the  flatness  of  the  field. 
I  bave  since  viewed  the  moon  through  it  ;  and,  considering  the 
low  power,  was  much  gratified,  and,  indeed,  surprised,  at  the 
excellence  of  its  performance  ;  the  lunar  craters  appearing,  with 
ail  tbe  powers,  sharp  and  well  defined,  and  tbe  ragged  edge 
very  beautifaily  shown.  The  field  of  view  is,  however„small, 
and  the  instrument  rather  troublesome  to  use  on  acoount  of  its 
length,  as,  unless  very  carefully  handied  and  adjusted,  the 
flexure  occasioned  by  the  want  of  suitable  support  interfères 
somewhat  with  its  efficiency.  With  the  requisite  care,  how- 
ever,  it  acts  very  fairly,  and  I  bave  no  doubt,  if  properly 
mounted,  its  performance  would  be  very  satisfactory. — Monihly 
Notices. 


CYPBIPEDIUM  LOWII. 

|HE  beautiful  Cypri^edium  Lowii,  of  which  a  wocfdcat 
figure  is  annexed,  was  introduced  from  Bornéo  by 
Hugh  Low,  Esq.,  to  the  Glapton  I^ursery,  about 
1846,  and  was  described  in  1847  by  Dr.  Lindley, 
from  spécimens  which  bloomed  in  the  garden  of  A.  Kenrich, 
Esq.,  of  West  Bromwich.  In  its  native  habitats  it  was  found 
growing  on  high  trees  in  thick  jungle,  and  bearing  its  flowers 
in  April  and  May.  Our  figure  was  prepared  from  spécimens 
which  bloomed  in  the  nursery  of  Messrs.  Yeitch  &  Sons  last 
February. 

Cypripedium  Lowii  is  a  stove  herb,  with  leathery,  oblong- 
ligulate,  obtuse,  emarginate,  yellowish-green  leaves.  The  seape 
is  downy,  and  of  a  duU  purple,  and  bears  usually  three  or  four 
flowers,  though  it  would  appear  from  Dr.  Lindley's  description 
that  as  many  as  eigbt  are  sometimes  produced.  The  dorsal 
sepal  is  downy  outside,  duU  pale  green  within  ;  the  petals  are 
spatholate,  twice  as  long  as  the  lip,  green,  marked  with  distinct 
brown  purple  spots  on  the  lower  half,  whoUy  duU  purple  above, 
the  margin  oiliated  ;  and  the  lip  is  sraooth  and  shining,  of  a  dull 
brown,  with  a  purplish  tinge,  bluntly  oblong,  notched  in  front, 
and  having  two  bluntish  ascending  lobes,  and  behind  each  a  tri- 
angular  tootb.  The  stérile  stamen  is  obcordate,  with  a  trian- 
gular  tootb  in  the  apical  sinus,  and  a  central  horn  at  the  oppo- 
site end,  both  the  horn  and  the  edge  bristling  with  purple  haim. 
This  speeîes  bas  been  introduced  in  large  quantities  during 
the  last  few  years,  but  it  is  somewhat  difficult  to  establish  and 
consequently  will  never  become  over  abundant.  Nor  is  it, 
indeed,  a  matter  of  wonder  that  so.many  of  thèse  plants  refuse 
to  grow,  if  we  take  into  considération  the  great  length  of  the 
joumey,  and  the  excessive  beat  of  the  latitudes  through  which 
they  bave  to  travel,  for  as  they  bave  no  pseudobulbs  to  act  as 
storehouses  of  nourishment,  the  roots  and  leaves  are  in  most 
instances  dried  up  to  snch  an  extent  that  very  little  vitaJity 
remains  in  them  by  the  time  they  reach  this  country.  Hence, 
on  opening  the  boxes,  death  is  too  often  found  to  reign  suprême, 
though  occasionally,  to  the  great  delight  of  lovers  of  this  beau* 
tiful  spedes,  a  consignment  arrives  in  excellent  condition. 

When  first  taken  in  hand,  the  plants  should  be  placed  in 
moderato  beat,  and  in  a  moist  atmosphère,  very  little  water 
being  givon,  and  great  oare  being  taken  tbat  none  is  allowed 
to  remain  in  the  heart  of  the  plant.  Afler  they  are  established, 
a  libéral  supply  of  water  may  be  given,  both  from  watering- 
pot  and  syringe.  The  température  of  the  East  Indian  house 
will  be  necessary.  The  soit  should  be  fibrous  peat  and 
sphagnum  moss,  in  equal  proportions,  adding  a  little  silver- 
sand,  and  some  small  pièces  of  charcoal.  It  is  of  the  utmost 
importance  always  to  drain  well. — Tlie  Florist  and  Pomologiet, 


BEGENT  ADVANGES  IN  ELECTBIG  SCIBNGE. 

BY  C.  WIDEMANN. 

Ney   Electric  Battery, 

|HIS  battery  is  composed  of  a  vessel  containing  hy- 
drochlorate of  ammonîa  in  saturated  solution  witb 
an  amalgamated  zinc-plate  plnnged  therein  ;  also  a 
porous  cup  filled  with  carbonate  of  copper,  having  a 
copper  plate  plunged  into  it. 

This  new  battery  can  be  established  at  little  cost  ;  and,  in 
order  to  maintain  its  power,  it  needs  only  a  few  pièces  of  sal 
ammonia  added  from  time  to  time. 

The  carbonate  of  copper  is  insoluble  in  the  solution  of 
hydrochlorate  of  ammonia;  but,  in  dosing  the  circuit,  the 
hydrochlorate  of  ammonia  décomposes  into  hydrocbloric  add 
and  ammonia,  the  first  going  to  the  zinc  pôle  and  the  other  to 
the  copper  pôle  ;  the  carbonate  of  copper  becomes  then  soluble,. 
and  its  solubility  prodnces  a  secondary  current  of  the  power  of 
a  Danieirs  battery. 
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For  military  télégraphie  parposeï,  in  order  to  rentier  this 
batterj  traoaportable,  thé  solntion  of  sal  ammonîft  caa  be 
replaoed  by  sand  impregnated  nitli  tbe  game  solution. 

Devo's  New  Electric  Batlery. — Tliii  reiy  rimple  battery  bu 
been  qnite  lately  adopted  hj  tbe  Belgiaa  télégraphie  adminis- 
tration to  iTOrk  on  an  important  Une.  It  consista  in  a  cylindric 
«esael,  dÏTided  ioto  two  parts  b;  means  of  a  pièce  of  gas  carbon. 
In  one  of  tbe  parta  a  miitnre  of  pnlrerized  aal  ammonia  and 
cobe  ia  placed,  and  in  tbe  othcr  part  a  zinc  plate. 

This  batteiy  ia  set  in  opération  by  adding  pnre  water  to  tbe 
two  conix>artnients.  The  zinc  décomposes  the  ammoniacal 
solntion  to  form  chloride  of  sine.  The  positive  pôle  corre- 
spondi  to  thd  graphite  blade,  and  the  negaUre  to  the  zinc 
blade. 

Thii  batterj  is  more  poverfiil  than  the  anlphate  of  copper 
battery. 


Secoadary  Baltery  of  Gmlon  Flaulé. — When  the  two  metnllic 
plates  wbich  hare  been  used  to  décomposa  water  by  a  battery 
are  joined  together  by  a  eondustor,  a  seoondary  cnrrcnt  k 
obtained,  oallâl  the  cnrrent  of  polarization. 

Tbe  iutensity  of  thîa  cnrrent  variet  according  to  the  anb- 
stauce  of  whioh  tbe  plataa  ara  made,  and  ita  maximnm  action 
takes  plaça  whan  leaden  plates  are  aaed. 

Thia  laet  property  bas  been  discovered  by  Mr.  Qaaton  PfanU!, 
who  haa  conatracted  a  battery  in  whioh  he  takes  adrantega  of 
thia  polarlzatîon  cnrrent. 

A  gntta-peroha  cap,  of  a  parallelopipedic  form,  containa  aix 
lead  plates,  separated  from  each  other  by  a  free  apace,  and  the 
even-Dombered  plates  are  put  into  oommnnieation  witb  ooe  of 
the  condaotOTS,  aad  tbe  odd-nambered  platea  with  the  otbar 
condaotor.  Tbe  gatta-percba  cnp  containa  water  acidolated 
by  eulphoric  add. 
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ON   THE   DESOENT   OP   GLACIERS. 

BY    THE    BEV,    UENBY    1I08BLEY,    M.A.,  P.B.8.,  CANON    OP    BBISTOL 
AND   INSTIT.   IMP.  SC.  PAKIS   COBBESP. 

In  Two  Pabts. — Pabt  I. 

LACIERS  do  not  take  their  origin  in  the  highest 
Alpine  régions.  It  is  not  there  that  the  snow  chieflj 
falïs,  bat  on  a  belt  girding  them  below.  This  wide 
belt  is  divided  horizontallj  into  an  upper  and  lower 
part  bj  the  snow-line,  at  a  height  of  from  3,000  to  3,300  yards. 
AboTB  that  line  snow  alwajB  lies,  and  rain  very  rarely  falls  ; 
beneath  the  snow-Iioe  the  snow  disappears  e^ery  snmmer,  and 
rains  are  abnndant.  It  is  from  this  belt  abont  the  snow-line 
that  the  glaciers  are  seen  emerging.  They  lie  like  hage  slngs 
along  the  descending  valleys,  swelling  themselves  ont  to  fill  their 
channels  where  they  are  wide,  and  thinning  thernselyes  to  pass 
through  the  gorges  and  narrow  places  in  them.  They  seldom 
corne  down  to  a  lower  lev«l  than  1,100  yards.  Between  this 
level  where  they  end  and  the  snow-line,  3,100  yards  high,  where 
they  begin,  they  traverse  sometimes  a  yery  long  space — lying 
for  the  most  part  at  a  low  pitch.  The  resemblance  to  a  hage 
inollnsk  is  kept  np  in  thie,  that  they  move  with  a  strange  slow 
motion,  not  altogether  nnlike  that  of  snch  an  animal.  The 
parallel  will  be  complète  if  we  conceive  the  moUask  to  hâve  its 
tail  continnally  renewed  as  it  withdraws  it  from  nnder  the  snow- 
line,  and  its  head  continnally  melted  away  as  it  thmsts  it  for- 
ward  below  the  level  of  from  1,000  to  1,400  yards.  If  we 
farther  imagine  the  steep  sides  of  the  valley  through  which  the 
glacier  descends  to  hâve  similar  bat  smaller  glaciers  crawling 


In  attachÎDg  to  the  two  condactors  the  rheophores  of  a  small 
Bansen  battery,  the  carrent  passes  throngh  the  acidalated 
water  and  décomposes  it.  The  positive  leaden  blades,  where  the 
oxygen  is  sent,  are  very  soon  coated  with  binoxide  of  lead.  This 
latter  having  a  great  tendency  to  décompose  water  by  its  avidity 
for  hydrogen,  which  action  is  the  reverse  of  the  elecirolytio 
action,  it  happens  then  very  soon  that  the  décomposition  of 
the  water  into  its  two  éléments,  hydrogen  and  oxygen,  eeases 
very  rapidly. 

Then,  suf^ressing  the  Bunsen  battery,  and  rejoîning  the  eon- 
duotors  to  which  the  two  Systems  of  lead  blades  are  attacbed, 
a  carrent  of  a  larger  intensity  than  the  one  formerly  uaed  ia 
obtained. 

In  nsing  two  lead  électrodes  having  a  double  snrfaee  of  2 
square  mètres,  Mr.  Plaaté  bas  obtained  similar  resnlts  to  tkoae 
produced  by  70  Bunsen  cups  of  8  in.  in  height. 

With  the  six  leaden  blades  (having  a  dimension  of  aboot 
20  to  22  centimètres)  of  the  battery  we  hâve  jnst  described,  a 
large  steel  knitting-needle  is  mdted  by  having  this  polarizatîoB 
carrent  passed  through  it. 

To  obtain  results  of  quantity  and  tension  as  desired.  Mr. 
Plante  disposes  near  each  other  forty  gutta-percha  cups,  oon» 
taining  the  acidnlated  water,  in  whidi  twenty  lead  plates,  about 
7^  in.  square,  are  dipped.  Thèse  blades  are  joined,  as  abore 
described,  by  even  and  odd  numbers,  and  the  battery  is  worked 
as  described  to  obtain  the  reenlts  of  quantity  ;  but  to  obtain 
the  results  of  tension  a  peculiar  commutator  is  used,  joining 
together  the  lead  blades  in  the  foDowiag  order  : — No.  2  with 
3  ;  No.  4  with  6  ;  No.  6  with  7,  &c. 

In  joining  the  two  extrêmes,  a  current  capable  o£  an  enor- 
mous  résistance  is  obtained,  enabling  a  platina  wire  of  2  mètres 
in  length  and  i  of  a  millimètre  in  diameter,  to  be  brought  to  a 
red  beat.  An  iron  wire  burns  immediately,  and  an  intense 
light  is  obtained  from  a  metallic  point  over  a  sarface  of  ; 
mercury  ;  also  in  putting  in  contact  two  carbon  points. 

As  it  bas  been  seen,  this  secondary  battery  is  to  the  battery 
which  charges  it  what  the  Leyden  jar  is  to  the  ordinary 
electric  machine. — Scientific  American, 


down  them  to  the  principal  glacier,  we  shall  nnderstand  what 
is  meant  by  tributary  or  secondary  glaciers,  which  are  ihua 
placed  in  regard  to  the  principal  ones  ;  having  a  far  greater 
pitch  or  slope  than  they,  and  flowing  into  them  like  tributary 
streams  to  a  river.  The  slope  of  a  principal  glacier  is  oflen  as 
little  as  3°,  and  yet  it  may  move  with  a  velocity  of  24  in.  a  day. 
The  slope  of  a  tâîbutary  glacier  is  sometimes  50°,  and  it  may 
not  advance  more  than  4  or  5  in.  a  day  at  the  most.^  Masses 
of  rock  of  différent  sizes,  from  huge  bonlders  to  stones,  are  con- 
stantly  broken  by  the  frost  from  the  sides  of  the  valley  of  the 
glacier,  and  are  carried  slowly  down  on  its  baek  to  the  levél 
where  its  head  melts  away,  and  there  are  deposited.  Thèse  are 
called  moraines.  They  lie  along  the  course  of  the  glacier  in 
ridges,  protecting  the  ioe  beneath  them  from  the  Sun's  raye. 
That  ice  does  not,  therefore,  melt  as  the  rest  of  the  ice  doe8y.and 
so  it  forms  a  ridge  of  ioe.  A  moraine  is,  therefore,  a  ridge  of 
slonM  standing  on  a  ridge  of  ice. 

1^  èmcmSk  of  a  glacier  is  not  a  desoent  of  the  whole  together, 
or  bodily,  like  tkat  of  a  block  of  stone.  There  is  an  internai 
descent  of  every  partide  in  the  glacier  over  and  alongside  of 
every  other  partide.  If  a  plane  section  be  imagîned  to  be  made 
acroes  it,  the  partîcles  of  ice  passing  through  that  cross-section 
at  any  giren  time  must  be  conceived  to  be  ail  moving  at  différent 
rates,  so  as  to  be  sliding  over  and  beside  one  another  ;  the  par- 
tides  at  the  surface  moving  faster  than  those  below,  and  the 
particles  near  the  cestre  moving  fbeter  than  those  at  a  distance 
from  it,  exactly  as  the  particles  of  a  stream  of  water  move. 

The  existence  of  this  difBsnntial  motion  is  strikingly  seen  in 
what  is  called  the  veined  structure  of  gladers.  This  veined 
structure  appeani  first  to  bave  been  described  by  M.  Guyot,  in 
the  year  1838.  The  following  is  bis  account  of  it,  as  he  saw  it 
on  the  glacier  of  Gries,  which  I  translate  from  the  work  of  M. 
Huber  : — 

"  I  saw  under  my  feet  the  entire  surface  of  the  glacier  covered 
with  farrows  aa  inch  or  two  wide,  eut  in  snowy  ice,  and  sepa- 
rated  from  one  another  by  ridges  of  barder  and  more  transparent 
ice.  It  was  etident  that  the  mass  of  the  glacier  was  hère 
formed  of  thèse  two  différent  kinds  of  ice  :  the  former  (that  of 
the  fnrrows)  wms  white  and  melted  more  rapidly;  the  other 
(that  of  the  ridges)  was  more  perfect,  crystallized,  transparent, 
and  hard.  Tbe  unequal  résistance  to  mdting  of  thèse  two 
kinds  of  ice  was  the  obvions  cause  of  thèse  dépressions  and  élé- 
vations. Aiter  having  followed  them  for  several  hundreds  of 
mètres,  I  reached  a  crevasse  20  or  30  ft.  wide,  which,  cutting 
the  fnrrows  at  right  angles,  exhibited,  down  to  the  depth  of  30 
or  40  ft.,  an  admirable  transverse  section  of  this  structure.  As 
far  as  my  eye  could  reach,  I  saw  the  mass  of  the  glacier  com- 
posed  of  layers  of  the  [opaque]  white  ice,  separated  from  one 
another  by  layers  of  the  transparent  ice,  the  whole  forming  a 
mass  as  regularly  stratified  as  certain  calcareous  rocks."  This 
is  the  veined  structure  of  glaciers. 

[Canon  Moseley's  remarks  on  the  differential  motion  of 
glaciers,  with  spedal  référence  to  the  observations  and  experi- 
ments  of  Forbes  and  Tyndall,  illustrated  by  diagrams,  wiÛ  be 
found  in  the  Philoaophicdl  Magazine  for  April,  1870.] 

The  effect  of  the  differential  motion  in  s^araiing  and  distri' 
hutiiig  the  parts  of  a  glacier  bas  been  shown  in  varions  ways. 
The  remains  of  the  guides  lost  in  1820,  in  Dr.  Hamd's  attempt 
to  ascend  Mont  Blanc,  were  found  imbedded  in  the  ice  of  the 
Glacier  des  Bossons  in  1863.  "  The  men  and  their  things  were 
tom  to  pièces,  and  widely  separated,  many  feet.  AU  aronnd 
them  the  ice  was  covered  in  every  direction,  for  20  or  30  ft., 
with  the  hair  of  one  knapsack,  spread  over  an  area  three  or 
four  hundred  times  greater  than  that  of  the  knapsack.  This,'* 
says  Mr.  Gowell,  from  whose  paper,  read  before  the  Alpine 
Club  in  April,  1864, 1  bave  made  the  quotation,  *^  is  not  an 
isolated  example  of  the  scattering  that  takes  place  in  or  on  a 
glacier  ;  for  I  hâve  myself  seen  on  the  Glacier  of  Theodole  the 

^  Th«  motion  of  the  Glonbarg,  a  tribatary  of  the  Aar  gleoier,  iiieliaedail  90^  to 
60°.  WM  found  by  Detor  to  be  22  mètres  e  yeer,  while  thet  of  the  Aer  glader, 
inclined  et  éO°,  wu  77  mètrei. 
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remaisB  of  the  syndic  of  Yai  Tonmache  seattered  over  a  Bpaoe 
of  several  acres." 

Whaterer  the  force  may  be  which  caases  the  descent  of 
glaciers,  it  most  be  chiefly  ezpended  in  ihis  constant  displace- 
ment  of  the  particles  of  Ôie  ice  over  one  another  and  alongeide 
one  another,  of  which  the  veined  straotare  affords  the  évidence, 
and  to  which  is  opposed  every  where  that  force  of  résistance 
which  is  called  sheanng  force.  By  the  property  of  ice  called 
regelation,  when  any  sarfaoe  of  ice  so  sheared  is  broaght  into 
contact  with  another  similar  snrface  it  nnites  with  it,  so  as  to 
form  of  the  two  one  continuons  mass.  This  may  be  shown  by 
ezpenment.  If  a  cylinder  of  ice  be  placed  in  an  apparatus 
saitable  for  the  parpose,  and  slowly  sheared  parUy  across, 
the  new  snrfaces  continnally  being  broaght  in  contact  with 
one  another  in  the  act  of  riiearing  will  not  présent  the  slightest 
appearance  of  séparation,  the  ice  being  th^}^  as  continnoas  as 
elsewhere^  its  molecnles  entering  into  precisely  the  same  rela- 
tions to  one  another  in  their  new  positions  os  they  did  in  the 
positions  ont  of  which  they  hâve  been  sheared.  Thas,  a  slow 
displacement  of  sheanng,  by  which  différent  similar  sorfaces  of 
ice  in  a  glacier  were  continnally  being  broaght  into  présence 
and  contact  with  one  another,  woald  ezhibit  ail  the  phenomena 
of  ihe  motion  of  glacier  ice. 

The  late  Principal  Forbes  calcnlated  that  in  the  Aar  glacier 
the  shearing  dispîacement  amoonts  to  -^ths  of  the  whole  dis- 
placement  of  the  glacier.  The  sliding  displacement  of  the 
whole  glacier  bodily  on  its  bed  is,  in  comparison  with  it,  nnim- 
portant  as  it  regards  the  ezpenditnre  of  force  requisite  to  bring 
it  abont.  The  differentîal  motion  is  the  gi^eat  and  eliariicieristic 
phenomenon  of  the  descent  of  glaciers,  bat  it  is  that,  in 
asBÎgning  an  adéquate  cause  for  which,  ezisting  glacier  théories 
loom  to  me  most  conspicuonsly  to  hâve  failed. 

The  Swiss  philosopher  De  Saussure  was  the  first  to  study 
the  descent  of  glaciers  with  care,  and  wrote  on  it  aboat  sizty 
years  ago.  He  held  that  glaciers  slip  down  the  slopes  on 
which  they  rest  by  their  weight,  just  as  other  bodies  slip  down 
incUnod  planes.  This  explanation  is  simple,  and  was  generally 
accepted  as  long  as  it  was  thought  that  glaciers  slipped  down 
bodily  like  blocks  of  stone  would,  with  an  eqaal  motion  of  ail 
their  particles  ;  but  when  the  internai  motion  of  their  particles 
upon  one  another,  like  that  of  running  water,  came  to  be  dis- 
oorered,  and  when  it  was  found  that  the  high-pitched  tributary 
glaciers  moved  slower  than  the  low-pitched  principal  ones,  this 
theory  was  brought  into  doabt,  for  it  was  in  direct  contradic- 
tion to  thèse  facts. 

1£.  Bendo,  the  Bishop  of  Annecy,  considered  the  descent  of 
a  glacier  to  be  so  like  that  of  a  fluid  that  it  was  impossible  to 
ezplain  it  otherwise  than  by  supposing  ice  actually  io  hea  fluid 
and  not  the  aoîid  thing  it  seems  to  be.  He  was  the  founder  of 
the  celebrated  viscous  theory  of  the  descent  of  glaciers,  advo- 
cated  with  such  remarkable  energy,  industry,  and  ability  by 
the  late  Principal  James  Forbes,  whose  varions  works  on  glaciers 
hâve  exhausted  the  whole  field  of  observation,  and  supply  most 
of  the  facts  on  which  the  true  solution  of  the  problem,  when- 
ever  it  is  arrived  at,  must  be  founded.  When,  however,  at 
another  stage  of  the  inquiry,  it  came  to  be  discovered  by 
Faraday  and  Tyndall  that  ice,  when  broken  up,  was  capable  of 
being  united  again  by  sufficient  pressure,  so  as  to  become  as 
perfectly  solid  and  homogeneous  as  it  was  before,  it  became 
évident  that  supposing  a  sufficient  pressure  to  be  ezerted  on 
the  glacier,  in  tiie  direction  of  its  descent,  to  crush  its  substance 
through  the  contractions  and  gorges  of  its  channel,  and  over 
the  irregnlarities  in  its  bed,  it  woald  re-form  itself  and  solidify, 
and  become  a  compact  mass  again  as  it  was  before,  when  it  had 
paseed  thèse  obstructions,    lîis  is  the  regelation  theory. 

At  this  stage  the  question  had  assumed  this  new  form — "  If 
ice  be  a  viscous  fluid,  accordiag  to  the  viseous  theory,  is  it 
fluid  enough  to  descend  by  its  own  weight  ;  or,  if  it  be  a  solid, 
according  to  the  regelation  theoiy,  is  it  litUe  enough  solid  so  to 
descend  P 

If,  instead  of  ice,  a  glacier  were  of  water,  it  wmld  obviously 


descend  by  its  weight.  The  same  would  be  true  if  it  were  of 
oil,  or  soft  mud,  or  qaicksilver,  or  probably  of  pitch  ;  but  if  it 
were  of  iron,  or  of  copper,  or  of  lead,  it  would  not  descend  by 
its  weight  only,  unless,  indeed,  thèse  metals  were  in  a  state 
of  fusion.  A  quicksilver  glacier  would  descend  by  its  weight 
only  because  it  shears  easily;  a  cast-iron  one  wnuld  not, 
becaase  it  shears  with  difficnlty.  There  most,  therefore,  ezîst 
a  relation  between  the  shearing  force  and  the  weight  of  a 
given  volume  of  a  glacier,  so  that  it  may  just  descend  by  its 
weight  only.  Now,  it  is  possible  to  investigate  mathematioally 
what  that  relation  is. 

I  hâve  made  that  investigation.^  I  hâve  founded  it  on  this 
well-known  law  of  meohanical  philoeophy,  that  "  the  aggregate 
%oork  of  the  forces  which  produce  the  dispîacement  of  a  body 
or  a  System  of  bodies  (however  related)  must  at  least  eqnal 
the  aggregate  work  of  the  résistances  which  oppose  that  dis- 
placement." 

The  résistances  opposed  to  the  displacement  of  a  glacier  are 
— Ist.  Those  which  oppose  themaelves  to  the  shearing  of  one 
surface  of  ice  over  another,  which  is  continnally  taking  place 
throughoat  the  whole  mass  by  reason  of  the  differential  motion. 
2ndly.  The  friction  of  the  superimposed  laminœ  of  ice  upon  one 
anotiier,  which  is  greater  in  the  lower  than  the  upper.  3rdly. 
Abrasion  of  the  ice  on  the  bottom  and  sides  of  the  channel  of 
the  glacier.  If  it  descends  by  its  weight  only,  then  the  work  of 
its  weight  in  its  descent  through  any  distance  most  at  least 
equal  the  sum  of  the  works  of  ail  thèse  résistances.  It  is  of 
course  impossible  to  represent  this  relation  mathematioally  in 
respect  to  an  actual  glacier  having  a  variable  direction  and  an 
irregular  channel  and  slope  ;  but  in  respect  to  an  imaginary 
one  having  a  constant  direction  and  a  uniform  channel  and 
slope,  it  is  possible.  I  hâve  made  that  calcnlation,  and  it 
results  from  it  that  the  unit  of  shear  in  ice  (that  is,  the  force 
necessary  to  make  one  square  inch  of  ice  shear  over  another 
square  inch)  must  not  be  more  than  \\  Ib.  that  a  glacier  may 
descend  by  its  weight  only.  If  the  unit  of  shear  in  ice  be 
more  than  that,  then  the  glacier  cannot  descend  by  its  weight 
only  on  a  slope  like  that  of  the  Mer  de  Glace.  But  it  is  a 
great  deal  more  than  that.  It  requires  from  60  Ib.  to  120  Ib. 
to  shear  one  square  inch  of  ice  over  another  square  inch.  The 
ice  of  the  Mer  de  Glace  cannot  therefore  descend  by  its  weight 
only  ;  it  does  not  shear  easily  enough.  It  must  be  ice  of  abont 
the  consistency  of  soft  putty  to  descend  by  its  weight  only,  for 
that  substance  shears  with  a  pressure  of  from  1^  Ib.  to  3  Ib.  per 
square  inch. 

Ice,  therefore,  if  it  be  flaid,  is  not  fluid  enough,  and  if  it  be 
solid,  it  is  too  solid  to  descend  by  its  weight  only.  There  must 
be  some  other  force  to  help  it  down  besides  its  weight — 
certainly  forty-five  times  greater,  and  possibly  ninety  times. 
The  imaginary  case,  to  which  alone  thèse  calculations  apply, 
differs  indeed  from  the  actual  case  of  a  glacier  in  this  respect, 
that  it  is  straight  and  uniform.  But  if  its  weight  be  insufficient 
to  bring  a  glacier  down  in  a  straight  and  uniform  channel, 
much  more  will  it  be  so  to  bring  it  down  a  crooked  and  vari- 
able one.  This  resalt  is  directly  opposed  to  the  viscous  theory 
and  to  that  known  as  the  theory  of  regelation,  both  of  which 
attribnte  the  descent  of  glaciers  to  their  weight  as  the  only 
cause.  It  reveals  the  existence  of  some  other  force.  What  is 
it  P — Lectwre  deîivered  hefore  ihe  UoydL  Institution. 


Petroleum  in  laooomotives. — ^Two  engimeB  on  the  Strasbourg 
Bailway  hâve  been  fitted  with  H.  Deville's  famaoes  for  boming 
petrcdeum,  and  are  employed  in  the  gooda  traffio.  The  consomption 
of  oU  in  the  engines  drawing  heavy  trains  is  stated  to  hâve  been 
from  3|  to  5  kilogrammes  for  every  kilomètre  traversed,  or  (say) 
from  8  Ib.  to  12  Ib.  for  every  two-tiùrds  of  a  mile.  The  oQ  is  said  to 
hâve  been  very  oompletely  bnmed,  and  there  is  no  smoke,  and  eon- 
seqnently  no  waste. 


>  Fkil.  Uoff.,  U «Ti  1S€9. 
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REVIEWS   OF  BOOKS. 

A  Guide  to  ihe  Western  Âlj^a,  Bj  JouN  Ball,  F.B.S.,  M.R.I.A., 
late  Président  of  the  Alpine  Glob.  New  Edition.  London  : 
Longman.     1870. 

WHATEYEB  maj  be  car  opinion  of  tbe  asefulness  to  tbe 
nation  of  a  body  like  tbe  Alpine  Club,  we  can  bave  no 
donbt  of  tbe  ntilitj  of  Mr.  BalFs  excellent  bandbook  to  tbe 
Western  Alps.  Climbers  of  Alpine  beigbts,  wbo  risk  tbeir 
lives  and  endanger  tbe  bappiness  of  friends  and  relatives  bj 
insane  attempts  to  reacb  a  mountain-peak  not  bitberto 
ascended  by  man,  are  merely  wasters  of  buman  energy.  If, 
like  Tjndall,  Sanseure,  Huxley,  or  Humbo1d\,  tbey  endeavoured 
to  gain  a  particular  level  above  tbe  sea,  witb  tbe  object  of 
adding  to  eitber  pbysical  or  biological  knowledge,  tbeir  pro- 
ceedings  wonld  not  only  be  excusable  but  meritorious.  But 
witb  tbe  contemptible  aim  of  doing  a  nseless  tbing  becanse 
otber  fellows  bave  not  troubled  tbeir  beads  about  it,  tbe  mem- 
bers  of  tbe  Alpine  Club  are  little  better  tban  amateur  acrobats  ; 
and,  jttst  as  some  of  our  jour  nais  wonld  attempt,  from 
motives  of  bumanity,  to  snppress  tbe  Blondins  and  Léotards 
of  tbe  concert-bail  and  circus,  so  sbould  we — if  it  were  of 
avail — lifl  onr  voice  against  tbe  foolisb  bearers  of  tbe  alpen- 
stock  and  ice-axe. 

But  Mr.  Ball's  book  is  not  addressed  exclusively  to  mère 
climbers.  It  is  a  work  of  importance  to  ail  wbo  contemplate  a 
tour  in  tbe  Western  Alps,  and  it  is  as  clear  and  comprebensive 
as  it  can  be.  Mr.  Bail  is  '  not  only  a  distinguisbed  Alpine  tra* 
veller,  but  be  is  also  an  eminent  man  of  science  ;  and  so  bis 
Quide  is  not  simply  a  sort  of  Mnrray  or  Bradsbaw,  but  is 
also  a  scientific  account  of  tbe  natnral  and  pbysical  bistory 
of  a  most  interesting  mountain  cbain.  Perbaps  tbere  is  no 
account  of  tbe  structure  of  tbe  Alps  wbicb  surpasses 
tbat  of  M.  Desor  in  excellence  ;  and  it  is  tberefore  a  good 
point  in  Mr.  Ball's  volume  tbat  tbe  memoir  of  tbe  cele- 
brated  Swîss  geologist  bas  been  translated  by  tbe  antbor, 
for  tbe  benefit  of  bis  readers.  Tbe  remarks  on  Botany, 
Zoology,  and  Meteorology,  and  on  the  apparat  us  to  be  used  in 
Alpine  scientific  researcbes,  are  equally  good.  Tbe  book  is  fnll 
of  excellent  maps,  plans,  and  bird's-eye  views,  and  tbe  nature 
of  its  contents  may  be  gatbered  from  the  following  beadings  of 
tbe  several  articles  it  contains  : — Prelirninary  information,  pass- 
ports,  &c.  ;  Bontés  for  approaching  tbe  Alps  ;  Plan  of  a  tour  ; 
Modes  of  travelling  in  tbe  Alps  ;  Guides  and  porters  ;  Inns  ; 
Greneral  advice  to  travellers  in  tbe  Alps  ;  Advice  to  pedestrians; 
Monntaîneering  ;  Climate  and  végétation  of  tbe  Alps,  and 
Cbâlet  life  ;  Alpine  Zoology  ;  Meteorology  and  Hypsometry  of 
tbe  Alps — instruments  used  by  travellers  ;  Glaciers  and  Ava- 
lanches; Greology  of  tbe  Alps  ;  Books  connected  witb  tbe  Alps 
and  Alpine  maps.  | 

! 
PHmitive  Man,     By  Louis  Figuier.     Revised  Translation.      ! 

London  :  Chapman  &  Hall.     1870. 

I 

IT  will  be  remembered  tbat  wben  we  some  montbs  since 
noticed  tbe  Frencb  édition  of  tbis  work,  we  stated  tbat 
Messrs.  Cbapmau  &  Hall  intended  to  publisb  an  Eaglisb 
translation  of  it.  Tbis  promise  on  tbe  part  of  tbe  eminent 
firm  in  Piccadilly  bas  now  been  fulfilled,  and  a  very  bandsome, 
profusely  illnstrated  and  well  printed  volume  is  now  beforo 
us.  Of  tbe  merits  and  demerits  of  tbe  work  itself  we  need  not 
now  speak,  baving  already  dealt  witb  tbem  in  our  former 
critique.  Tbe  illustrations,  wbicb  are  scattered  tbrougb  tbe 
text  are  of  an  excellent  cbaracter,  and  are  numerous  and  in- 
structive; tbe  plates,  on  tbe  otber  band,  are  in  tbe  worst 
style  of  tbe  cbeap  piotorial  Bible.  Tbe  translator  bas  kept 
very  closely — perbaps  a  little  too  closely — to  tbe  original  ;  but 
still  the  style  is  not  defaced  by  many  Gallic  idioms,  tbongb  it 
is  essentially  Frencb  in  tbe  interrnpted  and  somewbat 
spasmodic  cbaracter  of  some  of  tbe  sentences. 


A  System  of  Botanical  AnalysU  wpplied  to  the  DiOfgnoais  of 
British  Naturaî  Orders,  for  the  Use  of  Beffitmers.  By  W. 
HiUïDSEL  Gbiffiths,  Pb.D.  London  :  Wyman  &  Soma,  1870, 

OF  tbe  many  wants  wbicb  botanical  stadents  expérience  in 
tbis  country,  a  systematio  metbod  of  analysis  for  the 
référence  of  plants  to  tbeir  natnral  orders  is  most  oertainly 
not  one.  We  cannot,  tberefore,  nnderstand  tbat  tbere  is  any 
raison  d'être  for  tbe  présent  work,  beyond  tbe  statement  in  tbe 
préface,  tbat  it  is  "  publisbed  at  the  request  of  tbe  author*s 
pupils."  Tbis  is  not  tbe  first  work  wbicb  bas  seen  the  world 
owing  to  a  similar  cause  ;  and  ail  we  can  say  about  the  matter 
is,  tbat  '*  anthors'  pupils  "  and  "  anthors'  friends  "  bave  a  great 
deal  to  answer  for. 

We  mnst  distinctly  protest  against  artificial  Systems  of 
analysis.  Ko  doubt  tbey  are  sometimes  almost  nnavoidable  ; 
but,  used  in  tbe  wbolesale  way  in  wbicb  Dr.  Gnffithe 
wonld  seem  to  employ  tbem  in  the  case  of  bis  pupils,  they 
tend  to  generate  the  most  pernicious  empirical  ideas  of 
plant  affinities,  and,  furthermore,  are  nearly  absolutely  un- 
necessary.  In  tbe  hroehure  before  us  we  find  s  hoet  of 
tabular  schemes  for  tbe  identification  of  tbe  natnral  orders  of 
plants,  wbicb  are  not  very  simple  for  tbe  stndent,  and  wbicb 
bave  tbe  great  objection  tbat  tbey  bring  together  plants  which 
bave  no  more  relation  to  each  other  in  structure  tiian  amonse 
bas  to  a  mastodon  ;  and  tbis  difficnlty  the  anthor  baving 
created,  imagines  be  gets  over  by  printing  thèse  objectionable 
orders  (wbicb  mar  bis  plan)  in  italics.  As  an  ezample  of  tbis 
metbod,  so  burtful  to  the  young  mînd  seeking  to  appreciate 
natnral  grouping  among  plants,  we  may  cite  the  following 
instances  : — The  Erkaceœ  come  beside  tbe  Oxalidaeeœ  ;  tbe 
Santalaceœ,  Saxîfraga^ceœ,  Onagraceœ,  and  Arittolochiaoeœf  fall 
into  one  gronp  ;  and  lastly,  tbe  Ulmaeeœ  and  Ltfthraeeœ  get 
together.  The  eacoëthes  scrihendi  ougbt  to  be  more  reetraîned 
by  teacbers  tban  it  is.  Dr.  Griffitbs  says  be  bas  read 
Bentbam's  works  ;  if  so,  let  him  tnm  to  tbe  Hcmdbooh  of  ihe 
British  Flora,  and  ask  bimself  whetber  be  tbinks  bis  schéma 
an  improvement  on  the  beantifnlly  natnral  and  pbilosophioal 
''  Analytical  Key  "  and  "  Arrangement  of  tbe  Natnral  Orders  " 
wbicb  tbat  work  contains  P 


Tlie  iMgin  atid  History  of  L-ish  Nantes  of  Places,  By  P.  W. 
Joyce,  M.A.,  M.B.I.A.  Second  Edition.  Dublin  :  M'Glaa- 
ban&Gill.    1870. 

THE  appearance  of  a  second  édition  of  tbis  work  sbows  us 
tbat  tbe  treatise  bas  found  an  appréciative  and  goodly 
number  of  readers,  at  least  in  Irelaud.  It  is  a  contribution  to 
pbilology  wbicb  cannot  fail  to  be  usefnl  to  students  of  Keltîe, 
and  wbicb  is  really  a  very  interesting  book  to  read.  It  is  to 
be  regretted  tbat  the  author  did  not  oarry  bis  pbilological  in- 
quiries  a  little  furtber  tban  be  bas  done.  For  instance,  tbere 
can,  we  think,  be  little  doubt  tbat  tbere  is  some  connection 
between  Keltic  and  andent  Punie  tongues  ;  and  it  would  bave 
been  instructive  to  bave  learnt  whetber  tbis  supposed  connec- 
tion is  borne  ont  in  the  names  of  localities.  Certain  monu- 
mental inscriptions  in  Ireland  bave  been  said  to  reeemble 
Pbœnician  cbarac£ers  ;  and  it  is  stated  tbat  in  one  of  Plautus' 
plays  ("  Pœnulus,'*  we  think)  certain  Punie  sentences  are  intro- 
duced,  wboee  affinity  to  Xeltic  is  (at  ail  évente,  superficially) 
very  strongly  indicated.  But  for  ail  tbis,  Mr.  Joyce's  book  is 
one  displaying  considérable  érudition,  and  it  is  one  wbioh  every 
Irisbman  loving  bis  country  (and  wbere  is  the  Irisbman  wbo 
does  not  ?)  sbould  purchase  and  study. 
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Sur  les  Causes  de  la  Chaleur.     Par  M.  Mathieu.    Amiens.     Tvert. 
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CORRESPONDENCE. 


It  il  disHnetl^  to  be  borne  in  inîad  ths(  we  do  not,  by  ioMrting  lottOTS»  oonvey 
m  opinion  Ikvoarsblo  to  their  contents.  We  open  oar  eolnomi  to  sIL  withont 
i^pg  to  any  ;  sad  thns  rappl^  s  ohenael  for  the  publiostion  ofoptniont  of 
eUehsdee. 

Vo  notice  whatever  will  be  tmken  of  enonymout  eommoniontiona. 

We  csonot  anderteke  to  retom  rejected  conunnniostione. 


Undbbobound  Tempbraturid. 

SiB, — ^I  send  you  monthly  the  variations  of  a  thermometer  2  ft.  in 
the  ground,  whioh  you  are  kind  enough  to  place  in  your  oolumns. 

I  hâve  suggested  the  fluctuations  -f  and  —  of  thèse  températures 
may  be  caused  by  the  internai  gas  of  our  earth,  whioh  causes  earth- 
quakes. 

We  leam  there  was  a  violent  voloanic  éruption  in  Japan  on  22nd  May 
last.  On  that  day,  in  some  localities,  the  thermometer  fell,  abont 
5  p.m.,  22^  On  the  23rd,  in  many  places,  a  peculiar  tint  was  seen  in 
the  air  ;  the  sun,  in  the  moming,  of  a  deep  orange,  in  the  evening,  at 
setting,  of  a  very  unusual  purplish  pink  hue.  This  was  noticed  from 
Tynemonth  at  5  p.m.  on  the  22nd,  at  Cambridge  at  10  a.m.  on  the 
28rd,  and  in  Glonoeetershire  both  days,  the  s^  being  luuqr  at  the 
time.  The  same  appearance  was  seen  at  Dublin  on  the  22nd  in  the 
aftemoon — ^perhape  at  other  places  also. 

Conld  this  hâve  been  caused  by  the  ezndation  of  that  internai  gas 
whioh  causes  our  earthqnakes,  as  an  escape  of  steam  a£Fects  a  steam 
engine,  and  sometimes  ends  in  an  explosion  or  a  voloanio  eniption  P 


flovont,  June  20. 


Tours  dbediently, 


C.  J.  B. 
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Seeretuiea  of  Soeietiee  will  oblige  os  bj  regoUrly  fonrarding  "Abttnole  of 
Proceedingt;  "  end  they  would  do  i&ooh  to  enhinee  the  intereet  end  eneoeM 
of  their  meetingt  if  thej  woold  eneble  ns  to  pablish  in  anticipation  "notices 
of  papere  to  be  read."  ^__.^._ 

GEOLOGICAL  SOCIETT. 

JuKB  8th. — Joseph  Preetwich,  Esq.,  F.B.S.,  président,  in  the  chair. 

Henry  G.  Yennor,  Esq.,  of  the  Geological  Survey  of  Canada,  Mon- 
tréal ;  Alexander  Kenddl  Maoldnnon,  Esq.,  M.  Inst.  CE.,  Director- 
General  of  Public  Works,  Montevideo,  South  America,  and  Arthur 
Boope  Hunt,  Esq.,  Quiutella,  Torquay,  were  elected  Fellows  of  the 
Society. 

1.  '*  On  the  Snperfioial  Deposits  of  the  South  of  Hampshize  and  the 
Isle  of  Wight."     By  Thomas  Codrington,  Esq.,  F.G.S. 

This  paper  treated  of  the  gravel  deposits  covering  the  tertiary 
strata  of  the  country  between  Purtsmouth  and  Poole,  and  of  the  Isle 
of  Wight. 

The  strikingly  tabular  oharacter  of  the  surface  is  best  seen  on  the 
east  of  the  Avon,  where  from  the  ooast  for  more  than  twenty  miles 
inland  a  gravel-covered  plain  can  be  foUowed,  rising  gradnally  from 
80  ft.  to  420  f t.  above  the  sea,  at  the  rate  of  about  20  ft.  per  mile. 
The  high  plains  of  the  New  Forest,  to  the  eye  perfectly  level,  and 
indented  by  deep  valleys,  are  portions  of  this  table-land.  The  plateau 
between  the  Bonmemouth  Cliffs  and  the  Valley  of  the  Stour,  aud 
detached  gravel-capped  hiUs  further  inland,  are  the  remuants  of  a 
similar  table-land  on  the  west  of  the  Avon,  while  eastwards  the  same 
character  prevails  up  to  Southampton  Water.  Sections  parallel  with 
the  coast  show  the  level  nature  of  the  country,  broken  only  by  well- 
defined  river- valleys.  On  the  east  of  Southampton  Water  a  similar 
tabnlar  surface,  sloping  at  a  steeper  angle  towards  the  shore-line,  and 
eut  through  by  the  valleys  of  the  Itchen,  Hamble,  and  Titchfleld 
rivers  remains;  and  in  the  Isle  of  Wight  the  gravela  capping  the 
flat-topped  tertiary  hills  coincide  with  a  oorresponding  plein  sloping 
northwards. 

The  gravel  covering  thèse  table-lands  is  composed  chiefly  of  sub« 
angnlar  chalk-flints,  with  a  varying  proportion  of  tertiary  pebbles. 
Sarsen  etone  blocks  are  f  ound  every  where,  and  on  Poole  Heath  granitic 
pebbles  ;  and  in  the  gravel  of  Portsea  large  boulders  of  granitic  and 
palieozoic  rocks  are  met  with.  In  the  Isle  of  Wight,  ohert  from  the 
Upper  Greensand  ;  and  materials  from  the  Lower  Cretaceous  beds  also 
occnr.  The  colour  of  the  gravel  is  generally  red  ;  and  the  origin  of 
the  white  gravel,  which  often  overlies  the  red,  is  to  be  asoribed  to  the 
bleaching  action  of  vegetable  matter.  Brick-earth  is  generally  asso- 
ciated  with  the  gravel  at  ail  levels  but  the  highest;  but  the  oontorted 
appearances  attributed  to  glacial  action  only  occnr  at  low  levels. 

No  organic  remains  hâve  been  found  in  the  gravel  covering  the 
plains,  while  the  valley-gravels  of  the  district  hâve  afforded  mamma- 
lian  bones  and  teeth  of  the  usual  species.  Flint  implements  hâve 
been  found  at  Bonmemouth  at  120  ft.  above  the  sea  ;  at  Lymington, 
near  Southampton,  at  80  and  150  ft.  ;  and  also  along  the  shore  between 
Southampton  Water  and  Gosport,  at  85  ft.  above  the  sea,  from  gravel 
formiug  part  of  the  covering  of  the  tabular  surface,  and  unconnected 
with  the  river  valleys. 

The  gravel  capping  the  diflTs  of  the  south  ooast  of  the  Isle  of  Wight, 
in  which  the  xemains  of  Elephas  primigennu  hâve  been  found  near 
Broc^  and  Grange,  was  probably  deposited  in  the  same  river-basin  as 
the  mammaliferouB  grava  of  Freshwater  ;  and  the  ontting  back  of  the 
ooast^line  by  tb»  sea  bas  given  the  tributariee  of  a  river  which  flowed 
by  Freshwater  northwards  to  the  Soient,  a  direct  ontfall  to  the  sea  ; 
and  the  streams  thus  intercepted  at  a  high  level,  under  the  changed 
condition  of  flow,  hâve  originated  the  Chines, 

The  gravel  diff  of  the  Foreland,  at  the  eastem  end  of  the  Isle  of 
Wight,  consists  principally  of  raised  shingle,  which  towards  the  south 
thins  ont,  and  is  overlain  by  a  thick  deposit  of  brick-earth,  a  continu- 
ation of  which  cape  the  cliffs  np  to  the  chalk,  and  in  which  a  flint 
implement  was  found  by  the  anthor  at  85  ft.  above  the  sea. 

General  Considérations» — ^The  marine  gravel,  with  granité  boulders 
covering  the  south  of  Sussex,  is  oontinued  westward  by  the  gravel, 
with  similar  boulders  covering  Portsea  Island  ;  and  this  again  by  the 
Hill-head  gravels,  with  large  blocks  of  Sarsen  stone,  thèse  lower  gravela 
being  bordsied  on  the  south  by  the  raised  shingle  deposits  bf  the  Isle 
of  Wight,  and  on  the  north  by  the  higher  marine  gravels  of  Avisford, 
Waterbeach,  and  Boome,  from  whioh  the  lower  gravel  is  divided  by  a 
well-marked  stop,  extending  b^ond  Portsdown  Hill  to  Titchfleld,  and 
traoeable  on  the  west  of  Southampton  Water.  The  Hill-hêad  gravela 
are  considered  to  be  an  estuarine  deposit,  of  the  same  âge  as  the 
marine  gravels  of  Sussex,  and  the  low  level  gravels  of  the  river-vall^ys  ; 
they  are  supposed  to  hâve  been  formed  when  the  Isle  of  Wight  was 
stiU  joined  to  the  mainland,  and  ail  the  rivers  now  reaohing  the  sea  by 
Poole  Harbour,  Christohurdi  Harbour,  Southampton  Water,  ftc.,  were 
afiluents  of  a  river  communicating  with  an  estuary  openmg  to  the  sea 
in  the  direction  €t  Spithead. 


552 


80IENTIFI0   OPINION. 


[JoBè  SS,  100. 


The  gtayels  Ijing  above  the  tiep,  sach  aa  those  o£  Âyisford  and 
Waterbeaoh,  Titohfield  Oommon,  Beauliea  Heath,  and  Boninemoiith, 
are  looked  npon  as  eqairalent  in  position  and  âge  to  the  high-level 
▼alley  graTele. 

The  lerel  of  the  graréls  on  the  hîghest  parts  of  the  table-lands  is 
snoh  as  to  indioate  an  âge  far  greater  than  that  of  tho  hi^hest  gravels 
of  the  riTer-yalleys  ;  but  the  uniform  surface  from  the  400-ft.  level 
downwards  points  to  a  long  oontinuanoe  of  similar  conditions,  dnring 
whioh  the  gravel  from  the  highest  leTels  to  that  of  the  Bonmemonth 
cliffs  was  deposited.  The  area  that  can  with  any  probabilité  be 
assigned  to  the  catchmentbssin  of  a  river  snoh  as  that  which  hasbeen 
before  allnded  to,  is  only  three-qnarters  of  the  basin  of  the  Thames 
above  Hampton,  within  whioh  it  is  difficnlt  to  imagine  that  snch  an 
extent  of  gravel  oonld  hâve  been  spread  ont  ;  and  the  inclination  of 
the  flattest  of  the  table-lands  is  for  a  riyer  snch  as  only  monntain 
streams  hâve,  and  qnite  incompatible  with  the  spreading  ont  of  large 
eTen  surfaces  more  than  twenty  miles  across. 

It  is  oonsidered  more  probable  that  the  materials  of  the  grarcl  were 
bronght  down  from  the  ohalk  conntry  on  oll  sidos  by  lÎTors.  and 
spread  ont  in  an  inlet  of  the  sea  shut  in  on  the  sooth,  and  opening 
ont  eastwards.  This  yiew  is  not  withont  difficolties  ;  it  in^oWes  a 
graduai  npheayal  of  the  land,  which,  whcn  the  highest  gravols  now 
remaining  were  being  spread  ont  at  or  near  the  sea-leyol,  mnst  hâve 
stood  more  than  400  ft.  lower  ;  and  a  considérable  part  of  this  np- 
hearal  mnst  haye  taken  place  since  the  formation  of  tho  grayel  in 
whioh  implements  fashioned  by  man  are  imbedded. 

JXseussion. — ^The  Président  referred  to  the  raised  beach  at  Brîghton, 
which  he  had  traced  thence  as  far  as  Chichester.  Ho  inqnired  what 
eyidence  there  was  of  the  marine  origin  and  contomporaneity  of  tho 
the  beds  identified  with  this  beach  by  Mr.  Codrington. 

Mr.  Whitaker  noticcd  the  occurrence  of  grayels  similar  to  thoso 
described  by  Mr.  Codrington  on  the  slope  between  Canterbury  and 
Heme  Bay  as  indicative  of  the  présence  of  a  large  riyer.  Ho  agreed 
with  tho  anthor  in  considoring  that  the  white  grayel  was  produced  by 
the  decolorization  of  the  red  ;  and  remarked  that  it  was  nnnsnal  to 
find  angnlar  grayels  of  thoronghly  marine  type. 

Mr.  C.  Moore  remarked  that  the  grayels  and  brick-earths  from  Salis- 
bnry  westward  are  ail  of  freshwater  origin,  and  contain  the  remains 
of  frogs  in  great  abnndance,  together  with  freshwater  shells,  bones  of 
Arvicolœ,  &o. 

Sir  Charles  Lyall  was  indined  to  ascribe  the  formation  of  the  grayels 
described  to  the  sudden  melting  of  snow  in  great  quantiiies.  He  re- 
ferred to  the  présence  of  Sarsen  stones  as  indicating  that  there  was 
force  enongh  to  carry  large  masses. 

Frofesfior  Bamsay  referred  to  the  great  denndation  of  Eooene  strata 
which  must  haye  taken  place  before  the  présent  form  of  the  land 
was  prodooed,  as  implying  an  immense  amonnt  of  riyer-action,  the 
immédiate  résulte  of  which  are  now  masked  by  the  modifications 
prodnoed  by  subséquent  subaërial  changes  of  more  limited  citent. 
He  maintained  that  the  flnding  of  flint  implements  at  yarious  éléva- 
tions fomished  no  eyidenœ  of  change  in  tho  relative  level  of  sea  and 
land. 

Mr.  Codrington,  in  reply,  stated  that  the  gravels  were  not  yalley 
gravels  euoh  as  those  mentioned  by  Mr.  Moore.  He  did  not  soe 
now  glacial  action  could  hâve  epread  the  gravels  ovor  flat  table- 
lands. 

2.  "  On  the  relative  position  of  the  Forest-bed  and  the  Chillesford 
Clay  in  Norfolk  and  Snifolk,  and  on  the  real  position  of  the  Forest- 
bed."     By  the  Bev.  John  Gnnn,  M.Â.,  F.Q.S. 

The  author  commenced  by  stating  that  both  at  Easton  Bavent  and 
at  Kcssingland  the  Forest-bed  is  to  be  seen  forming  part  of  the  beach, 
or  of  the  foot  of  the  clifF,  and  nnderlying  the  Chillesford  Clay.  He 
considered  that  the  Eoil  of  the  Forest-bed  had  been  deposited  in  an 
estuary,  and  that  after  its  élévation  the  troes,  of  whioh  the  stools  are 
now  yisible  along  the  ooast,  grew  npon  it,  and  the  troe  Forest-bed 
was  formed.  After  the  snbmergenoe  of  this,  flrst  freshwater,  then 
flavio-marine,  and  flnally  marine  doposits  were  formed  npon  it  ;  and 
the  anthor  propsed  to  give  the  whole  of  thèse  dcposits  the  name  of 
the  **  Forest-bed  séries."  The  author  snggested  that  the  Forest-bed 
itself  is  represented  inland  by  the  stony  bed  which  lies  immediately 
npon  the  chalk  and  between  it  and  the  Fluvio-marine  and  Marine 
Orags,  hîs  theory  being  that  the  surface  of  the  Chalk,  after  support- 
ing  a  Forest-bed  Fauna,  was  gradually  covered  up  by  successive  Crag 
doposits. 

Discussion. — Sir  Charles  Ljoll  considered  the  Forest-bed  to  be  older 
thaii  the  Stony-bed. 

Mr.  Qnnn  remarked  that  at  Faston  Bayent  the  Chillesford  Clay  is 
!n  the  oliiF,  and  the  Forest-bed  in  the  beach  beneath  it.  He  referred 
to  varions  instances  of  the  occurrence  of  mammalian  remains  on  the 
eoast. 

3.  "On  a  new  Labyrinthodont  Amphibian,  from  the  Magneeian 
limestone  of  Midderidge,  Durham."  By  Albany  Hanoock,  £sq., 
F.L.S.,  and  Bichard  Howse,  Esq.  Communicated  by  Frofessor  Huxley, 
F.B.S.,  F.G.S. 


The  spécimen  desoribed  by  the  author  was  remarkable  for  tha  gresi 
development  of  the  yentral  soutes,  whioh  were  of  large  sise,  oûantely 
striated,  imbrioated,  and  arranged  in  diagonal  Unes,  sloping  from 
behind  forward,  giving  the  surface  of  the  fossil  a  strongly  ribbed 
appearance.  The  anthors  stated  that  it  was  aHied  to  Dasyoepa  and 
to  PhoUderpeton  seuiigerum  (Huzl.);  but  from  the  pecnliar  eha- 
raoters  of  its  soutes,  its  elongated  narrow  muzsle,  and  some  other 
peonliarities  presented  by  the  hrâd,  thoy  regarded  it  as  forming  the  type 
of  a  new  genus,  which  they  propoeed  to  name  Lepidotosauros.  The 
species  thoy  named  L,  Jhîffii,  in  hononr  of  its  disooverer,  Mr.  Joseph 
Doff. 

4.  "  On  Prot&rosauruê  Speneri^  yon  Meyer,  and  a  new  speoles,  Pro- 
ienosaurus  Huxleyi^ÎTom  the  Marl-slato  of  Midderidge,  Durham.'*  By 
Albany  Hancock,  Esq.,  F.L.S.,  and  Binhard  Howse,  Esq.  Comnoii- 
cated  by  Professer  Huxley,  F.B.8.,  F.Q.S. 

In  this  paper  the  anthors  desoribed  a  spécimen  whioh  th^  referred 
to  Proierosaurus  Spcneri,  von  Meyer;  and  one  of  a  smaîler  form« 
which  they  regarded  as  new,  and  described  as  Proterosaurus  HuaHeyi. 
Both  were  from  the  same  part  of  the  Marl-slate  of  Midderidge» 
Durham.  The  two  species  agrée  in  haying  the  limbe  and  tail  long, 
and  the  neok  long,  and  oomposed  of  seven  vertebrsa,  in  the  numbâ 
of  dorsal  yertebne,  in  the  nnmber  and  character  of  the  bones  of  the 
hand,  and  in  some  other  particulars,  sufBcient,  with  thèse,  in  the 
opinion  of  the  anthors,  to  jnsUfy  the  référence  of  both  to  the  genus 
PÎroterosauros.  In  P.  Huxîeyi  the  ribs  are  flattened  instead  of  ronnded 
at  the  proximal  extremity,  and  less  widened  and  grooved  at  the  distal 
cxtremity  than  in  P.  Spencri  ;  the  hind  limb  is  considerably  longer  in 
proportion  to  the  foro  limb  ;  and  the  distal  extremity  of  the  humérus 
is  only  twice  as  wide  as  the  constricted  part,  instead  of  three  times, 
as  in  the  old  species. 

The  foUowing  spécimens  were  exhibited  to  the  meeting  : — 

Spedmens  of  Labyrinthodonts,  ébc,  from  the  Upper  Cariwniferoos 
of  Lanarkshire  ;  exhibited  by  James  Thomson,  Esq.,  F.G.S. 

Spécimens  from  the  Lower  Silurians  of  Boxburghshire  ;  exlûbited 
by  Professer  Elliot. 

Flint  Implements  from  Hampshire  and  thelsle  of  Wîght  ;  exhibited 
by  Thomas  Codrington,  Esq.,  Esq.,  F.G.S. 

Wings  of  Insecte  from  the  Devonian  of  New  Brunswick  ;  exhibited 
by  Principal  Dawson,  F.B.S.,  F.G.S. 

Gold  in  Quartz,  from  the  Thames  District,  New  Zealand  ;  exhibited 
by  Professer  Tennant,  F.G.8. 

Skull  of  a  Labyrinthodont  from  the  Coal-moasnres  of  Sfaropshire  : 
exhibited  by  G.  Maw,  Esq.,  F.G.S. 

Jaw  of  Baphetes  minor,  Dawson,  fVom  the  Coid-measnres  of  Nova 
Sootia  ;  exhibited  by  Principal  Dawson,  F.B.S.,  F.G.S. 


ZOOLOGICAL  SOCIETY. 


JuNS  9th.— George  Bnsk,  Esq.,  V.P.,  in  the  chair.  The  Seoretaiy 
read  some  notices  of  the  principal  additions  to  the  Sodety's  ménagerie 
during  the  month  of  May,  and  oalled  partioular  attention  to  a  deer, 
sent  home  from  Singapore  by  order  of  H.B.H.  the  Duke  of  Jldinbnrgh. 
This  animal  appeared  to  belong  to  a  new  species,  and  was  proporâd 
to  be  oalled  Cerws  Ayredi, 

Professer  Newton,  V.P.,  exhibited  a  séries  of  skins  of  tho  large  falcon 
found  in  Alaska,  and  sent  to  this  conntry  for  examination  by  the 
Smithsonian  Institution,  and  referred  them  to  the  Falco  islandicus  of 
Gmelin. 

Mr.  Gould  exhibited  and  made  remarks  npon  some  skins  of  British 
Water-ouzels. 

Mr.  B.  Swinhoe  read  a  séries  of  zoological  notes  made  duriog  a 
joumey  from  Canton  to  Pékin  and  Kalgan.  Mr.  Swinhœ's  remarks 
contained  deecriptions  of  several  new  species  of  mammals  and  birds, 
amongst  which  were  a  new  hedge-hog,  proposed  to  be  oalled  Erin- 
aceus  dealhatus^  and  a  new  species  of  dwarf  swan,  for  which  the 
name  Cygnus  IkLvidis,  after  M.  le  Père  David,  its  discoverer,  was 
proposed. 

Mr.  B.  Swinhoe  also  read  a  paper  containing  Notes  on  certain  Bep* 
tiles  and  Batrachians  collected  in  varions  parts  of  China. 

Mr.  B.  B.  Sharpe  read  a  paper  on  "  The  Omithology  of  Madagas- 
car, based  upon  a  collection  recently  formed  by  Mr.  A.  Crosaleiy  in  the 
neighbourhood  of  Noce  Vola,  in  the  north-westem  portion  of  the 
iflland.  Two  new  species  were  discriminated,  and  proposed  to  be  oalled 
Cehlepyris  major  and  Çorethnira  insularis.  Two  species — ^namely, 
Bcmieria  Crossleyi,  of  Grandidier,  and  EUisia  Madagascariensis,  of 
Hartlaub— were  likewise  gonerically  separated,  under  the  respective 
names  of  Mystacornis  and  Oxylabee. 

Dr.  John  Hawkes,  F.Z.S.,  communicated  a  note  on  a  case  of  hemta 
ventriculi  in  a  common  canary. 

Mr.  D.  G.  Elliot  exhibited  and  pointed  ont  the  characters  of  two 
new  species  of  pheasunts,  from  the  province  of  Yarkan^,  proposed  to 
be  oalled  Phasianus  Shawii  and  P.  ifisignis  ;  also  a  wcJI-muked  per- 
manent variety  of  P.  torquatus^  from  the  island  of  Fozmoaa,  pcoposed 
to  be  called  P.  Formosanus,    Mr.  Elliot  also  made  remarks  on  the 
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affinitiès  of  the  known  species  of  iroe  Phasianns,  and  pointed  ont 
their  geographioal  distribution. 

A  oommunioation  was  read  from  Mr.  A  Sanders,  F.Z.S.,  oon- 
talning  notea  on  the  miology  of  'a  Geokoid  lizard,  Platydactylus 
japonicus. 

A  communication  was  read  from  Mr.  Gérard  Krefft,  C.M.Z.S.,  of 
Sydney,  containing  a  preliminary  aocount  of  the  skeleton  of  a  rare 
whale,  probably  identiciJ  with  .Dioplodon  SechelleTisis,  recently  ob- 
taiued  in  the  Anstralian  seas,  near  Lord  Howe's  IsLind. 

Mesers.  Sclater  and  Sairin  oommunioated  a  synopaie  of  the  birds  of 
the  family  of  Craoidœ.  The  authora  propoaed  to  dirlde  thia  family 
into  three  sub-familieB — ^the  Craoinœ,  Penelopinœ,  and  Oreophaaidine. 
Of  the  firet  of  thèse,  twelve  apeoies  were  recognised;  and  of  the 
second  thlrty-eight  ;  while  the  third  oontained  only  one  représentative. 
One  species  of  Ouan  was  desoribod  as  new,  and  proposod  to  be  callod 
Ortalida  erythroptera, 

A  communication  waa  read  from  Profossor  Barboza  du  Bocage, 
F.M.Z.S.,  containing  a  description  of  the  yonng  of  Pelecanua  Sluxrpii. 

Dr.  A.  Gfluther  communicated  an  aoconnt  of  the  species  of  tailless 
Batrachians,  recently  added  to  the  collection  of  the  British  Muséum, 
amongst  which  was  a  new  diminutive  frog,  recently  discorered  by 
Dr.  Cunningbam,  in  Puegia,  and  proposed  to  be  called  Nannophryne 
vai'Ugata, 

Dr.  J.  Mûrie  read  a  paper  on  '*  The  Anatomy  and  Osteology  of 
the  Saïga  "  {Saiga  iartarica)^  fonnded  on  examples  of  this  mammal 
that  hwà  lived  in  the  Society' s  gardens.  The  conclusions  arrived  ai 
by  the  anthor  as  to  the  systematic  position  of  the  Saiga  were,  that 
this  animal  cannot  be  weU  inolnded  in  any  of  the  subdivisions  of  the 
Buminants  hitherto  established,  but  constitutes  a  form  intermediate 
betweon  the  sheep  and  the  antolope. 


ANTHEOPOLOGICAL  SOCIETY  OP  LONDON. 

.Tune  14th. — John  Beddoe,  Esq.,  M.D.,  président,  in  the  chair. — 
Logan  D.  H.  Bussell,  Esq.,  M.D.,  of  WUmington,  Delaware,  was 
elocted  a  local  seoretary. 

A  Paper,  by  Dr.  Henry  Hudson,  was  read  "  On  the  Irish  Celt,"  in 
which  the  author  depictod  the  mental  and  moral  charaoteristios  of 
that  type,  and  drew  conclusions  as  to  the  kind  of  govemment  most 
suitable  to  such  a  people. 

Mr.  G.  H.  Kinahan  contributed  a  paper  '*  On  the  Baee  Eléments  of 
the  Irish  People."  That  paper  entered  largely  into  the  pedigree  of 
the  chief  families  of  Connaugbt  and  Manster,  and  treated  of  the  effects 
of  the  Cromwellian  and  other  confiscations. 

The  Président  (Dr.  Beddoe)  then  read  a  paper  **  On  the  Kelts  of 
Ireland.*'  The  principal  points  proved  or  indicated  in  it  were  the 
foUowing  : — ^That  the  Kelts  known  to  the  Greek  and  Latin  autbors, 
thongh  they  were  a  light-haired  race  as  oompared  with  the  Italiaus, 
were  darker  than  the  Teutonio  tribes  ;  and  that  their  physioal  type 
differed  in  other  respects.  That  the  Irish  are,  generally  speaking,  a 
dark'haired  but  Ught-eyed  race,  and  that  whorever  there  is  muoh  light 
hair  it  may  be  aeoounted  for  by  a  Danish  or  English  cross.  That  the 
dark  hair  of  the  Iriah  may  be,  partly  at  leaet,  attributed  to  the  Gaelic 
Celta.  That  there  is  lésa  reaemblance  between  the  Iriah,  taken  as  a 
whole,  and  the  Basqnea,  who  are  generally  oonsidered  to  be  the  purest 
Iberians  estant,  than  between  the  South  Welsh  and  the  Basques. 
That  any  Basque  or  Iberian  élément  in  Ireland  is  probably  small,  and 
can  hâve  only  partially  contributed  to  the  prevalence  of  dark  hair 
among  the  Western  Irish.  That  Ugrian  or  Ligurian  éléments  may 
aiso  be  présent  there. 

The  paper  was  illnstrated  by  minute  détails  respeoting  the  physical 
types  in  varions  parts  of  modem  Ireland,  inoluding  eztensive  observa- 
tions on  the  oolour  of  the  eyes  and  hair  ;  and  the  anthor  exhibited  a 
nnmber  of  photographie  and  other  portraits  of  Basques  and  of  Bretons, 
Wels  hmen,  Walloons,  and  other  supposed  desoendants  of  the  Keltio 
race. 

In  the  disonssion  which  ensued  the  foUowing  gentlemen  took  part  :— 
Rev.  Dnnbar  I.  Heath  ;  Professer  Henry,  of  the  Smithsonian  Insti- 
tute,  Washington;  Mr.  Walter  Dendy,  Dr.  C.  P.  0.  Blake,  Mr. 
J.  R.  O'Cavanagb,  Dr.  Chamock,  Mr.  Edward  J.  Wade,  Dr.  Seemann, 
and  the  Ghairman. 

The  Chairman  then  adjoumed  the  meeting  till  next  session,  Nov.  1^ 


METEOROLOOICAL  SOCIETY, 

JuNB  15.— Ordinary  meeting.  Charles  V.  Walker,  F.B.S.,  président, 
in  the  chair.  William  C.  ElBs,  and  Francia  Nanee,  M.A.,  were  eleoted 
Fellows  ;  and  Fftdre  Profeesor  F.  Densa  waa  eleoted  an  Honorary 
FeUow  of  the  Sodaty. 

The  foUowiag  papers  w«re  lead  t— 

On  «'The  Pteth  of  the  large  Firobaa  of  NoTMbov  6tb,  1869/'  by 
PïofeMor  A.  S.  Hersohel 


On  "  Air  Température  in  Natal,  Sonth  Afrioa,"  by  B.  J.  Mann, 
M.D.,  F.B.A.S.,  &o. 

On  *'  The  Atmospherio  Pressure  in  Belation  to  Wind  and  Bain,"  by 
B.  Strachan,  F.M.S. 

On  "  Tho  November  Motoors  of  1869,  as  seen  from  the  Mauritius," 
by  Charles  Meldrum,  M.A.,  F.B.A.S. 

The  anniversary  meeting  was  .then  held,  and  the  report  of  the 
Council  on  the  présent  state  of  Meteorological  Science,  both  at  homo 
and  abroad  ;  also  their  report  on  the  présent  state  of  the  Society — 
which  now  numbers  843  Ordinary,  Life,  and  Honorary  Fellows — and 
the  treasurer'e  report  were  then  read  and  adopted. 

The  following  list  of  names,  which  was  drawn  up  and  proposed  by 
the  retiring  Council,  was  then  ballotted  for,  and  announcod  as  the 
Officers  and  Council  for  the  ensuing  year  : — Président — C.  V.  Walker, 
F.B.S.,  F.B.A.S.  Vioa-presidents,  N.  Beardmore,  CE.,  F.B.A.S; 
F.B.G.S.,  F.G.S.  ;  C.  O.  F.  Cator,  M.A.  ;  Bobert  J.  Mann,  M.D., 
F.R.A.S.,  F.B.G.a.  ;  and  John  U.  Tripe,  M.D.  Treasurer— Henry 
Perigal,  F.B.A.S.,  F.B.M.S.  Trustées— Antonio  Brady,  F.G.S., 
F.B.M.S.  ;  and  6.  W.  Silver.  Secretaries — Charles  Brooke,  M.A., 
F.B.S.,  F.B.C.S.,  &c.  ;  and  James  Glaisher,  F.B.S.,  F.B.A.S.,  &o. 
Foreign  Seoretary — Lieut.-Col.  A.  Strange,  F.R.S.,  F.B.A.S.,  &o. 
Council— A.  Brewin,  F.R.A.S.  ;  G.  Dines;  F.  W.  Doggett;  H.  S.  Eaton, 
M.A.  ;  F.  Gaster  ;  G.  M.  Gibaon  ;  Bev.  J.  B.  Beade,  M. A.,  F.B.S.,  &o.  ; 
W.  Wilson  Saunders,  F.B.S.,  F.L.S.,  Ac;  Thomas  Sopwith,  M.A., 
F.B.S.,  &c.  ;  Geo.  J.  Symons  ;  S.  C.  Whitbread,  F.B.S.,  F.B.AS.  ;  and 
£.  O.  W.  Whitohouae,  F.S.A.,  &o. 


BECENT  LECTUBES  AT  THE  ROYAL  INSTITUTION. 

On  Saturday.  June  llth,  Professer  Bobert  Grant,  of  Glasgow,  dolivered 
his  olosing  lecture,  on  "  The  Astronomy  of  Cornets."  The  audience  hod 
become  gradnally  familiarized  with  the  history  and  appearance  of  thèse 
remarkable  bodies.  In  his  previoua  disoonrses  the  laotnrer  had 
pointed  ont  how  Aristotle  had  described  them  to  be  generated  in  the 
npper  régions  of  the  atmosphère  j  how  aerolites,  meteors,  and  coàieta 
were  looked  upon  much  as  one  and  the  same  kind  of  masses  ;  and 
how  modem  times  had  shed  more  and  more  light  on  the  matter.  Tyoho 
Brahé,  the  Danish  astronomer,  flrst  opened  the  way  for  f nrther  in- 
vestigation by  showing  that  the  oomet  of  1577  revoWed  beyond  the 
moon's  orbit;  thus  establishing  the  faot  that  cornets  hâve  to  be 
oonsidered  as  oelestial  bodies. 

The  imperfections  of  the  implements  employod  by  Newton  did  not 
enable  that  great  p'iilosopher  to  preoisely  aacertain  the  shape  of  the 
comets'  orbits,  which  he  believed  to  revolve  in  ellipses,  while  he  conld 
only  demonstrate  them  to  move  in  paraboles,  having  the  sun  in  the 
focus.  By  means  of  diagrams,  the  lectnrer  explained  how  any  one  of 
the  three  curves  known  as  the  oonio  sections  may  be  described  by  a 
oomet  nnder  the  inflnonoe  of  the  sun's  attraction. 

Halley's  enormons  labours  with  regard  to  the  disoovery  of  the 
periodicity  of  the  comet  which  bears  his  name,  and  the  gênerai  theory 
established  by  him  were  dwelt  upon,  as  were  also  the  aocounts  given 
by  the  Chinesa  in  their  annala.  The  latter  hâve  proved  valoable  addi- 
tions to  onr  own  store  of  knowledge  on  the  subject. 

The  i>erihelion  passage  oE  some  oomets,  the  intense  heat  to  which 
the  one  of  1843,  for  instance,  was  exposed,  and  the  distarbanoe  often 
oansed  ai  sach  période,  were  shown  to  hâve  prodnoed  phenomena  of 
the  most  peonliar  and  striking  nature.  Biela's  comet,  its  séparation 
and  its  reappearance  in  that  State  in  1852,  are  facts  still  in  the  mémo- 
ries  of  many  living,  as  are  also  the  magnificent  tights  displayod  by 
Donati's  in  1858,  and  the  singnlar  structure  of  the  great  comet  of 
1861.  The  lectnrer  exhibited  some  diagrams,  which  appeared  to  give 
a  good  idea  of  the  formation  of  taUs,  from  the  hoods  which  at  times 
isane  from  the  heada  of  oometa. 

Meteors  were  described  as  belonging  to  one  of  thèse  three  classes  : — 
i.  Aerolites;  8.  Fire  Balls;  and  8.  Shooting  Stars.  Biany  instances 
from  antiqnity  and  from  modem  times  were  oited,  showing  tho 
repeated  falls  of  stones,  sometimes  by  thousands,  on  varions  spots  of 
the  globe.  Metallio  masses  in  places  where  their  appearance  is  totally 
nnjnstified  by  the  neighbonring  formation  must  also  be  looked  upon  as 
having  descended  from  abova.  The  number  of  shooting  stars,  as 
visible  ail  over  the  eaith,  is  something  astounding.  They  are  proved 
to  be  oosnûoal  bodies,  on  aocount  of  their  having  a  greater  velocity 
than  the  earth.  The  periodicity  of  meteor  showera,  oertainly  one  of 
the  most  remarkable  disooveries  in  modem  astronomy,  was  established 
by  the  researches  of  Professor  Adams.  Professer  Newton,  of  Yale 
Collège,  United  States,  was  also  oreditably  mentioned  by  the  leotnier. 
The  agreement  existing  between  the  orbit  of  the  meteorio  stream  and 
the  orbit  of  the  ftrst  comet  of  1866,  was  elearly  shown  by  the  figures 
oonneoted  with  thèse  researches.  Professor  Grant  hoped  that  the 
future  wonld  disclose  more  relating  to  the  physioal  conditions  of 
oometa,  of  whioh,  at  the  présent  day,  little  oonld  be  said. 

The  oonrse  of  thèse  lectures  by  the  Glasgow  professor  was  one  of 
the  beat  delivered  at  the  Boyal  Institution  dnrîng  this  session.   Thera 
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wafi,  indeed,  less  expérimental  display  than  other  snbjeoU  allow,  bat 
the  dieooanea  weie  Highly  intexestmir  taxa  inttmctÎTe,  and  deUveradin 
a  manner  becoming  a  trae  and  génial  philosopher. 


RICHMOND  AND  NORTH  EIDING  NATUIULIST8'  FIELD 


CLUB. 


^  TiJv 


'laii  monthly  meeting  was  held  in  the  mnaenm  on  Tneaday  last. 
The  président  (Mr.  Wooà^  F.6.S.)  ooonpied  the  chair,  and  exhibited 
a  large  and  instmotive  séries  of  deep-sea  dredgings  f rom  many  parts 
of  the  world,  sent  to  him  by  Mr.  Wake,  of  Snnderland,  inolading  spé- 
cimens of  a  Terebratola,  a  orab,  and  many  oorals,  from  the  dredging 
of  the  Poronpine  in  mid-Atlantic.  Mach  intereet  was  cansed  by  the 
statement  that  some  of  thèse  organisms  had  been  dredged  from  a  depth 
of  nearly  three  miles.  The  président  TÎgoronsly  desoribed  a  leotnre  he 
had  listened  to,  with  gteat  instmction,  in  Dublin,  by  Professor  Wyyille 
Thomson,  proring  how  thoronghly  onr  most  eminent  geologists  haTC 
been  mistaken  as  to  the  existence  of  life  in  the  profound  depths  of  the 
océan. — A  well-stnfFed  spécimen  of  the  now  almost  extinot  old  blaok  rat 
{Mua  Raitua),  from  Stookton-on-Tees,  kindly  forwarded  for  exhibition 
by  Mr.  £.  B.  M.  Middleton,  jnn.,  of  West  Hartiepool.— Mr.  E.  Pilking- 
ton  liberally  sent  for  exhibition  a  beantifnlly  illnminated  Boman  missal, 
date  aboat  1480.  Fine  spécimens  of  Indian  corn  and  cotton  plants 
were  sent  for  exhibition  by  Mrs.  Skelton. — Mr.  J.  W.  Bradley,  of  the 
Orammar  Sohool,  exhibited  dresses  and  implements  nsed  .by  the  Fiji 
Islanders,  and  gaTC  a  long  and  interesting  sketch  of  their  carions 
onstoms  and  dresses.  The  whole  of  the  séries  was  placed  at  the  dis- 
posai of  the  président  and  the  dab. — Mr.  Ingoldby  presented  a 
Japanese  snn-^ade,  and  bows  and  arrows,  of  exqaisite  workmanship. 
— ^The  following  paper  on  "  Discoveries  of  Lepidoptera  "  was  read  by 
Mr.  G.  A.  Harris  ; — **  It  will,  I  hope,  please  ail  who  take  an  interest 
in  the  exaltation  of  onr  clab  to  hear  that  this  year  we  hâve  discoyered 
the  Lanra  Papa  and  Imago  of  a  species  hitherto  nnknown  in  England. 
The  moth  is  a  Geometer,  and  from  its  charaoteristics  it  oan  be  assigned 
to  the  genns  Amphydasis.  One  of  the  larra  whioh  I  exhibited  last 
year  proved  to  be  the  larra  of  Ennomos  Tiliaria,  hitherto  nnreported 
as  English.  We  also  took  other  laira,  whioh  were  nnreported, 
in  the  north  of  England,  and  we  hope  to  bring  Bichmond  forward  on 
the  lists  of  new  Lepidopterous  localities."  The  président  alladed  to 
the  proposed  excnrsion  to  Flamborongh  Head.  After  élection  of 
members,  the  meeting  dosed  with  yotee  of  thanks  to  Bfr.  Bradley  for 
his  graphie  description,  and  to  the  donors  and  the  président. 


BBIGHTON  AND  SUSSEX  NATUBAL  HISTOBT  SOCIETY. 

Jxms  9th.— Mr.  Sewell,  yice*president,  in  the  chair. 

The  receipt  of  SciMXtTtFio  Opinion  from  the  editor  was  annonnoed. 

Mr.  Wonfor,  bon.  sec.,  reported  on  the  Tery  snooessfol  yisit  paid  by 
the  Society  on  the  pterions  Satnzday  to  Finden,  when  they  were  yery 
hoepitably  entertained  by  Mr.  H.  "V^ett.  It  was  resolved  that,  in 
place  of  afield  exonraion  on  the  9th  of  Joly,  a  **  marine  one"  be 
organised. 

A  paper  on  "  Diptera  and  their  Wings,"  by  Mr.  Peake,  in  the  nn- 
avoidable  absence  of  that  gentleman,  was  read  by  the  hon.  sec. 
While  wings  are  common  to  the  whole  order  of  insecte,  the  Diptera 
oonsist  entirely  of  two-winged  Aies  ;  but,  instead  of  a  second  or  hinder 
pair,  they  hare  litUe  thread-like  bodies  terminated  by  knobs,  which 
axe  called  HaUereê,  originally  consideied  balancers,  snpposed  now  by 
some  to  be  olfoLetory  organe,  and  by  others  organs  of  hearing,  From 
many  points  of  reeemblanoe,  he  thonght  they  were  anidogons  to  the 
hind  wings  of  insecte,  and  that  at  présent  their  spécial  nse  had  not 
been  ascertained.  Besides  the  Haltères,  they  had  also  winglets,  ahdœ^ 
whioh  were  thonght  to  be  only  appendages  to  the  fore-wings.  Among 
the  Diptera  three  classes  of  fliers  were  foond,  differing  in  the  f orm  of 
their  bodiee  and  shape  of  their  wings  ;  first,  the  slender  Aies,  snoh  as 
gnats,  haying  long  bodies,  narrow  wings,  and  long  legs,  bnt  withoat 
winglets;  seoondly,  thoee  whose  bodies,  thoagh  slender,  are  more 
weighty,  as  the  Asilidsp,  haying  larger  wings,  shorter  legs,  and  yery 
minate  winglets  ;  lastly,  those  like  the  honse-fly,  with  short,  blaok, 
and  ofken  yery  heayy  bodies,  fomished  with  proportionate  wings, 
shorter  legs,  and  oonspionons  winglets.  From  theee  oironmstances  it 
might  be  inf erred  that  the  long  legs  of  the  light-bodied  Aies  acted  as 
rndders,  while  the  winglets  of  the  larger  and  heayier-bodied  flies 
assisted  the  wings  in  flying.  The  wings  might  be  desoribed  as  trans- 
parent membranons  organs,  oonsisting  of  two  laminsB,  nnited  by  yeins 
or  nenree  ;  and  npon  their  arrangement,  and  the  form  of  the  antennœ, 
the  distingnishing  oharaotem  of  the  Diptera  are  f  oanded. 

The  seyeral  parts  of  the  wings  and  nerynres,  and  their  différences, 
as  seen  in  the  great  groupe  Nemocera  and  BraehyeerOf  were  next 
pointed  ont  ;  and  the  paper  iUnstrated  by  yery  beautifnl  drawings, 
made  by  Mr.  Peake  with  the  caméra  Inoida,  and  by  miorosoopioal  pré- 
parations of  wings,  &o. 


EDINBUBGH  BOTANICAL  SOCIETT. 

Thx  Society  met  on  Thnrsday,  12th  May,  in  the  Class-room,  at  the 
Boyal  Botanio  Qaiden — Sir  Walter  Elliot,  Président,  in  the  chair. 

Professor  Balfonr  notioed  the  death  of  Sir  J.  Y.  Simpson,  Bart.,  who 
joined  the  Society  in  April,  1852,  and  who  eyer  sinoe  had  continned  to 
take  an  interest  in  their  proœedings,  and  he  suggested  that  the 
Society  shoold  record  their  sensé  of  the  loss  they  had  snstained,  and 
that  a  letter  of  condolenoe  be  sent  to  Lady  Simpson  and  family,  whioh 
was  unanimonsly  agreed  to. 

Donations  to  the  Muséum,  Heibarium,  and  library  were  an- 
nonnoed. 

The  following  communications  were  read  : — 

1.  '*  Botanical  Notes  of  a  Joumey  through  Spain  and  Portugal,"  by 
T.  C.  Archer,  Esq.  2.  "  Botanical  Notes  on  the  Gardon  of  Montserrat, 
Portugal,"  by  T.  C.  Aroher,  Esq.  3.  "  Botanical  Notes  taken  on  the 
Bock  of  Gibraltar,"  by  T.  C.  Archer,  Esq.  4.  <*  Beport  on  the  Open- 
air  Végétation  at  the  Boyal  Botanio  Garden,"  by  B.  M*Nab. 

At  the  last  meeting  of  the  Botanical  Society  (14th  April)  I  gaye  a 
long  list  of  the  open  air  plants  then  in  bloom.  The  AprÙ  meeting 
generally  exhausts  ail  the  plants  usually  quoted,  but  the  extrême  back- 
wardness  of  the  season  has  left  a  few  of  them  still  nnnotioed.  Thes^o 
I  now  supplément.  The  température  during  the  past  month  has  nevor 
been  yery  low  ;  but  yegetatlon  is  still  yery  much  behind,  cansed  in  a 
great  measure  by  the  dry  state  of  the  weather  which  we  haye  recently 
experienced.  The  six  lowest  moming  températures  during  the  past 
month  were  on  the  18th,  20th,  and  27th  April  ;  and  2nd,  4th,  and  7th 
May,  when  the  thermometer  indicated  respectiyely  31,  35,  35,  34,  30, 
and  33  degrees;  while  the  six  highest  early  moming  temperaturefi 
were  on  the  16th,  21st,  24th,  and  25th  April  ;  and  on  the  6th  and 
lOth  of  May,  when  the  markings  were  respectiyely  43,  45,  44,  47,  45, 
and  47  degrees. 

The  following  table  exhausts  the  usual  list  of  spring  flowering  plante, 
with  the  dates  of  their  flowering  last  year  : — 

Date  of  Date  of 

Flowering,  Flowering, 

1870.  1869. 

Fritillaria  imperialis  April  15  Maioh24 

Nardssus  bioolor   „    16  „    29 

Anémone  nemorosa    „    17  April     3 

Saxif raga  yirginica „     19  „      2 

Menziesia  empetriformis   „    20  „      1 

Omithogalum  excapnm „     20  March  30 

Ptimnla  ciliata  purpurata „    20  April     3 

Epimedium  rubmm „    21  „      2 

Omithogalum  montanum „    28  „      2 

Y.  MisceUaneous  Communications. 

1.  Shetland  Algao.— Mr.  Peaeh  gaye  a  list  of  forty-one  species  of 
Algœ,  collected  by  Miss  Jei&eys  in  1864,  at  the  Onter  Skerries  of 
Whalsey,  ten  of  which  are  additions  to  Edmonston's  iist. 

2.  SaûijTaga  cemva, — ^Mr.  Christie  exhibited  growing  flowering 
plants  of  what  appeared  to  be  Saxifraga  granvlaia,  which,  he  stated, 
had  been  obtained  from  the  bulblets  of  plants  of  8.  eemua,  ooUected 
on  Ben  Lawers. 

Profeesor  Balfonr  remarked,  that  although  it  was  belieyed  by  some 
that  8,  cemtta  was  only  an  Alpine  form  of  8.  granulaia,  yet  he 
doubted  Mr.  Christie's  condnsion,  as  plants  of  8.  cemua  from  Ben 
Lawers  had  been  oultiyated  in  the  Botanio  Garden  for  many  years, 
and  neyer  ohanged  their  normal  form.  Mr.  Sadler  thonght  that,  as 
/S.  granulata  also  occurred  on  Ben  Lawers  near  the  place  where  Saxi- 
fraga  eemua  grew,  it  was  possible  that  the  two  species  had  been  col- 
lected by  Mr.  Christie,  and  got  mixed  before  planting  them  in  pots. 
Mr.  White  stated,  that  as  far  as  his  knowledge  of  species  went,  he 
firmly  belieyed  that  it  would  be  yet  fuUy  proyed  that  8,  cemua  was 
only  a  form  of  8.  gramdcUa, 

3.  8alvinia  natoms. — Profeesor  Balfonr  exhibited  growing  plants  of 
8alv%nia  natanSf  whioh  had  recently  been  sent  to  the  Botanio  Garden 
from  Hamburg,  and  deeoribed  its  différent  stages  of  deyelopment  and 
mode  of  reproduction. 

4.  Tupa  rhynehopetaîa. — ^Mr.  Sadler  exhibited  dried  spécimens  of 
Tupa  rhynchopetalOf  a  Lobeliaceous  plant  from  Abysainia,  and  oalled 
attention  to  the  peculiar  stracture  of  its  stem,  in  haying  a  sone  of 
woody  cylinders  arranged  in  a  network  throogh  the  cellular  bark. 

5.  Mr.  A.  Craig  Christie  exhibited  and  presented  to  the  Muséum  a 
séries  of  modds,  prepared  by  himself ,  illustrating  the  embyroe  and 
fruit  of  Craoif eno,  fruit  of  Umbellif erœ,  flower  of  fuchsia,  and  an  idéal 
plant. 

6.  Miss  Gibson-Craig  presented  a  spécimen  of  Sphasria  Boherisiit 
the  catepillar  fnngns,  from  New  Zealand. 

7.  Mr.  B.  T.  Maokintosh  exhibited  a  portion  of  the  tmnk  of  an 
ash  from  MoiFat,  with  a  remarkable  deyelopment  of  "  knots." 

8.  Mr.  Eyans,  Bank  House,  Penionik,  presented  fertile  spedmens 
of  Equisetum  iftmbn>mim,  coUeoted  on  a  bûik  near  his  house,  in  April 
last. 
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9.  Mr.  M'Nab  plaoed  on  the  table  a  large  oolleoiion  of  Alpine 
plants  in  flower. 

10.  Ftof essor  Balfonr  exhibited,  onder  miorosoopes,  some  reoently 
diaooTered  speoies  of  diatom8^KX>ntribated  by  M.  Ealenstein,  of 
Dresden. 


NOVA  SCOTIAN  INSTITUTE  OF  NATUEAL  SCIENCE. 

Obdinabt  Meeting,  May  9th,  J.  B.  Gilpin,  M.D.,  yioe-preddent, 
in  the  ohair. — Mr.  Frederick  Alàson  read  a  paper  entitled  **  Meteoro- 
logicàl  Obserrations  at  Halifax,  N.S.,  for  the  year  1869,'*  wbioh  gaye 
the  folio  wing  resnlts  for  eaoh  month  :— ^annary  had  a  mean  tempera - 
tare  of  23°  29',  the  maximum  being  54**  3'  and  the  minimum  6"*  8'. 
Mean  barometrio  reading,  30*994.  Bain,  inches,  3'04.  Prevailing 
wind,  N.W.,  with  a  mean  foroe  of  2-1.  Febmary  had  a  very  equable 
température:  mean,  26^*  13';  minimum,  6**  S';  maximum,  44°  2'. 
Mean  of  barometer,  29*828;  maximum,  30*394.  Bain,  inches,  3*2. 
Preyailing  wind,  N.W.  During  Maroh  the  maximum  température 
was  rather  high,  and  the  minimum  yery  low,  giving  a  Tery  wide  range. 
The  llth  was  the  warmest  day — mean,  41**  17';  and  the  9th  the 
ooldest — mean,  8°.  The  barometer's  range,  1  *360,  was  muoh  as  usual. 
Hygrometrical  observations  gaye  no  unusnaî  résulte.  Greatest  elastio 
foroe  was  on  the  lOth,  and  the  least  on  the  6th.  North-west  winds 
again  preyailed.  Peaoh-trees  blossomed  on  the  24th,  and  w|ld  geese 
Aiiser  Camjdensis)  passed  over  Halifax  on  the  26th.  In  April  both 
the  maximum  and  minimum  thermometrio  readings  were  high — the 
former  being  68°  7',  and  the  latter  38°  72'.  Barometer — maximum, 
30113  ;  minimum,  29*317.  Bain,  2*21  in.  Preyailing  wind,  S.E.  A 
very  exkensiye  range  of  température  charaoterized  May,  being  almost 
identioal  with  that  of  May,  1868  ;  the  former  being  55°  6',  and  the 
latter  55°  5'.  The  maximum  température  was  77°  7',  and  the  minimum 
22°  1'.  Mean  barometrio  reading,  29*601.  Preyailing  wind,  S.E. 
DaffodUs  and  yiolets  blossomed  on  the  lOth.  The  humming-bird 
{Trochilus  coluhris)  was  first  seen  on  the  14th,  and  rhubarb  was  fit  to 
eut  on  the  18th.  June  was  remarkable  for  a  yery  high  barometer— 
the  maximum  being  30  070  ;  the  minimum,  29*401  ;  and  the  mean, 
29*834.  The  maximum  température  ocourred  on  the  27th,  being 
80°  7'  ;  and  the  minimum  on  the  lOth,  38°  6'.  South-east  winds 
still  preyailed,  tbough  but  slightly  oyer  south-west,  the  usual 
Bummer  wind.  The  naroissus  blossomed  on  the  4th,  the  orab  and 
apple  on  the  llth,  and  the  horse-ohesnut  on  the  12th.  On  the  16th 
wild  strawberries  were  fonnd  in  the  country  in  abundanoe,  and 
on  the  last  day  of  the  month  garden  strawberries  were  picked.  July 
was  noted  for  its  extremely  bright  and  clear  atmosphère.  The  range 
of  température  was  small,  the  maximum  being  low,  and  the  minimum 
rather  higher  than  usual — the  former  being  80^  8',  and  the  latter, 
46°  9'.  Maximum  of  barometer,  30*163  ;  minimum,  29*246.  Pre- 
yailing wind,  S.W.  Bain,  2*92  in.  New  potatoes  were  for  sale  in 
Halifax  market  on  the  7th,  and  peas  on  the  15th.  Cherries  were  ripe 
on  the  22Dd,  and  raspberries  on  the  28th.  August  was  a  yery  fine 
month,  though  oool — the  mean  température  being  remarkably  low, 
59°  62',  and  the  maximum  only  reaohing  79°  9'.  The  barometer 
generally  stood  high,  30*231  being  the  maximum.  Bain,  2*58  in. 
Preyailing  wind,  N.W.  Bed  ourrants  and  cucnmbers  ripened  on  the 
3rd  ;  the  first  dahlia  blossomed  on  the  5th,  and  the  holly-hock  on  the 
9th.  September  had  little  olond  and  was  yery  dry,  rain  faUing  on 
eight  days  ouly,  1*57  in.  being  registered.  The  range  of  température 
was  not  greskt — ^the  maximum  being  78°  9',  and  the  minimum  35°  1'. 
Hoar  froet  was  deposited  on  the  moming  of  the  22nd,  being  the 
first  sinoe  May  llth,  a  period  of  134  days.  Barometrio  maximum, 
30*304;  minimum,  29*508.  Prevailing  wind,  S.W.  Peaohes  were 
ripe  on  the  17th.  In  Ootober  the  amount  of  précipitation  was 
nearly  fi^ty  per  oent.  above  the  average,  and  the  total  amount  of 
rain  and  melted  snow  was  7*30  in.  In  température  a  very  high 
maximuBB  was  marked  on  the  4th,  74°  4';  whilo  the  minimum, 
whioli  was  22°  9',  ocourred  on  the  28th.  The  range  was  51°  5'. 
Barometrio  maximum,  30*198  ;  minimum,  29*241.  At  5.50  a.m.,  of 
the  22nd,  a  slight  shook  of  earthquake  was  felt  in  Halifax,  whioh 
was  more  seyere  towards  the  north  and  west  of  the  province.  Flooks 
of  migratory  thmshes  {Turdus  migratoriua)  were  croing  south  on  the 
lOth.  Although  a  oool  month,  the  mean  being  1°  61'  below  the 
average  ;  the  extraotdinary  steadiness  of  the  température  and  absence 
of  severe  frost  in  November  oonoealed  this  faot.  The  warmest  day 
was  the  21  st,  maximum,  55°  5';  and  the  ooldest  the  16th,  minimum, 
18°  8'.  The  maximum  barometrio  pressure  was  30*366,  and  the  mini- 
mum, 29-068.  The  rainfall  was  5*19  in.,  and  the  prevailing  wind 
N.W.  In  Deoember  the  fall  of  snow  was  remarkably  small  ;  but  the 
heavy  rainfall  raised  ihe  total  précipitation  to  5*77  in.  The  tempera- 
tare  gave  résulte  abnormal  in  the  extrême.  The  maximum,  53°  8', 
had  never  been  tonohed  for  several  years  ;  while  the  minimum,  12°  2', 
was  unpreoedently  high.  The  Ist,  whioh  was  the  warmest  day,  had 
the  mean  beat  of  May  ;  and  the  mean  of  no  less  than  eight  days  was 
above  40°.  Another  peeuliarity  of  this  month  was  the  fréquent  high 
''©ftding  of  the  barometer,  marking  over  thirty  and  a  half  inches  on 


two  oooasions  ;  and  fourteen  days  giving  means  over  30*000.  The 
oommon  N.W.  wind  soaroely  obained  prevalenoe  over  S.W.  and  W.  r 
Dr.  Bernard  Gilpin  read  a  paper  **0n  the  Canadian  Poroupine" 
(Erethison  dorsatus),  in  whioh  it  was  stated  that  this  yery  shy  and 
retiring  animal  still  exists  in  abundanoe  in  the  province.  His  boues 
and  teeth  had  been  found  in  the  Kjoekkenmoedding  of  the  ooast, 
proving  that  he  varied  tho  diet  of  the  anoient  people  who  made  them. 
A  very  large  spécimen  measured  25  in.  in  length,  with  quille  of  3  in. 
The  Indians  consider  them  as  good  food,  and  hâve  a  very  spee*^  —ay 
of  cooking  them  ;  merely  scorchingoff  quills  and  hair,  scalding  in  pot 
of  boiling  water,  then  scraped,  ont  up,  and  fried.  The  porcapine  soon 
becomes  tame  in  confinement,  readily  eating  ail  kinds  of  vegetables 
and  fruit,  and  will  make  itself  at  home  even  in  the  lap  of  a  child. 
It  dons  in  the  forest,  under  some  old  root,  and  the  i>ath  it  makes 
to  the  trees  it  barks  for  food  may  readily  be  discemed  on  the  snow. 
It  prefers  the  bark  of  the  hemlook  {Ahies  Canadensis)  to  any  other 
food,  and  loves  the  most  lonely  and  wild  portions  of  the  forest, 
avoiding  the  setUements,  save  in  warm  Ootober  nights,  when  it 
sometimes  steals  oat  into  the  clearing  for  the  apples  which  lie  around 
the  trees  of  the  orchard.  The  gênerai  oolour  of  the  poroupine  is  blaok, 
though  a  few  long  hairs  tipped  with  white  give  it  a  greyish  appear- 
ance.  It  is  covered  with  spires  from  the  forehead  over  the  back, 
npper  surface  of  the  arms,  legs,  and  tail  ;  under  surface  of  the  arms 
and  legs  and  belly  bas  no  spires,  but  is  covered  with  dueky  hair. 


FOREIGN  ACADEMIES. 


FBENCH  ACADEMr. 

Pabis,  June  13th. — A  correspondent  in  the  Seotion  of  Medioine  and 
Surgery  wai  elected  at  this  meeting,  to  replaoe  M.  Panizsa,  lately  de- 
ceased.  Amongst  the  candidates  for  this  appointment  were,  in  the 
first  Une,  M.  Kokitanski,  of  Vienna  ;  in  the  second  Une,  M.  Lebert,  of 
Breslau  ;  in  the  third  Une,  and  in  alphabetioal  order,  Mr.  Bordman, 
of  London,  and  M.  Donders,  of  Utrecht  ;  in  the  f ourth  Une,  I>r.  Ben- 
net,  of  Edinburgh,  and  Mr.  Paget,  of  London.  M.  Kokitanski  was 
elected,  having  obtained  thirty-seven  votes  ont  of  forty  ;  "A,  Lebert 
obtained  two  votes,  and  M.  Donders  one. 

Amongst  the  oorrespondenoe  of  the  day  was  a  paper  by  M.  H.  Caron, 
*'  On  certain  New  Properties  of  Iron." 

M.  M.  Martins  and  Chanoel,  in  reply  to  some  remarks  of  General 
Morin  (relative  to  their  former  statements  as  to  the  rupture  of  hollow 
projectiles  by  the  congélation  of  the  water  oontained  within  them), 
said  that  the  contraction  of  the  steel  by  cold  is  slight  in  oomparison 
with  the  dilatation  of  tho  water  by  congélation.  A  bomb,  cast  at  a 
température  of  12°,  contracte  only  ^th  by  the  pressure  which  deter- 
mined  the  rupture  of  the  sheU  by  the  dilatation  of  the  water.  Al- 
though the  two  causes  are  contrary  one  to  the  other,  the  efTect  of 
ooe  is  so  sUght  that  it  may  be  oonsidered  as  unimportant  in  the  cal- 
cnlation  of  the  résultant  effect. 

A  letter  from  Mr.  Lockyer  oontained  some  observations  on  solar 
protubérances  made  by  him  on  the  16th  of  May,  a  day  on  whioh  thèse 
protubérances  were  very  remarkable.  Mr.  Lookyer  also  remarks  that 
thèse  observations  hâve  led  to  a  renewed  oonfirmation  of  the  views 
reoently  brought  forward  by  him  on  the  constitution  of  the  envelope 
of  the  Bun,  and  particularly  with  référence  to  the  faot  that  the 
stratum  in  which  thèse  phenomena  occur  is  of  a  very  slight  thickness. 

M.  ToseUi  brought  forward  a  note,  indicating  a  means  for  produoing 
in  a  mass  of  water  a  lowering  of  the  température  to  13°.  This  pro- 
cess  consists  simply  in  plunging  into  the  Uquid  a  ourved  and  spiral 
tube,  and  rotating  it  on  its  axis. 

A  paper  relative  to  a  grotto,  oaUed  the  Orotte  des  Mcn-iSj  near 
Alais,  was  plaœd  before  the  meeting.  It  oontained  statements  with 
référence  to  the  faot  that  this  grotto,  which  was  originaUy  a  mine, 
afterwards  beoame  a  place  of  sépulture  for  the  inhabitants  of  the 
snrrounding  district.  Their  remains  are  still  to  be  found  there — a 
faot  which  dénotes  eyen  more  olearly  the  âge  of  that  population. 

M.  Henri  Sainte-Claire  DeviUe  presented  a  paper  by  the  pupils  of 
his  laboratory,  on  **  The  Détermination  of  the  Mechanioal  Equivalent 
of  Heat  by  means  of  the  experiment  of  Fouoaolt's  Bevolving  Disk." 

M.  Wartz  presented  a  note  by  a  medioal  student,  M.  Dnbonx,  on 
*'  The  Use  of  Atropine,  in  order  to  Distinguish  Beal  from  Apparent 
Death." 

M.  Cahours  presented  a  note  by  M.  Houzeau,  on  "  A  Prooessadapted 
to  Prodace  Ozonization  of  the  Air  in  a  very  simple  and  rapid 
manner." 

M.  Jamin  brought  forward  the  results  obtained  by  him  (in  oon* 
jonction  with  M.  Amaury)  in  his  expérimenta  for  the  détermination  of 
the  spedfio  heat  of  différent  Uquids. 

M.  Marey  plaoed  before  the  meeting  a  smaU  apparatus,  by  means  of 
whioh  the  fiight  of  insecte  and  birde  can  be  registered.  This  appa- 
ratus,  which  seems  but  a  simple  toy,  is  founded  on  mechanioal  laws. 


6ise 


SOIBNTIFIO    OPINION. 


ftod  teadi  to  a  ntional  explaïutioii  of  the 
whioh  flight  is  exacnted. 

The  tocatiag  t«niiiii«t«d  «ith  a  m«moii,  oa  "Tlia  TrMtmtnt  ot 
Tn>lioIdFerei,iritliCi«OKite,"whicbBEpea<a  t«  b«  pTodnotÎTS  of  good 


NOTES  AND  MEMORANDA, 


Fêtent  for  >  Cold  Tlnnins  Proceu. — M.  Duibi^,  ironmiutct, 
Ittano  Hatger  'Woiha,  »t  Btiilefoalaiae,  in  Uie  Voigei,  abbùned  in 
KoTcmber  lut  t,  patout  for  tinnicg  bj  a>  cold  proassB,  in  order  ta 
pTSTent  oiidntioD  of  iroD  in  gênerai,  asd  eipecïaÛj  ot  iion  «ire,  em- 
jilojed  ÎD  the  fabrioatioD  oC  cards  and  «ire  olotb,  withont  altccing  iti 
poliab  01  rigidit^.  An  addition  to  tha  patent  iras  mado  on  tfae  30th 
Decombor.  The  mTeotor'a  obiof  objcot  ia  to  prevent  the  aoftening  of 
tbe  métal,  and  the  modo  adoptad  ia  BaoceauTe  immereiou  in  batha  oon- 
taiuiog  cold  lolatioDB  of  Balte  o(  tin,  irith  tbe  addition  ot  a  oertain 
tmount  ot  organin  mattfr,  auch  aa  toonla  or  Btacoh,  wbioh  haa  aliraja 
been  fonnd  Tatuable  hoth  in  tinning  and  galTanii.-Lti<>n.  Tbe  Bolation 
patented  ia  composod  aa  followa  : — To  ever;  twont;  galloni  ot  watei 
add  6  tb  of  17e  flanr,  and  let  it  boil  for  abont  half  an  boar  ;  Slter  it, 
and  after  traita  add212Eb  ot  pyrophoaphate  ot  aoda,  34tb  ot  crjatal- 
liied  aalt  of  tin,  l!i4  Ib  of  nentral  pbotocbloridD  af  tin,  mnd  from  3  01. 
to  i  01.  ot  Bslphntio  acid.  When  the  aalta  are  diaaoKed  the  aolotion 
ia  diatribnled  in  eight  or  ten  woodon  vata,  a  littlo  additionaJ  wat«T 
being  added  to  tbe  fiist  two  or  thiee  ot  the  Tata.  Tbe  wire  ia  paased 
BnccesBiToly  throngh  tho  irbolo  ot  tho  yata,  and  if  great  brillianoy  ot 
aorface  ia  roqnlred,  alao  throngh  drawplatosat  interi-aU.  and  theiriio, 
Tthile  rotaining  ail  ita  rigidity,  bocomea  coTered  with  a  brilliantly 
poliahed  coat  of  tin.  Beantifaî  and  inoxidisable  carda  asd  wire  cloth 
haTB  been  prodnced  bj  tbÎR  procoxa,  wbich  îa  applicable  to  wiro  for  n 
bnndred  différent  pnrpoeea.  H.  Daubié,  «e  are  told,  hai  [atao  aac- 
oaeded  in  ailiering  iron  vire,  by  naing,  in  place  of  Ihe  aalta  of  tin  In 
the  Bolation,  oyanide  of  ailTer  and  cyauide  of  potaiainm. 

Voloanlo  Xlruption  In  Uexioo. — The  Meiïcan  ooneepondent  of 
tho  San  Frauoiaco  ilu!I<;ti>igJTea  partioulara  of  tbe  reoent  emption  of 
Cebomco.  Abont  SFteen  milei  north  of  Aboaoatlan.  and  eaat  ot  the 
main  road  between  Tepia  and  Gnadalajara,  ie  aitaat«d  tho  monntain  of 
Cebomco,  wbich,  on  the  22nd  day  of  Fobcaary,  bniat  focth  iato  five 
diatinot  Toloanoea,  Tomiting  aabeB,  land,  and  large  rocka  with  anah 
violence  and  continoity  aa  ta  caoae  tbe  dépopulation  of  the  aartonnd- 
iiig  couctry.  A  wbite  amoka  ia  TiBiblo  tbronghout  tho  day  ;  at  night, 
a  btee,  anlphnrona  Hght,  «itb  ocoaaional  flamei,  crowna  the  anmmit  of 
tbe  Sieira,  and,  at  interrala  of  tan  or  Sfteen  minotos,  emitting  pnffa 
ot  (apparentlj)  raponr,  oomparatiro  to  tbe  Bonnd  ot  tha  blowing-ofT 
of  Bteam  from  a  boiler,  folloired  by  a  dall  roariog  noîae  and  trembling 
ot  the  eartb.  The  liqaiSed  roclci  and  «arth  mn  Uhe  creeka  of  water. 
Tbe  eraplion  increasea  in  force  daily,  wbioh,  if  oontinaed,  will  en- 
danger  tho  town  ot  Ahnaoatlan,  The  inbabitanta  of  the  town  and 
lillagei  in  tbe  vicinity  conid  not  breathe  from  the  affocta  of  tho  fine 
aahea,  which  oover  tho  gtonnd  and  roofs  ot  honaea  to  tbe  depth  of 
oier  ope  inch.  Tbe  firea  are  eitonding  in  the  direction  ot  Uieta  and 
and  Teqnepoaban.  Jala  ia  in  imminent  danger.  la  cloïc  proiimity 
to  tbe  prcaent  emptioD,  the  remaina  of  an  old  eitinct  crater  are  dii- 
tinctly  TÎeiblo,  evidcntly  in  ita  daye  haiing  (of  vbicb  no  record  eiiata 
■mong  tbe  Indîane)  far  eiccoded  tbe  poirera  ot  tbe  late  outbroak  ;  a 
Btream  of  lava,  two  milee  «ide  by  tvelre  miloa  long,  preaenting  at  a 
diatant  Tiew  tho  appcaranco  ot  a  nide  oairiage-road,  doacenda  from 
tha  old  opening  and  Unuinatsa  on  tbe  road,  wbich  createa  a  bollow, 
rnmbling  aonnd  wbon  paaaed  over  by  tbe  Btage-ooaob.  To  date  of  let 
ot  April,  no  ceaeation  or  dimnnition  bad  been  pcroeiTcd  ;  on  tbe  oon- 
trary,  it  traa  preinmed  to  bo  angmenting  in  force  and  eitent.  The 
IndiaDi  in  tbe  neigbonrhood  bcUeTcd  it  to  be  a  Tiat  gold  and  ailver 
mine,  and  tbat  tbe  impa  ot  daiknoea  are  baving  a  grand  réduction  ot 
metala.  They  profeaa  to  ece  black  iediridDela  in  the  blue  flamea, 
making  merry  over  their  prodactîona  at  night. 

The  Lavatolo. — Altbongh  tho  olire  ia  the  moat  important  prodooe 
ot  ItaJy,  tbe  meani  generally  employed  for  eitraoting  the  oil  are  Tery 
JDipcTfect,  and  lead  to  a  oongiderable  waate  of  oil.  and  mitil  witbln  the 
lant  tire  or  eii  ycan,  aftar  tbe  olivea  had  been  emabed  by  the  peasanta, 
the  hnaka  were  abandoned  aa  worthloea;  bat  in  a  few  plaoea  ateant 
machinery  haa  beon  introdneed  to  tnm  to  aoeount  the  hnaka  thrown 
Away  by  the  peasanta  aa  worthlesa,  and  wbïcb  it  ÏB  now  known  repre- 
eent  a  conaiderable  portion  of  the  lalae  of  tbe  oil  crop,  The  prooeaa  of 
eitracting  Ibe  oil  from  tbe  hnakaby  a  lai'alqjo  ia  Tory  aimple.  Tbe 
hni ka  are  placed  in  tnba,  and  worked  with  nater  by  machinery  imtil 
the  water  bat  carried  off  ail  tbe  remaining  olly  matten  which  riae  to 
the  anrface  after  the  «atet  baa  been  allowed  to  remain  atill.  The 
hiuka  are  tben  pnt  in  a  ateam  preae,  whtch  aqneezea  ontaillthe 
mtditnre  ;  and  aftec  they  bave  gone  tbrongb  theae  différent  proeeaeee, 
the  huiks  aie  oaed  for  fool.  The  olto  luvato  thna  extntated  ia  need 
for  the  maaotMtDre  of  aoap. 


SCIENTIFIC  DIARY. 


Geoloaical  Society, 
-      ■    -icaot- 


WEDNBSDAY,  Jane  23od. 
ty,  H  p.  m.  1.  "  lower  Portion  of  the  Grean-alatee  and 
Poiphyriea  of  tbe  Lake  Diitrict,"  ^  Dis  H.  A.  Nichobon.  'i. 
"Oburrationa  on  Soma  Vmtable  FoeaUB,"  by  Mr.  R  Brouah 
Bmyth.  3.  "  Pleaioaaurian  RomainB  Klmmoridge  Bay,"  by  Mr. 
J.  W.  nulke.  4.  "Geology  of  the  Lototen  lalanda,"  bj  the  Ber, 
T.  G.  Bonoey.  6.  "  Owyulmu  I/a/naini,  Germor,  from  the  MaH- 
Blate  of  Bliddaridge,  Durham,"    by  Mr.  Albaoy   Hanoock  and  Mr. 

Royal  Society  of  Utn^tnra,   8  30  p.m.     "Qnak  Tablât  tonnd  in  tha 
Aiaaaaaet,  Thebaa,"  by  Mr.  W.  it  Oooper. 
THURSDAY,  23rd. 
Royal  Society  Oub,  fl  p.m. 

Btaliatical  Society,  4  80  p.in.     Annirerenry  Meeting. 
Zoological  Suuioty,  8  80  p.m.    1.  "Walrue,"  by  Dr.  Mûrie.    2.  "Cata- 
logua ot  tbe  Hammala  of  Sonth  China  and  Formoaa,"  by  Mr.  R. 
HiiiidiOB,    3.  "  Birda  from  Trinidad,"  by  Dr,  0.  Fiotch. 
FRIDAY.  2Ith. 
BATURDAV,  25tb. 
Royal  Botanic  Society  3.45  p.m. 

SUNDAY,  28tb. 
Sunday  Leotare  Bociety,  S  p.m.     "  On  Crnelty  in  relation  to  tlie  Lower 


Quekctt  aub,  8 


,"  by  Spencer  Cobbokl,  Eiq.,  0.0.,  F.R.B.,  F.L.B. 


MONDAY,  27th. 

ting.)    1.  "  On  the  Opening  ot 
ir  John  Lubboek.  Bart.,  M. P.,  F-R-S. 


Ethnolojrical  Society,  8  p.m.     (Eira  Mee 

the  Pnrk  Cwm  TumiiluB,"  by  Sir  Joh , 

2.  "On  tbe  Openin»  ot  Grim'a  Graiea,  Norfolk,"  by  Canon  Graen- 
well.  3.  "  On  tbe  DiAcoiery  of  Platycnlmic  Uen  in  DenUgfaahire," 
by  W.  B.  DawkioB,  EBq.jM.A.,  F.K.S.,  and  ProTcoorBuik,  F.R.8. 

Loudna  InititutioD,  4  p.m. 

TUESDAY,  ÏSth. 

Royal  Médical  and  Cbinirgioal  Booiaty  S.30  p.m. 

Birminibam    Nalural    Klitory    and    Microaoopiaal    Society,  730  p.m. 
"GUmpaesof  In»octLifB,"h-"'   "    "•'•-^ 


Sodety  ot  Art»,  8  p. 


ly  W.  G.  Bhitch. 
WEDNEBDAY,  2! 


New  Zealahd  Toïbs, — "W.  M." — Weareobligod  to  our  oorreapon- 
dent  for  the  block,  and  ebail  rsproduce  it,  as  we  Boppoee  hs  iotenilsd.  H. 
wili  bâ  awate  tbat  »e  bare  olrcndy  reproduced  two  otbere  from  the  in- 
tcreiting  Totumc  from  whicb  it  ii<  tÀken. 

ScKDjT  Lectubes. — "  lnqulrer." — Commnnioate  with  tbe  Seoratary, 
...  r.  ..,^^^  ^^^  jj^][  .  ^  yujj  oveiy  information,  and  will  abowyou 
lav.  Tbe  Society  owea  muob  to  ita  energetio  Becretaiy  tbi  Un 
which  he  baa  oonducted  ita  affaira  doring  (lie  aoaion  now 
nearly  concluded. 

PnovEiiBlAL  Philosopht.— "T.  B."— It  isquïleout  of  our  Une,  bot 
the  jnke  "Natura  non  fecit  per  eattum  (Nature  il  Dot  «orth  ita  aalt}"  ia 
■  poor 


en  tbe  particular  point  referrsd  to. 

InbclaTion  or  Cablhi. — "  W.  C."— Conault  Mr.  Varley  or  Profosaor 
Fleeming  Jcnkin.  The  lawig  eoaily  demonatrated.  The  B.  A.  unit  il 
moat  UBef ni  for  tfae  purpoae  ;  bnt  yonr  appUcstlim  of  it  la  altogetber  a 
miatahen  ooe. 

t.  BraiHiCii:  Abbiiratios.— "C.Q.  E."— We  cannotcon" 

"     I  yen  tnj,  you  "bat* 

e  time  dimfniabed  the 


abarration  o(  apbsrioity,"  Ihen  the  thing  la  a  paradoi   . . 

Ihe  qnality  of  penetrntiDn  ia  ia  a  deGnita  direct  ratio  te 
■1  aberratJon.    The 


Bpberical  al 


thatof 

coloura  pro<]ueed,  and  whioh  you  aay  alwaja 
apiirar  m  loe  laoïe  orderaa  thoae  of  the  npectium,  ia  an  aitremely  eua- 
piciouB  phenomenon.  If  it  wers  due  to  the  fact  tbat  undolationa  of  a 
certain  waic-lcirgtb  on!y  pars  throu|ih  certain  patte,  ia  it  not  agatnat  ail 
theory  of  probnbility  tbat  thèse  tbickneean  abonld  bo  in  luch  rdalim  M 
to  jola  tha  ooloura  ia  the  apeclmm  onlec  t 

.  TnB  CrîicBOWACEa,— "  V.  Y."— They  are  oorolHflono,  and  alHed  to 
tho  maddere. 

MAHCFACTtJBt  0/  DEiTBniE.— "A.  8."— CoMoIt Ure'e dicUooary. 

Tbe  Séparation  Of  Double  Stabs. — "B.  J.  0.''wfll  find  the  infor- 
mation in  Proclor'a  •'  Half  Hoon  witb  the  Star^"  publiibed  by  Haid- 
wioke,  ot  Hocadilly. 
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PBOFKSSOE  HUXLEY  AND  DR.  PAVY. 

the  diflcaBsion  whioh  has  taken  place  in  the  pages 
of  the  LoMcet  between  Dr.  Pavy  on  the  one  hand, 
and  Professor  Huxley  on  the  other»  a  point  haa 
been  raised  in  which  the  scientifio  public  generally 
are  oonsiderably  interested.  For  a  long  time 
there  has  been  abroad  a  vague  impression  to  the  effeot  that 
those  who  bave  had  to  do  with  the  ezaminations  in  the  London 
Uniyersity  bave  attempted  togive  that  institution  a  fiilse  ttattu 
by  oansing  the  questions  put  to  candidates  for  degreee  to  be  of 
80  high  a  standard,  that  but  few  students  oould  possibly 
answer  them.  This  idea  has  been  espedally  prévalent  among 
the  teaohers  in  our  metropolitan  médical  schools  ;  and  we  are  not 
at  ail  surprised»  therefore,  that  it  should  bave  Ikstened  itself  on 
Dr.  Pavy,  who  has  distinotly  ezpressed  bis  opinion  on  the  snb- 
ject  in  a  letter  addressed  to  the  Lancet,  Indeed,  Dr.  Pavy,  in 
oommentîng  on  the  remarks  which  fell  from  Professer  Huxley 
in  bis  récent  address  to  the  students  of  University  Collège,  has 
attrîbnted  the  grievance  which  Professor  Huxley  alluded  to,  to 
the  method  of  examination  which  the  Professor  and  bis  col- 
leagnes  at  the  University  bave  adopted. 

The  charge  is  a  very  grave  one,  and  we  are  not  surprised 
to  find  that  Professor  Huxley  bas  lost  no  time  in  rebutting  it, 
and  that  be  has  sucoessfully  shown  bow  miataken  is  Dr.  Pavy's 
ezplanatbn.  Statistics  of  the  results  of  the  examination  at 
tbe  London  University  bave  been  carefully  prepared  by 
Dr.  Carpenter  (the  Begistrar)  ;  and  hom  thèse  Professor 
Huxley  demonstrates  that  the  evil  doee  not  resuit  from  the 
character  of  the  examination-papers,  as  Dr.  Pavy  considers. 
Lidaed,  Professor  Huxley  is  stÛl  of  c^inion  that  the  ignorance 
of  students  resnlts  firom  the  mode  in  which  Fhysiology 
is  taught  in  the  médical  sohools.  The  substance  of  Professor 
Hiudey's  reply  will  be  found  élsewhere  in  our  oolnmns; 
and  we  think  that  our  readera  will  ooadude  with  the 
Professor  that,  whatever  may  be  the  reason  of  the  prevaQ- 
ing  ignorance  of  pbysiology — ^wbether  it  be  due  to  imperfeet 
teaohing  in  the  schools,  as  Mr.  Huxley  sappoees,  or  not— it  is 
not  attribntable  to  the  System  of  examination,  We  bave  had, 
on  one  occasion,  to  complain  of  the  number  and  character  of 
qnestions  put,  in  certain  departmenta  of  sdence,  to  candidates 
for  the  University  of  London  matricnlatiou  ;  but»  from  a 
long  expérience  of  the  questions  gîven  in  the  departments  of 
Bû^ogy,  we  must  oonfess  that  it  bas  always  seemed  to  ns  that 
tbe  examinera  conscientiously  longbt  to  find  ont  bow  much,  and 
not  bow  Httle,  tbe  candidate  knew.  We  think,  therefore,  that, 
■o  far  as  the  discussion  has  extended,  Professor  Hnxley's 
position  bas  not  been  sucoessfully  assaOed. 

But,  leaving  aaide  altogether  the  respective  chinions  of  tbe 
two  disputants,  we  would  ask  the  question,  Is  Physiology  pro* 
perly  taught  in  médical  schools  generally  P  We  doubt  not 
that  in  some  of  the  larger  hospitals  and  collèges  much  atten- 
tion is  directed  to  tbose  &cts  and  pbenomena  in  practical 
Physiology  on  which  Medicine  itself  is  so  firmly  based.  But 
is  it  not  the  case  that  in  others,  a  few  antique  diagrams,  pre- 
posterously  unnatnral  modela,  ntter  absence  of  anything  like 
leal  démonstration,  and  nnneoessazy  dwélling  on  spéculations 
and  eflfete  hypothèses,  constitnte  the  whole  teaching  of  tbesub- 
ject  of  Physiology  P  How  many  leotnrers  are  there  in  London 
even,  who  demonstratetbedronlatîon  of  theblood,  or  show  the 
passage  of  the  chyle  along  the  laeteals,  or  make  theîr  students 
famîliar  with  the  normal  heart  and  Inng  sounds,  or  with  the 
différence  between  the  anterior  and  potterior  roots  of  the  spinal 
nerves,  or  show  the  action  of  constant  galvanic  currents  as 
compared  with  indnctive  ones,  or  familiarise  their  pnpils  with 
the  resuH  of  section  of  tbe  spinal  cord  at  différent  points  P  We 
should  like,  indeed,  to  know.  No  doubt»  nnmerous  lectures  on 
the  oeil  theory  are  given;  **  reflex  action,'*  'as  an  hypotiiesis,  is 


adequately  dwelt  on;  the  relative  daims  of  Servetus  and 
OsBsalpinus  to  the  discovery  of  the  circulation  are  disposed  of, 
and  no  end  of  text-book  quotations  are  indulged  in. 

This  is  nnquestionable  ;  but  it  is  not  teaching  physiology  as 
it  ougbt  to  be  taught  ;  and  as  it  is  the  System  usuaÛy  followed 
in  nine  cases  ont  of  ten  in  thèse  countries,  Professor  "Rvai^f 
was  perfecUy  justified  in  pointing  it  ont»  and  passing  the  severest 
censure  upon  it.  That  Professor  Huxley 's  view  is  right  we  do  not 
for  a  moment  doubt»  and  we  thank  bim  beartily  for  the  courage 
and  candour  with  which  be  bas  expoaed  a  System,  not  only 
detrimental  to  the  advance  of  abstraet  science,  but  most  per- 
nidous  in  its  influence  on  the  présent  génération  of  médical 
men,  since  it  cultivâtes  atendenoy  to  accept  the  assertions  of 
booln  rather  tban  to  observe  tbe  pbenomena  of  disease. 


THE  WEEK. 
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jAUIOUS  correspondents  bave  kindly  expressed  their 
regret  that  the  présent  Bditor  should  cease  to  hold 
the  reins  of  SciBNTir ic  Ofiniok.  We  thank  them  for 
their  good  feeling.  Much  of  the  snccess  which  bas 
attended  our  labours  bas  been  due  to  the  gênerons  belp  and 
fnendly  advice,  suggestion,  and  encouragement  held  ont  by 
our  correspondents,  and  espedally  by  one  who,  we  do  not 
hedtate  to  say,  is  the  first  man  of  Science  of  tbe  âge.  But,  in 
retiring  from  the  Editorial  chair,  we  do  so  not  without  a  feding 
of  relief,  even  if  tinged  with  regret  at  lodng  pleasant  interconrse 
with  many  respected  odleagues.  The  task  of  conducting  a 
wedcly  journal,  which  sball  not,  as  certain  journals  are,  be  as  it 
were  pitch-forked  together,  and  of  so  considering  the  current  of 
poHtico-sdentific  questions  as  to  be  enabled  to  hdp  public 
opinion  on  its  way  to  reform,  is  so  ardnous,  so  nnceasing,  at- 
tended with  so  much  anxiety,  and  such  intense  nnrest»  that 
after  nearly  two  years  of  editorial  toil,  we  lay  down  our  bniden 
and  are  glad  to  be  aUe  to  put  in  practice  the  old  aphorism, 
**  Best  and  be  thankfuL"  We  bdieve  that  our  snocesaor  wiU 
not  lose  sight  of  the  interests  of  those  who  bava  so  long  and  so 
iavonrably  supp<nied  ScmxEric  Orariov.  and  in  resigning  to 
bim  the  Editonal  diair,  we  bid  a  kind  adieu  to  onr  old  fineiidi 
and  widi  our  future  représentative  Gh)d*speed  in  ail  heaftiness 
and  goodwill.  

Oh  Thursday  aftemoon,  the  28rd  instant^  seveiml  mem* 
bers  of  the  Geologists'  Association,  acoompanied  by  their 
preddent,  Professor  Morris,  vidted  tbe  ndgbbourbood  of 
Watford«  Aligbting  at  Bnsbey  Station,  they  first  exfimined 
tbe  cbalk  pit  dose  to  the  railway.  A  good  section  of 
the  Upper  Ohalk,  on  which  Watford  is  dtuated,  is  hère 
seen  ;  and  overlying  it,  a  pebble  bed  of  tbe  Woolwich  and 
Beading  séries,  has  xecentiy  been  exposed.  This  bed  completdy 
thins  ont  in  the  pit,  and  is  succeeded  by  day-drifl  and  sandy 
gravd  (terrace  gravd),  which  repose,  in  other  parts  of  tbe  pit, 
immediatdy  on  the  cbalk.  The  Ohalk  Hill  pit|  which  famiahed 
instructive  examples  of  **  pipes,"  was  next  noticed  ;  and  then 
the  parfy  proceeded  to  Watford  Heath  Kiln,  wbere  thej  were- 
jdned  by  Mr.  W.  T.  Stone,  who  showed  the  sections  then- 
exposed,  and  explained  how  tbey  varied  in  parts  of  the  pit  not 
now  worked.  Professor  Morris  had  previously  explained  the 
gênerai  featnres  of  the  country,  espedally  with  référence  to  the 
form  of  the  ground,  and  gênerai  contour  of  the  hiUs,  as  oansed 
by  denndation  aoting  on  what  were  originally  weak  Unes  of 
résistance.  The  London  Olay,  with  its  basement  bed,  and 
between  it  and  the  Ohalk,  a  séries  of  beds  of  sand  and  day 
(with  assodated  pebble  beds),  wbidi  were  considered  to  rspre- 
sent  the  Wodwich  and  Beading  séries  (and  posaibly  also  the 
Thanet  Sands),  are  bere  seen.  Thej  are  not  neariy  so  bigbly 
devdoped  as  on  the  sonth  of  theThameÉ,bebg  eatirdy  marine, 
and  only  about  40  ft  thick  ;  wbile,  on  thdr  sonthem  outorop. 
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wbere  freeh-waier  bcds  are  intercalated  with  the  marine,  the 
Woolwich  sériée  and  aesooiated  bede  attain  a  greater  thicknees. 
In  the  London  Olaj  basement  bed  Mr.  Stone  bas  fonnd  several 
rare  foseils,  among  which  a  mammal's  tooth  (Hyracotheriiâm 
lepotitnwm,  Owen)  was  particularij  noticed.  Àfter  obtaining 
several  foaails  from  ibis  bed,  the  part/  proceeded  to  Busbej 
Eiln,  where  a  section,  somewbat  aimilar  to  the  last,  bat  widi 
an  additional  bed  of  olay,  witb  **  race,"  and  showing,  in  the 
lower  portion,  altemating  beds  of  sand  and  pebbles,  is  ezposed. 
Aftw  a  delightfal  countrj  walk,  Berrj  Wood,  near  Aldenham, 
was  reached.  Hère  the  dialk  is  covered  bj  thick  beds  of  flint 
and  pebble  gravel  ;  and  by  the  roadside  some  Silarian  bonlders, 
one  deeplj  scratched,  and  other  rocks,  attested  the  proximitj 
of  the  bonlder  clay,  which,  in  Bricket  Wood,  abont  three  miles 
to  the  north,  is  from  20  to  30  fb.  thick.  In  Berry  Wood  is  a 
chalk  pit,  aboanding  in  the  remains  of  sponges,  snrrounded  by 
more  shells  of  flint,  and  containing  "  spicules,'*  Foraminifera, 
and  even  Polyzoa,  beantifnlly  preserTed.  Once  in  this  pit  it 
was  difficnlt  to  leave,  every  "find"  seeming  better  than  the 
last  ;  every  sponge,  or  Yentricnlite,  more  beantifal  in  stmctnre. 
Bnt  the  snn  had  set,  and  the  approaohing  dàrkneaa  wanei 
that  this  attractire  spot  mnst  at  last  be  left.  By  a  short  ^at 
aoross  the  fields  Watford  Station  wae  eoon  reached,  aad  tke 
party  retnrned  to  London,  after  one  of  the  moat  Kieoessfhl  and 
enjoyable  excursions  of  the  seaeon. 

A  MSBTiNG  of  the  Snnday  Lecture  Society  will  be  held  at 
Freemaeons'  Hall,  on  the  7th  prox.,  when  the  Committee  will 
présent  a  report  of  the  resnlt  of  the  Society 's  flrst  year's  opéra- 
tions, and  will  state  their  intended  future  arrangements.  The 
last  lecture  of  the  Society  was  dellvered  on  Sunday  evenîng, 
by  Dr.  Spencer  Cobbold,  F.E.S.,  to  a  large  and  enthusiastic 
audience.  Dr.  Cobbold  took  for  bis  text  the  subject  of  Oroelty 
to  Animais,  and  contended  that  animais  with  no  distinct  ner- 
ypus  fibres  could  feel  no  pain.  Dr.  Cobbold's  éloquence  was 
effective,  and  was  in  advance  of  his  physiology. 

Thb  Breport  of  the  Cambridge  Observatory  bas  jatt  been 
issned,  from  which  it  appears  that  meridian  observations  wiih 
the  transît  instrument  bave  been  discontinaed  sinoe  July  last, 
when  that  instrument  was  removed,  to  prépare  for  the  réception 
of  the  new  transit  cîrole  ;  bat  there  bas  been  considérable  delay 
in  finisfaiog  tbis  instmment,  owing  to  defeets  in  the  material 
of  the  pivots,  so  that  it  is  not  yet  mounted.  A  satisfactory 
séries  of  places  of  Winnecke's  comet  were  obtained  in  May  and 
June,  1869,  and  the  reduced  observations  of  that  and  several 
otber  comète  are  ready  for  press,  as  well  as  the  résulte  of  ob- 
servations of  Mercury,  and  of  1,007  stars  observed  for  the 
purpoee  of  oompleting  the  Marknee  zones. 

The  second  summer  fôte  of  the  Royal  Botanic  Society  was 
opened  last  week.  The  show  of  flowers  was  very  fine,  the 
scarlet  pelargoniams,  the  orchids,  Oaitleya  Wmmerii,  Anguloa 
Clowesii,  Lœlia  Pui-purata,  and  Dendrohin  Formosum  attract- 
ing  spécial  attention.  In  the  centre  of  the  grand  maïquee 
were  groupa  of  curions  new  and  rare  plants,  fine  pétunias  and 
gloximas. 

A  NUMEROus  and  influential  meeting,  called  by  private  cir- 
cnlar,  bas  been  held  at  Stafford  House.  The  Dake  of  Suther- 
land  was  called  to  the  chair.  Sir  Boderick  Lnpey  Mnrchison 
moved  and  Mr.  Edward  Gordon,  Q.C.,  M.P.,  seconded  the  fol- 
lowing  resolution  : — "  That  this  meeting  cordially  approve  of 
the  proposai  to  endeavour,  in  some  suitable  way,  to  perpetuate 
the  memory  of  Sir  James  Simpson, — one  who  bas  doue  so  mucb 
for  scientific  medicine,  and  to  assuage  the  sufferings  of  the 
human  race."  It  was  moved  by  the  Earl  of  Dalhousie,  and 
seconded  by  Mr.  George  Dempster,  of  Skibo,  "  That,  witbout 
undervalning  the  proposai  that  bas  been  made  to  erect  a  statue 
in  tbe  metropolis  of  his  native  country,  this  meeting  is  of 
opinion  that  no  commémoration  of  a  man  so  eminently  practical 
would  be  complète  which  did  not  embrace  the  establisbment 
of  an  bospital  where  the  diseases  peculiar  to  females  could  be 


treated,  which  every  friend  of  the  late  Sir  James  Y.  Simpson 
knows  was  an  object  ever  near  bis  beart."  It  was  moved  by 
Mr.  W.  Cowper-Temple,  M.P.,  and  seconded  by  Lord  Bonald 
Leveson-Gower,  M.P.,  "  That  this  meeting  is  of  opinion  that 
a  committee  should  be  formed  in  London,  to  co-operate  with 
the  other  committees,  and  to  secure  the  establisbment  of  a 
Buitable  and  lasting  mémorial  of  tbe  famé  and  chancter  of 
the  deceased,  and  that  the  following  gentlemen  constitnte  said 
committee,  with  power  to  add  to  their  number."  The  Marquis 
of  Westminster  moved  and  Mr.  Arthur  Kinnaird,  HJP.,  se- 
conded a  resolation  that  the  Duke  of  Sutherland  be  requested 
to  act  as  chairman  of  the  committee.  Mr.  Archibald  Camp- 
bell Swinton,  of  Kimmergbame,  moved,  and  Dr.  J.  Bindon 
Bennett  seconded  a  motion  that  Mr.  Arthur  F.  Kinnaird, 
M.P.,  be  requested  to  act  as  honorary  treasarer,  and  the 
Bight  Hon.  Lord  Elcho,  M.P.,  and  Dr.  William  Flayfair  and 
Dr.  Black  be  reqnested  to  act  as  bonorary  secretaries  of  said 
committee.  Thèse  resolutions  havîng  been  unanimoualy  agreed 
to,  the  thanks  of  the  meeting  were  awarded  to  the  chairman, 
on  a  motion  by  Sir  George  Warrender,  seconded  by  Mr.  John 
Pender,  of  Minard.  Dr.  Priestley,  after  expressing  his  grati- 
fication with  the  proceedings,  and  speakîng  in  warm  tenus  of 
Sir  James  Simpson's  kindness  to  ail,  aud  especially  to  members 
of  his  own  profession,  suggested  that  an  bospital  was,  perbax>8, 
not  the  best  form  which  the  proposed  mémorial  could  take,  as 
Sir  James  Simpson  bad  expressed  objections  to  the  érection  of 
another  bospital  in  Edinburgh,  except  under  certain  spécial 
conditions.  Dr.  Alexander  Wood,  of  Edinburgh,  defended  the 
décision  of  the  Edinburgh  Committee,  and  dwelt  npon  the 
exertions  which  Sir  James  Simpson  bad  made  to  get  the 
Edinburgh  Matemity  Hospîtal  put  on  a  permanent  and  proper 
footing.  It  was  ultîmately  agreed  to  leave  the  matter  in  the 
hands  of  the  sub-committee. 

Thk  session  of  the  Agricultural  Collège  of  Girenoester  bas 
terminated.  Mr.  Holland,  chairman  of  the  oommitftee  o£ 
management^  distributed  the  prises,  àc,  last  week.  The 
collège  diploma  was  awarded  to  the  following  students: — H. 
Willett,  Lewes;  Alberto  G.  Granados,  Bonn,  Pmseia  ;  0.  H. 
Jackson,  Darlington  ;  J.  Edwards,  Trentham  Beotory,  Stoke* 
on*Trent;  first  scholarsbip  to  Ashoroft,  Ohrly,  and  Stoige; 
seoond  acholarship  to  Smith,  Biackett,  and  Bourdillon. 

WtTR  tbe  utmost  regret  we  hâve  to  announce  the  death 
of  Professer  Syme,  of  Edinburgh,  whose  state  of  health  we 
reported  in  our  last  and  preceding  issues. 

Db.  Pavy  havîng,  in  a  letter  to  the  Lancet,  complained  that 
the  want  of  knowledge  of  practical  physiology  in  candidates 
who  présent  themselves  at  the  London  Unîversity  [and  to 
which  Professer  Haxley  adverted  in  a  récent  address],  is  due  to 
the  character  of  the  questions  put  by  the  examiners,  Pro- 
fessor  Huxley  publishes  the  following  pertinent  remarks  in 
Saturday's  Lancet  :  ^**  Dr,  Pavy  seems  to  bave  forgotten  th&t 
the  accuracy  of  this  statemeut  can  very  easîly  be  tested.  I 
invite  hîm  to  toru  to  the  Calendars  of  the  Universîty  of  London 
for  the  last  five  years,  and  to  point  out  any  questions  in  the 
physiological  part  of  the  pass  examînation  for  the  MJB.  degree, 
which  could  not  be  satisfactorily  answered  by  any  one  pos- 
sessing  a  knowledge  of  the  '  fundamental  principles  '  of  human 
physiology.  There  is  another  mode  of  ascertaining  whether  the 
requirements  of  the  examiners  in  physiology  bave  been  ex- 
orbitant or  not,  and  that  is  by  comparing  the  proportion  of 
rejections  in  physiology  alone  with  the  total  number  of  rejec- 
tions.  Dr.  Carpenter,  the  Beg^strar  of  the  University  of 
LondoUy  bas  been  kind  enough  to  bave  the  subjoined  tabular 
statemeut  prepared  for  me  ;  and  you  will  observe  that  it  yields 
the  following  résulte  : — Out  of  156  candidates  who  came  op 
for  the  entire  examination  in  the  five  years,  1865 — ^1869,  only 
one  was  rejected  for  his  want  of  knowledge  of  physiology,  when 
he  would  hâve  passed  in  ail  the  other  subjects.  And,  taking 
the  average  of  the  five  years,  the  number  of  cases  in  which  the 
physiological  examinera  bave  seen  reason  to  concur  with  thâr 
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oolleagnea  in  rejecting  candidates  does  nofc  amonnt  to  more 
than  17  per  cent,  of  the  total  namber.  Of  the  candidates  who 
hâve  been  examined  in  physiology  only,  the  nnmber  rejected 
amoants  to  abont  19  per  cent.,  or  nearly  the  same  proportion. 
It  may  seem  strange  that  those  who  corne  np  for  ezamination 
in  physiology  only,  shonld  be  rather  worse  prepared  than  those 
who  take  the  whole  ezamination.  Bnt  the  fact  that  a  candi- 
date cornes  np  for  ezamination  in  physiology  only,  thereby 
sacrificing  ail  chance  of  honoars,  shows  one  of  two  things; 
either  that  he  is  conscioas  of  inferior  capacity,  or  that  circnm- 
stances  prevent  him  from  devoting  himself  oompletely  and  nn-  j 
intermptedly  to  his  stndies.  In  condasion,  I  sabmit,  that  the  ' 
fact  that  more  than  fonr  candidates  ont  of  every  five,  who  hâve  i 
come  np  for  the  degree  of  M.B.  at  the  University  of  London,  i 
hâve  been  able  to  satisfy  my  colleagnes  and  myself,  is  prima 
fade  évidence  that  onr  standard  has  not  been  pitched  too  high; 
and,  nnless  Dr.  Favy  can  cite  pass  questions  of  onrs  which 
coald  not  be  answered  by  a  moderately  well-instrnoted  stndent, 
I  shall  take  the  liberty  of  thinking  that  the  charge  which  he 
has  bronght  against  Mr.  Savory,  Mr.  Power,  and  myself  is 
whoUy  devoid  of  fonndation. 

The  prize  of  2,000  lire,  offered  by  the  Medioo-Ohimrgioal 
Society  of  Bologna  for  the  best  work  on  the  "  Advancement  of 
Snrgioal  Science  by  Italians  dnring  the  présent  Ceutary,"  has 
been  awarded  to  Froffisaaor  Gonadi. 

Pantatyfe  (type  for  ail),  the  Stationer  says,  is  the  name 
given  by  Messrs.  Schonert,  at  Leipzig,  to  a  new  invention  which 
is  represented  to  change  ail  graphie  works  ezeonted  for  copper 
engraving  and  litho-press  into  raised  plates,  that  may  be  im- 
mediately  nsed  for  ordinary  letterpress  printing.  The  plates 
are  said  to  be  dear  and  durable. 

The  inangaration  of  the  pleasnre-gronnds  of  the  Snmmer 
Grarden  Society,  sitnated  within  abont  a  qnartar  of  a  mile  of 
the  Willesden  Janction  station  on  the  NorÛi  London  Bailway, 
was,  the  Qa/rdener^s  Chronide  states,  celebrated  recently.  Thèse 
gardens  hâve  been  established  by  a  body  of  working  men,  nnder 
the  title  of  the  Snmmer  Garden  Society,  and  will  be  oondocted 
on  »  prindpld  popnlar  on  the  Continent^  nnder  the  management 
of  Mr.  Henry  Bclleter. 

The  statement  of  a  scientifio  contemporary  that  Ozford 
offered  Mr.  Darwin  the  D.G.L.  degree  is  not  qnite  correct. 
Three  names  were  sent  np  as  proposed,  Mr.  Darwin's  being  one. 
At  first  ail  three  were  rejected;  bnt  afber  a  while  the  University 
felt  ashamed  of  itself,  and,  repentant,  consented  to  give  the 
D.C.L.  to  Mr.  Darwin — who,  we  donbt  not,  does  not  care  one 
jot  for  an  hononr  so  tardily  awarded.  Friestoraft  is  still  too 
rife  in  England.       « 

We  nnderstand  that,  in  resigning  the  Lectureship  on  Ghe- 
mistry  at  Gny's  HospiUJ,  Dr.  Taylor  will  continue  his  dnties 
as  Leotnrer  on  Médical  Joiispradence* 

SiB  James  Aldebsok,  Sir  William  Jenner,  Dr.  George  Faget,  | 
Dr.  Bence  Jones,  and  Frofessor  Frankland  hâve  received  the 
honorary  degree  of  D.G.L.  from  the  University  of  Ozford,  at  | 
the  commémoration  hdd  last  week. 

A  7BW  copies  of  Mr.  Mayall's  portrait  of  the  Président  of 
the  Photographie  Society  of  London  remain  on  hand,  and  can 
be  prooored  by  members  who  hâve  not  yet  received  the  présen- 
tation print,  either  by  making  application  to  the  pnblishers, 
Messrs.  Taylor  &  Francis,  Bed  Lion-court,  Fleet-street,  or,  if 
required  to  be  sent  by  post^  by  addressing  the  Honorary  Secre- 
tary  of  the  Sodety,  J.  Spiller,  F.G.S.,  35,  Grosvenor-road, 
London,  N.,  and  inclosing  twelve  stamps  to  defray  the  coet 
of  millboaida  and  poatage. 

The  editorship  of  Licht,  one  of  the  Berlin  photographie  jour- 
nals,  has  recently  passed  into  the  hands  of  Dr.  Franz  Siolze, 
who  gives  us,  in  the  last  two  nnmbers,  his  ideas  on  the  construc- 
tion of  the  photographer's  studio,  ezplained  by  the  help  of 


woodcuts,  and  treated  mathematioally.  A  very  fine  illustra- 
tion, printed  by  Gkmoser's  Lichtdruck  process,  from  a  négative 
by  Garl  Suck,  was,  accordîng  to  the  Photographie  Journal, 
recently  issued  with  that  journal. 

The  Minister  of  Public  Instruction  in  Italy  has  promised  a 
grant  of  1,600  lire  towards  the  ezpenses  of  instituting  a  labora- 
tory  of  Gryptogamic  Botany  in  Favia  ;  and  it  is  hoped  that  a 
contribution  will  alao  be  received  from  the  Minister  of 
Agriculture. 

We  nnderstand  that  in  conséquence  of  the  protest  entered 
by  Professer  Wanklyn  and  Dr.  Paul  against  the  course  taken 
by  the  Sewage  Gommittee,  to  whose  proceedings  we  referred 
the  week  before  last,  the  remainder  of  the  Gommittee  has 
requested  the  Goundl  of  the  Britîsh  Association  to  appoint  a 
Provisionàl  Gommittee  to  administer  the  fund  subecribed  by 
towns  for  the  investigation  of  the^  sewage  question.  We 
présume  this  step  muet  be  understood  to  mean  that  thèse 
members  of  the  Gommittee  are  not  disposed  to  carry  ont  the 
intention  they  had  ezpressed  of  devoting  their  personàl  atten- 
tion to  the  work.  Gonsidering  the  conditions  nnder  which  the 
fund  was  raised,  it  evidently  cannot  be  applied  in  payment  of 
persons,  not  being  members  of  the  Gommittee  for  conducting  the 
required  investigations,  nor  can  we  peroeive  how  the  Gonncil  of 
the  Association,  or  even  the  Association  itsdf,  can  appoint  a 
Gommittee  to  administer  tiie  fund,  inasmuoh  as  its  collection 
was  a  matter  quite  outside  the  powers  conferred  by  the  Asso- 
ciation on  its  Gommittee. 


ON  THE   DESGENT   OF   GLACIERS. 

BY    THE    BEV.    HENBY    MOSELEYj    M. A.,  Ï.B.8.,   CANON     OF    BBISTOI» 
AKD  INSTIT.  QCP.  SC.  FABIS   COBBESP. 

In  Two  Fabts. — Fabt  IT. 

|LL  Alpine  travellers»  from  De  Saussure  to  Forbee 
and  T^dall,  hâve  borne  testimony  to  the  intensity 
of  the  solar  radiation  on  the  surfaces  of  gladers. 
"  I  scarcdy  ever,"  says  Forbes,  "  remember  to  hâve 
found  the  sun  more  pierdng  than  at  the  Jardin."  This  beat 
passes  abmptly  into  a  state  of  intense  cold  when  any  part  of 
the  glader  falls  into  shadow  by  an  altération  of  the  position 
of  the  sun,  or  even  by  the  passing  over  it  of  a  cloud.  Now 
the  Mer  de  Glace  moves  faster  by  day  than  by  night.  Its 
mean  daily  motion  is  twice  as  great  during  the  siz  summer  as 
dnring  the  six  winter  months.  The  connection  between  its 
rate  of  motion  and  the  ezternal  température  is  most  remark- 
able.  It  has  been  carefnlly  observed,  and  the  résulte  as 
recorded  by  Frofessor  Forbes  leave  no  donbt  of  the  fact»  that 
no  change  of  ezternal  mean  température  is  unaocompanied  by 
a  oorresponding  change  of  glader  motion.  From  this  it  foUows 
that  the  two  are  either  dépendent  on  some  oommon  cause,  or 
that  the  one  set  of  changes  stands  in  the  relation  of  a  cause  to 
the  other.  That  both  sets  of  phenomena — tbe  changes  of 
the  snn's  beat,  and  the  changes  of  glacier  motion — shonld 
be  due  to  some  common  independent  cause,  seems  impossible. 
We  are  forced  therefore  on  Ûie  conclusion  that  one  is  caused 
by  the  other.  And  as  the  changes  in  the  glader  motion 
cannot  cause  the  changes  of  solar  beat,  it  must  be  the  changes 
of  solar  heat  which  cause  the  changes  of  glacier  motion.  The 
mm  is  obviously  matter  of  the  glacier.  Nor  is  this  to  be  oon- 
sidered  a  startling  or  improbable  conclusion.  Heat  is  bnt 
another  form  of  mechanical  power.  This  power  is  oonstanUy 
streaming  into  the  glacier;  for  ice  is  diathermanons.  It  is 
zeadîly  penetrable  by  laminons  heat.  This  has  been  shown  by 
Tyndall,  who,  having  sent  a  beam  of  heat  through  a  block  of 
Wenham  Lake  ice,  saw  its  course  starred  by  the  dilatations  of 
the  ice.  I  bave,  moreover,  myself  obtained  an  ice  lens  by 
causing  ice  to  be  tomed  in  a  lathe  to  a  spherical  surface  l^* 
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meiiiii  of  a  templet  of  iron.  Thnmgh  ibis  lens  the  rays  of  the 
San  Btreamed  in  abandanoe,  and  were  ooncentrated  in  its  focns 
with  snch  intensity  as  to  bnrn  the  hand  and  instantly  set  fire 
to  a  match.  There  can  be  np  donbt  therefore  that  the  rajs  of 
the  snn,  which  in  those  Alpine  régions  are  of  snch  remarkable 
intensitj,  find  their  waj  into  the  depths  of  the  glacier.  They 
are  a  power,  apd  there  is  no  snch  thing  as  the  loss  of  power. 
The  mechanical  "  work  "  which  is  their  équivalent,  and  into 
which  they  are  converted  when  received  into  the  snbstance  of 
a  solid  body,  accumulâtes  and  stores  itself  np  in  the  ice  nnder 
the  form  of  what  we  call  elastic  force,  or  tendenoy  to  dilate, 
nntil  it  beeomes  sufficient  to  prodnce  actaal  dilatation  of  the 
ice  in  the  direction  in  which  the  résistance  is  weakest,  and  by 
its  witfadrawal  to  produce  contraction.  How  mnch  beat 
entering  the  surface  of  a  glacier  is  necessary  to  this  resuit  bas 
been  made  the  snbject  of  calculation.  Supposing  the  depth  of 
the  ice  to  be  the  same  as  that  at  the  Tacnl,  its  motion  at  différent 
depths  that  which  Tyndall  found  it  to  be  there,  and  its  surface 
motion  that  which  he  measured  lower  on  the  Mer  de  Glace  at  Les 
Ponts,  and  supposing  the  résistance  to  shearîog  of  ice  to  be  751bs. 
per  sqnare  inch  ;  then  the  mechanical  work,  which  acting 
within  the  mass  is  necessary  to  put  the  glacier  in  motion,  as  it 
actnally  moTes,  is  61^  nuits  of  work  per  square  inch  of  the 
surface  of  the  glacier  per  day.^  Now  this  quantity  of  work 
would  be  supplied  by  '0635  heat-unit  entering  the  ice  per  square 
inch  of  sniface  per  day  and  diffusing  itself  through  it^  each 
-heat-unit  being  the  beat  necessary  to  raise  1  Ib.  water  by 
1°  F.  Far  more  than  this  beat  prpbably  passes  the  surface 
and  enters  into  the  ice  of  a  glacier  on  days  snch  os  that  when 
the  motion  was  observed  which  serves  as  a  basis  of  thèse 
calculations. 

But  hoto  does  this  mechanical  power,  which  thus  streams 
continually  into  a  glacier  when  the  sun  shines  on  it,  compel  its 
deRcent  ? 

The  fact  of  the  descent  of  a  sheet  of  lead  when  plaoed  npon 
the  inclined  surface  of  a  roof,  however  low  the  pitch,  especially 
in  summer,  bas  long  been  known  ;  I  myself  first  obeerved  it  on 
the  Bouthern  side  of  the  roof  of  the  choir  of  the  Bristol 
Cathedra],  in  1855.  I  bave  Terified  it  by  the  foUowing  experi- 
ment  : — I  fixed  a  deal  board  9  fb.  long  and  5  in.  broaûd  to  the 
southem  wall  of  my  bouse,  so  as  to  form  an  inelined  plane, 
and  npon  it  I  plaoed  a  sheet  of  lead,  tnming  its  edges  down 
over  the  side  edges  of  the  board,  and  taking  care  that  it  shonld 
not  bind  upon  them,  but  be  free  to  move  with  no  other  ob- 
struction than  that  which  arose  from  its  friction.  The  inclina- 
tion of  the  board  was  18°  32',  the  thiekness  of  the  lead  i  in. 
its  length  9  ft.,  and  its  weight  28  Ib.  The  lower  end  of  the 
board  was  bronght  opposite  to  a  window,  and  a  vemier  was 
oonstmcted  which  could  be  read  from  within,  and  by  which  the 
position  of  the  lead  upon  the  board  oould  be  obserred  to  the 
lOOth  of  an  inch.  I  began  to  measnre  the  descent  of  the  lead 
on  the  16th  of  February,  1868,  and  reoorded  it  every  morning 
between  seven  and  eight  o'clock,  and  every  evening  between 
six  and  seven  o'clock,  until  the  28th  of  June.  I  hâve  preeerved 
ail  thèse  observations.  In  the  night,  between  sunset  and  sun- 
rise,  the  lead  soarcely  desoended  at  ail.  It  was  on  days  when 
the  thermoroeter  in  the  sun  varied  its  height  rapidly  and  mnoh 
— ^^as  on  bright  days  with  oold  winds,  or  when  clonds  were 
driven  over  the  sun^that  the  descent  waa  greatest.  So 
reroarkably,  indeed,  was  this  the  case,  that  every  clond  which 
shut  off  the  sun  for  a  time  from  the  lead,  and  eveiy  gnst  of 
.wînd  which  blew  npon  it  in  the  snnshine,  seemed  to  bring  it 
down  a  step.  On  snch  days  it  wonld  descend  from  i  to  |  an  inoh. 
On  the  oontrary,  when  the  sky  was  open  and  clear,  and  the 
beat  advaneed  and  receded  uniformly,  the  descent  was  less, 
although  the  différence  of  the  extrême  températures  of  day  and 
nigbt  might  be  greater.  It  was  least  of  ail  on  days  of  con- 
tinuons rain.  The  son  was  the  obvions  cause  of  the  descent 
of  the  lead.    It  was  master  of  the  lead,  as  it  is  of  the  glader. 
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A  dilatation  and  contraction  of  it  was  cansed  by  the  passage 
iuto  it,  and  the  withdrawal,  of  the  sun's  radiant  heat,  and  this 
dilatation  and  contraction  of  the  lead  cansed  it  to  descend. 
Why  it  shonld  do  so  may  be  easily  explained. 

Now,  the  theory  of  the  descent  of  the  glaciers,  which  I  bave 
ventured  to  propose,  is  that  they  descend,  as  the  lead  in  the 
experiment  does,  by  reason  of  the  passage  into  them  and  the 
withdrawal  of  the  sun*s  rays,  and  that  the  dilatation  and  con- 
traction of  the  ice  so  produced  is  the  proximate  cause. 

There  is  no  substance,  the  dilatation  or  contraction  of  which, 
by  changes  of  température,  is  more  thoroughly  and  aceurately 
known  than  that  of  ice.  Experiments  were  made  upon  it  by 
three  indépendant  observers,  at  the  observatory  of  Pultowa,  in 
the  winters  of  1845  and  184>6,  between  the  températures  of 
0*9  B.  and  28*82  B.,  from  which  it  resnlted  that  ice  is  by  far 
the  most  dilatable  of  ail  known  solid  substances,  being  nearly 
twice  as  dilatable  as  lead.  Thèse  experiments  hâve  been 
described  by  Baron  W.  Struve,  in  the  Transadions  of  the 
Academy  of  8t.  Petersbv/rg. 

The  ice  of  a  glacier  behaves  itself  in  its  descent  exactly  as 
the  lead  did  iu  my  experiment. 

It  bas  been  argued,  in  opposition  to  this  theory,  that  the 
température  of  the  ice  of  glaciers  is,  by  the  observations  of 
Agassiz,  but  very  little  below  32°,  and  that,  if  radiant  beat 
found  its  way  into  it,  it  wonld  not  expand,  but  melt  it.  To 
this  there  is  the  obvions  answer,  that  radiant  béat  does  find  its 
way  into  ice  as  a  matter  of  common  observation,  and  that  it 
does  not  melt  it,  except  at  its  surface,  and  therefore  that  it  dœs 
dilate  it.  Blocks  of  ice  may  be  seèn  in  the  Windows  of  ice- 
'shops  with  the  sun  sbining  fnll  npon  them,  and  melting  nowhere 
but  on  their  surfaces.  And  the  experiment  of  the  ice-lens  shows 
that  beat  may  stream  through  ice  in  abundance — of  which  a 
portion  is  necessanly  stopped  in  the  passage — without  melting 
it,  except  on  its  surface.  My  theory  supposes  that  the  ioe  be- 
neath  the  surface  of  a  glacier  is  a  solid.    That  is  ail, 

Being  a  soHd,  and  receiving  into  its  subetanoe  beat — that 
work — in  great  quantities,  that  work  (by  the  prineiple  of  the 
conservation  of  force)  cannot  but  be  stored  np  in  it,  nnder  the 
form  of  "  potentîal  energy,"  and  wherever  it  is  présent^  pro- 
duces  a  tendency  to  dilatation.  When  that  tendency  takoa 
effect,  it  is  in  the  direction  of  the  least  résistance  to  the  dilata- 
tion of  that  part.  It  matters  not  whether  the  temperatore  of 
the  ice  be  below  32°  or  above  it,  provided  only  that  the  condi- 
tion of  solidity  be  satisfied.  Being  a  solid,  it  cannot  but  dilate 
and  oontraot  nnder  the  variations  of  température  to  which  it  is 
subjeoted  ;  and,  dilating  and  contracting,  it  cannot  but  descend. 
To  show  that  the  ice  of  a  glacier  does  not  dilate  when  beat  is 
received  into  it,  it  wonld  be  necessary  to  show  it  not  to  be 
snbject  in  this  respect  to  a  law  common  to  ail  other  aolid 
bodies. 

Gréai  alternations  of  température  are  not  necessary  to  cause 
the  motion  of  a  glacier.  A  succession  of  gmaU  alternations 
prodnces  the  same  effect  as  one  great  one.  Their  effect  îs  cumu- 
lative. Alternations  backwards  and  forwards,  of  2P  each,  six 
times  repeated,  wonld  oarry  the  glacier  (nnder  certain  asanmed 
conditions)  as  far  down  as  a  single  altemation  of  12°. 

The  observations  of  Agassiz  on  the  température  of  the  ioe  of 
the  Aar  glacier  in  1841, 1842,  were  made  in  borings  from  15  to 
to  200  ft.  deep.  Thermometers  plaoed  in  thèse  borings  never 
fell  below  03  0.,  although  the  extemal  temperatore  desoended 
at  night  to  5°  or  6°  G.  Gommonly  they  showed  exaotly  zéro.* 
Nothing  can,  however,  be  oonclnded  from  thèse  experiments, 
because  the  thermometers  were  not  froun  ifUo  ^  *ce  of  ibe 
glacier,  or  the  months  of  the  borings  so  effeotnally  stopped  as 
to  prevent  the  aocess  of  air  or  the  peroolation  of  water  from 
the  disintegrated  ice  near  the  surface.  The  maintenanee  of  a 
constant  state  of  hnmidity  in  the  air  of  the  boring  not  being 
thus  provided  against,  the  included  thermometer  oonld  not  but 
remaîn  at  zéro,  however  low  might  be  the  température  of  the 
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miToiiiidïiig  ioe.  For  the  watar  of  the  oontained  ûr  frenùig 
on  tke  mdtn  of  the  boring  (lîke  hoar  froat)  wonld  nuw  the 
tnnpenttnra  aronnd  th«  bnlb,  hj  tbe  Utent  heftt  Mt  froc  in 
frMring,  to  lora  0.  And  tbe  hamiâit]r  of  the  ftir  b«mg  oon- 
tànokllj  ranewsd,  tbû  proMM  wonld  alwaj'*  go  on. 

"  A  thermometor  ii,  in  afaort,  incapable  oF  tnlcing  the  Um- 
peratnre  of  ioa,  nnleu  that  ioe  be  dry."'  Thèse  are  the  words 
of  thftt  emiunt  man.  Principal  Forbea,  in  the  laat  (I  think)  of 
hia  papera  on  the  anbjeot  of  glacien. 

On  a  Frîdaj  erening  lîka  Ait,  eight  jeara  ago,  anothar 
eminent  man,  whose  loaa  to  aoîenoe  we  ail  déplore,  addrcMed 
tbe  andienoe  tben  aaaembled  hen  on  the  inbjeot  on  wbieh  I 
hara  now  been  addreaaîng  joa.  Ha  poaaeaaad  enrj  accom- 
pliahmeut  for  the  inTeatigation  of  it,  and  had  atndied  it  bng 
and  anoMeafollT  ;  he  waa  iwiad  in  phyaîe*,  and  ma  an  abla 
and  OT^nal  matbamatiràaa.  I  apaak  of  Ur.  William  HopkinB, 
whoM  aame  will  alwajt  be  bald  in  hononr  by  reaaon  of  hii 
manj  eontribntiona  to  the  aeianoe  of  glacîen,  and  eapedally 
becanae  of  tba  explanation  he  fint  gave  of  the  formation  of 
areraaaaa.  In  the  introdaetoiy  part  of  the  diioonrie  nhîch 
Mr.  HopVina  then  ddivered,  he  "  inaiated  on  the  neoaaaitr  of 
a  more  exact  définition  of  tarnu  and  more  aoonrata  modes  of 
nathematioal  reasoning,  than  thoaa  wbioh  had,  np  to  that  time^ 
aharaotarixd  the  disonasioa  of  glacial  phanomana." 

That,  on  the  naoassi^  of  wbieh  be  insisted,  and  for  which 
he  labonred,  I  abo  hâve  labonred  for.  I  hare  aonght  to 
briog  the  dtaonaaion  of  glaoial  phenomana  ont  of  tba  wide 
région  of  soientiBo  opinion,  and  place  it  in  that  of  exact 
•etanoa.  That  work  ïa,  howerer,  atill  far  from  being  oonipletad. 
Life,  too,  ia  ahort,  and   the  powar  to  pnnae  atndiea  anch  as 
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theae  ia  lometimea  shorter  in  dnration  than  life  itself.  Bat 
other  worken  are  behînd. — Leetwrt  àeîivered  be/ore  Ihe  Boyal 
IiuHiutitm. 


NEW  ZKALAND  TOMBS. 


[HE  abova  illnitration  shows  a  New  Zealand  grare- 
jard,  if  we  maj  eo  term  it,  It  will  be  seen  that, 
beddet  the  onriona  central  monnd,  thare  are  certùn 
bierogljphioB  engraTad  npon  the  neighbonring  traea. 
The  ont  ia  taken  from  the  Bev.  Mr.  Tajlor'a  Tilka  a  Maui,  a 
work  some  time  sinoe  notioed  in  tbeaa  ecdnmna,  and  in  whîch 
an  intereating  aoooant  of  this  eabject  will  ba  fbnnd  bj  thoae 
onriona  in  anch  matters. 


REVIEWS   OF   BOOKS. 

Coninbuiion»  to  the  Thêorg  of  NattÊral  SaUeiion.  A  Beriea  of 
Essaya,  hj  Alfud  Bussiu  Wau.icb,  anthor  of  tiie  Malay 
ArMp^ago.     London  ;  MacmQlan  A  Oo. 

MB.  ALFRED  WALLAOE  bas,  in  the  rolnme  of  assaya 
now  pnbliahed,  flrst  given  to  the  world  in  a  çompraban- 
sire  lom  the  sereral  memoirs  which  bave  daring  manj  jeara 
paat  appeared  &om  hia  pan  in  the  sdentiBa  pariodioala.  It 
wiU  be  known  to  ail  of  onr  Uological  readera  tlût  the  dootrina 
now  BO  familiar  aa  the  Darwinian  thaoïj  of  Natnral  Selectio& 
waa  raailj  promnlgated  hj  Ur.  Waltaca  a  short  time  befbra 
it  waa    more    elaboratelj    statod    hy  Ur.    Darwin    himealf. 
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Botil  of  thèse  eminent  naturalista  bad  BimoltaaeouBly  and 
iiid«p«ndentl7  worked  ont  the  great  problem  of  the  origin 
of  spedee;  bat  Mr.  Wallaoe,  witb  nnamal  xnodestj,  and 
wibh  a  profonnd  admisiiîoii  of  Mr.  Darwin't  great  qaalifi- 
oataoïw  as  tbe  adTooate  of  a  new  law  in  biologj,  gave  waj  to 
bim»  and  albwed  bim  to  bave»  so  far  aa  tbe  outside  public  are 
conoarnad,  tbe  crédit  of  aetablîsbing  tbe  doctrine  of  Natnral 
Sélection.  We  sboold  not  be  doing  justice  to  Mr.  Wallace's 
eztremo  modesty,  if  we  did  not  bere  qaote  a  passage  from  the 
préface»  in  wbicb  be  statos  clearly  the  position  be  bas  taken  : — 

<(  The  pMSMit  work  wiU,  I  ▼«itnre  to  think,  prove  that  I  both  saw 
at  the  tiiae  the  yalne  and  aoope  of  the  law  whioh  I  had  dUooTered,  and 
bave  sinoe  been  able  to  apply  it  to  some  purpoae,  in  a  few  original 
Unes  of  mveetigation.  But  hwe  my  olums  oeaae.  I  bave  felt  ail  mj 
Ufe,  and  I  etiU  feel,  the  most  macère  Batisfaotion,  that  Mr.  Darwin 
had  been  at  wmk  long  before  me,  and  that  it  was  not  lef t  for  me  to 
attempt  to  wrtte  *  The  Origin  of  Speoies.'  I  hâve  long  since  measored 
my  own  streogth,  and  know  wall  that  it  would  be  qnite  nneqnal  to 
that  taak.  Fac  abler  men  than  xnjself  may  oonf ess  that  they  bave  not 
that  nntiring  patience  in  aocnmnlating,  and  that  wonderfol  skill  in. 
nsing  large  mneeee  of  faots  of  the  most  yaried  kind — that  wide  and 
aoonzate  phy8i<do(ioal  knowledge^-that  aonteness  in  deyising  and 
akill  in  oarxying  eat  expérimente  and  that  admirable  style  of  compo- 
sition, at  <Hioe  olear,  perinasive,  and  jadioial — qnalitiea  whioh  in  thiûr 
barmoiûons  oombinaAion  mark  ont  M&  Darwin  aa  the  man,  perhapa  of 
ail  mes  aow  living,  best  fitted  for  tha  great  work  he  bas  nndertaken 
and  aoeompliBbed." 


In  titts  volanift  we  find  tbe  ioUeoted  essays  of  tbe  autbor 
wbicb  bear  cspeoially  on  tbe  great  quettion  of  tbe  origin  of 
apeoifio  forme.  Moat  of  thèse  bave  already  appeared  in  soiea- 
tifio  and  popnlar  joncnali,  some  baving  been  pnblisbed  in  tbe 
SUadent  and  .tbe  Westminster  Review  ;  bat  certain  of  tbem,  as 
thaà  on  "  Instinct  in  Han  and  Animais,"  are  now  printed  for 
tbe  first  time.  In  ail  tbe  cbapters  we  note  tbe  same  wonderfnl 
collection  of  observed  facts,  tbe  same  close  and  dear  reasoning 
from  datato  conclnsions^tbe  same  patience,  and  tbe  same  candonr 
in  acknowledging  difficnlties  wbicb  cbaraoterize  Mr.  Wallace's 
other  writings.  Taken  coUectedly,  thèse  eesays  form  a  moat 
▼alnable  supplément  to  Darwin's  "  Origin  of  Species,"  beside 
wbicb  Mr.  Wallace's  book  sbould  be  placed  on  eirery  biologistes 
booksbelves.  It  woold  be  impossible  to  seléct  any  one  of  Mr. 
Wallace's  cbapters  in  préférence  to  another  for  interest  or  value  ; 
but  there  are  certain  of  tbem  that  bave  for  us  a  peculiar  attrac- 
tion ;  among  thèse  are  tbe  paper  on  birds'  nests,  wbicb  develops 
an  important  tbeory  of  instinct,  that  doubtless  will  find  many 
opponents  among  the  religiously  orthodoz  ;  and  tbe  chapter  on 
tbe  "  Limite  of  Natural  Sélection  as  applied  to  Man,"  in  wbicb 
tbe  autbor  discusses  tbe  question  of  an  abstract  moral  sensé, 
and  treats  of  tbe  question  of  volition.  On  many  of  thèse 
points  Mr.  WaUace  takes  views  from  wbicb  we,  and  many 
otbers  of  bis  admirers,  muet  distinctly  dissent.  Nevertheless, 
bis  remarks  are  bigbly  philosophie,  and  may  be  read  by  ail 
witbout  tbe  least  feeling  of  offence.  We  note  in  connection 
witb  tbis  part  of  tbe  subject  that  Mr.  Wallace  accepte,  witb 
mucb  entbusiasm,  tbe  remarkable  and  well-known  théories  of 
tbe  Jesuit  writer,  Bayma.  In  conclusion,  we  must  say  of  tbe 
work  that  it  is  an  admirable  pendant  to  Mr.  Darwin's  dasaic 
treatise. 

Mammalia  :  their  Various  Orders  and  Habita  Popularly  Illîis- 
irated  hy  Typical  Species,  "By  Loxns  Figuier.  London: 
Gbapman  &  Hall.     1870. 

MESSBS.  GHAPMiLN  &  HALL  bave  almost  constituted 
tbemeelYes  tbe  Englisb  publisbers  of  the  Figuier  popnlar 
Nataral  History  works.  Tbe  présent  volume  is  oertainly  the 
most  popnlar  and  least  sdentific  work  of  ail  tbe  séries»  and  de* 
serves  little  serions  notice  at  onr  bandtk  There  is  a  very  ele- 
mentary  introduction  on  tbe  cbaracters  of  tha  Maminalian 
gronp  ;  and  then  we  find  a  description  of  tbe  différent  speoiea 
Tbis  acconnt»  bowever,  is  so  absnrdly  adapted  to  tbe  juvénile 
mind  that  it  reminds  os  of  tbe  old  sohool  reading-books,  in 
wbicb  a  picture  of  a  lion  (taken  from  tbe  Euston-road  Scbool 


of  Sculpture)  stood  above  tbe  statement  that  ba  "  is  the  mos 
ferocious  of  ail  tbe  beasts  of  tbe  field."  M.  ï^nier'a  Mam 
malia  is  a  nioe  book  for  young  boys  ;  bnt  aa  a  work  on  Mam 
malia,  eren  for  nnsoientifio  gronm-up  pMpl^  ft  ia  atterly  jut 
adapted  to  its  pnrpose. 

Algebraical  Exerdaea  and  Problème:  uwft  BUipttcaZ  SoktiûmÊk 
By  HuoH  McGoLL.     London  :  Loogmaaa^    1870. 

THIS  appears  to  be  a  well-arranged»  eiaar,  and  nnifiil  fittls 
manual.    The  exercises  are  wdl  aalmted  and  mwunaa, 
and  tbe  solutions  are  given  so  fnlly  that  even  one  îgMnrant  of 
algebra  may  learn  its  rodiments  fisooa  Mr.  McCoUfa  kaaras 
witbout  tbe  assistance  of  a  mastsr. 


On  Microseopic  Maniptdation  :    hwng  the  SubfÊOà-Maiier  of  a 
Course  of  Lectures  deîivered  hefore  the  Queikià  Mierosoopical 
Club,  JoMêory-JpHl,  1869.     By  W.  T.  Suholk,  V^m  g 
London  :  Grillman.     187Q. 

IT  will  doubtless  be  gniâfying  to  tha  aMmbers  et  tbe 
Quekett  Club  to  see  tbaaa  lectures  of  Mr.  Suflfolk's  repnnted 
from  tbe  pages  of  tbe  Chemiocà  News.  And  îfc  must  be  pleaaant  to 
tbe  amour  propre  of  Mr.  Sofiblk  to  see  bîa  worda  mada  nte  a 
bandsome  and  well-priated  little  mannaL  Bat  oaa  wa  aey 
anytbing  more  favouraUe  than  thisP  We  fear  noL  The 
matter  as  a  whole  is  aoourate  ;  and  tlie  work  will  be  fbnnd 
nseful,  tboagb  the  illustrations  are  miaerably  few  in  numbec 
Still,  witb  books  like  Carpenter's,  Beale's»  Hogg's»  and  Davies's 
eKceUent  little  work  on  tha  prapanriâmi  of  micioaoopio  objecte» 
tbis  volume  was  not  waated.  It  contains  bardly  anytbing 
that  cannot  be  found  better  stated  in  aorne  of  tbe  works  re- 
ferred  tO|  and  it  is  devoid  of  the  graat  masa  of  valnable  in- 
formation wbicb  they  contain.  We  cannot  approve  of  a  com- 
pilation of  tbis  kind,  and  we  sbould  be  unfair  to  pur  readers 
if  we  were  réticent  of  onr  candid  opinion. 


Researches  on  Diamagnetism  and  Magne'Crystallûs  Aciion, 
including  the  Question  of  Diamagnetic  Poîarity.  By  John 
Ttndall,  LL.D.,  F.R.S.,  Professor  of  Nataral  Fhilosophy 
in  tbe  Royal  Institution.  London  :  Longmans,  Green,  à 
Co.     1870. 

THIS  is  tbe  first  instalment  of  a  re-pubHoation  of  the 
autbor's  Mémoire  on  Expérimental  Physics.  Althongh 
this  volume  is  only  a  reprint  of  papers  wbicb  bave  appeared 
already  in  tbe  pages  of  tbe  Philosophical  MagoMine  and  of  the 
Philosophicaî  Transactions  of  the  Boy<d  Society,  it  will  hâve 
to  many  students  of  physics  the  yalue  of  an  original  treatise  on 
tbe  difficult  and  recondite  subjects  of  diamagnetism  and  magne- 
crystallic  action,  as  we  bave  bere  a  connected  séries  of  re- 
searches wbicb  esbibit  tbe  progress  of  tbe  development  wbicb 
our  knowledge  of  thèse  magnetic  phenomena  hâve  undei^ne 
in  tbe  bands  of  Faraday,  Tyndall,  and  otbers,  in  a  way  wbicb 
tbe  separate  memoirs  can  only  bave  doue  to  very  few. 

Tbe  Tolume  indudes  six  Memoirs — "  On  tbe  Magneto-optic 
ProperCiés  of  Gryàtals  and  tbe  Relation  of  Magnetîsm  and  Dfa- 
magnetism  to  Molecular  Arrangement  ;"  "  On  Diamagnetism 
and  Magne-Grystallic  Action  ;"  **  On  tbe  Poîarity  of  Bismuth, 
including  an  Examination  of  tbe  Magnetic  Field  ;"  "  On  the 
Nature  of  tbe  Force  by  wbicb  Bodies  are  repelled  from  the 
Pôles  of  a  Magnet  ;"  "  Further  Researches  on  tbe  Poîarity  o( 
tbe  Diamagnetic  Force  ;"  '*  On  tbe  Relation  of  Diamagnetic 
Poîarity  to  Magne^ Crystallic  Action."  Tbe  rest  of  the  work 
consists  of  a  number  of  letters,  essaye,  and  reviews  relating  to 
magnetism  and  electricity. 

Dr.  Tyndairs  style  is  so  simple,  and  lus  powers  o£  slrtct" 
dating  difficult  subjects  are  so  consummate,  that,  as  a  vstter 
of  course,  tbe  work,  as  a  wbde,  forms  as  clèar  an  exposition 
of  its  subjects  as  it  is  probably  possible  to  draw  op  ;  <^^  ^^ 
feel  that  tbe  thanks  of  tbe  scientific  public  are  due  to  Pro- 
fesser Tyndall  for  its  appearance. 
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CORRESPONDENCE. 

A  StiBSCRiBEB's  Valbdiction. — From  BicHAED  A.  Pboctoe, 

B.A.,  F.B.A.S. 

SzB, — ^I  believe  I  was  the  first  to  oongratulate  yoa  when,  a  year  and 
a  half  ago,  you  started  SoiXNTiric  Opinion.  Nor  do  I  write  now  to 
oondole  with  you  ;  since  we  subscribers,  and  not  you,  are  to  be  oon- 
doled  with  on  the  transfer  of  Scientific  Opinion.  If  Solon  was 
right  in  saying  no  man  was  to  be  regarded  as  happy  till  the  end  had 
crowned  his  life,  you  should  be  congratulated  in  that  Scientific 
Opinion  has  been  to  the  very  last  ail  that  was  promised  in  the  begin- 
ning  of  ita  oareer.  You  hâve  done  a  good  work  ;  and  if,  by  unfair 
treatment,  Scientific  Opinion  has  been  caused  to  succumb^  you 
may  at  least  say  this — that,  Jirst,  you  hâve  shown  your  rival  the  road 
to  Buocess  ;  and,  aecondly,  that,  if  he  has  spoUed  your  progress,  he 
has  been  unequal  to  the  taak  of  progressing  himself,  and  is,  in  fact, 
in  a  quagmire.  Further,  you  started  without  vain-glorious  boasting 
or  empty  promises,  and  eaoh  number  was  an  improvement  on  the  last  : 
your  rival,  quietly  appropriating  your  plan,  and  loudly  boasting  what 
great  thinga  it  would  perform,  has  snnk  to  what  it  ia. 

A  Word  as  to  the  journal  into  which  Scientific  Opinion  is  to  be 
merged. 

I  believe  a  great  oareer  lies  before  the  English  Mechanic.  Xt  has 
long  had  an  enormous  circulation  ;  and  amongst  its  subscribers  I 
could  name  many  of  the  leading  men  of  science  of  the  day.  But  somo 
time  ago  it  was  not  doing  so  well  as  could  be  wishcd.  Excellent 
letters  from  i^  Fellow  of  the  Boyal  Astroaomical  Society,  and  other 
thoughtful  sturlr-ita  of  science,  were  swamped  by  a  number  of  silly 
articles  and  lotters  oalculated  to  min  the  journal,  despite  the  large 
array  of  its  supporters.  AU  this  has  now  changed.  Not  suddenly, 
but  with  care  and  forethought,  the  whole  tone  of  the  publication  haa 
been  modified.  The  natural  rosult  has  followed.  Men  of  science  are 
no  longer  ashamed,  as  a  year  ago  they  might  well  be,  to  appear  in  the 
oolnmns  of  this  widely  ciroulating  journal.  On  the  contrary,  they 
feel  that  it  supplies  them  with  the  opportunity  of  supplying  usef al  in- 
formation to  an  enormous  circle  of  readers.  And  thus  it  has  happened 
that,  referring  only  to  the  subject  in  which  I  personally  take  ohief  in- 
terest,  letters  or  papers  hâve  appeared,  within  the  last  two  or  three 
weeks  alone,  from  such  well-known  astronomers  as  Webb,  Penrose, 
Lockyer,  and  Birt;  while  "F.  R.  A.  S."  continues  to  supply  his 
valuable  contributions. 

The  English  Mechanic  deserves  sucoess  by  its  pluck  and  enorgy,  and 
by  the  care  and  skill  with  which  (at  least  dnring  the  last  few  months) 
it  has  been  conduoted.  Tours  veiy  truly, 

BiCHABD   A.   PbOCTOB. 


GbIFFITH'S  STBTKlff  OF  BOTANICAL  Analtsis.— /Vom  W.  Handsel 

Griffttbs. 

SiB, — ^Will  you  j^trmit  me  to  direct  the  attention  of  the  reviewer  of 
the  above  work  to  one  or  two  points  in  which,  on  due  considération,  I 
think,  he  will  aUow  himself  to  hâve  been  scaroely  just. 

Ist.  He  is  wholly  unwarranted  in  his  assumption  that  I  am  an  advo- 
0ÊÀ9  for  the  teaohing  of  Systematio  Botany  exclitsively  by  means  of 
artifioial  analysis.  I  think,  however,  that  everybody  will  agrée  with 
me  in  regarding  artifioial  analysis,  in  onr  présent  state  of  knowledge, 
■"a  vaVuahU  means  of  faciUtating  diagnosis,  and  as  being  a  most 


useful  aid  to  memory  in  the  case  of  students  oommencing  the  ezten- 
sive  study  of  Systematio  Botany. 

2nd.  It  is  scarcely  an  aot  of  justice  on  the  part  of  the  reviewer  to 
suppress  the  fact  that  my  readers  are  distinctly  cantioned  in  my  work 
against  the  error  of  supposing  that  the  arrangement  of  the  natural 
orders  therein  is  in  accordance  with  their  natural  affinities. 

3rd.  The  reviewer  is  unjust  in  his  endeavour  to  make  it  appear  that 
the  above  objection  is  peculiar  to  my  work,  and  in  ascriblng  to  me 
the  création  of  the  diflBculty.  He  cannot  be  ignorant  of  the  fact  that 
this  objection  is  applicable,  in  an  equal  degree,  to  every  work  on 
artifioial  analysis  which  has  been  hitherto  published  {not  &uen  except' 
ing  Bentham*8  Analytical  Key),  and  that  no  System  of  artificial 
analysis  can  be  constructed  which  will  be  free  from  this  drawback. 

4th.  The  gravest  injustice  of  ail  consists  in  the  manner  in  which 
the  reviewer  cites  examples  of  objectionablo  grouping  of  orders.  He 
suppresses  the  fact  that  in  each  of  the  cases  he  refers  to,  peculiar 
gênera  of  the  orders  are  specijledf  and  he  culpably  endeavours  to 
lead  his  readers  into  the  false  impression  that  the  orders  he  mentions 
hâve  been  grouped,  as  presenting  gênerai  characters  of  similarity  in 
ail  their  members. 

In  oondosion,  I  hâve  only  to  say  that'  no  one  oan  be  more 
sensible  than  I  am  of  the  many  shortcomings  and  faults  of  my 
book;  and  that  for  any  critioism  of  it,  however  adverse,  if  only  just, 
I  shall  be  most  grateful. 

I  appeal  to  your  sensé  of  justice  to  publish  this  note,  and  am, 

Sir,  yours  truly, 

London,  Jwie  24.  W.  Handsel  Gbiffiths. 


The  Cobona. — From  Richard  A.  Pboctob,  B.A.,  F.B.A.S. 

SiB, — Perhaps  you  will  not  objeot  to  insert  this  reply  to  a  letter 
from  Dr.  Gould  in  last  week's  Nature.  Nothing  opposed  to  Mr. 
Lookyer's  pet  theory  is  likely  to  find  a  place  in  the  journal  he  édita. 

I  do  not  think  Dr.  Gould's  Incid  aooount  of  his  views  could 
hâve  been  misunderstood.  I,  at  least,  who  replied  to  him,  understood 
him  in  the  sensé  in  which  he  haa  written  to  you. 

The  chief  question  at  issue  has  been  whether  there  is  or  not  any- 
thing  at  the  sun  (to  use  Dr.  Gould's  expression,  as,  on  acconnt  of  its 
very  vagrneness,  the  most  suitable)  outside  the  prominencos,  Mr. 
Lockyer  has  said  no  ;  I  and  others  bave  said  y  es  ;  and  Dr.  Gould  has 
helped  to  prove  we  were  right.  It  had  alwaya  seemed  to  me,  however, 
that  the  photographs  taken  by  Mr.  De  La  Bue  and  Fr.  Seochi  in  1860 
had  settled  the  question. 

The  question  relating  to  matter  outside  this  brilliant  appendage  is 
of  less  moment.  We  know  certainly  that  during  totality,  there  is 
some  light  in  our  atmosphère,  and  the  question  where  this  begins  or 
ends  is  more  interesting  to  the  metoorologist  than  to  the  astronomer. 
But  I  would  invite  Dr.  Gould's  attention  to  the  fact  that  in  the  March 
number  of  the  Astronomical  Society's  monthly  notices  I  havo  given  a 
simple  mathematical  proof  of  the  fact  that  no  atmospherio  light  can 
como  in  any  considérable  total  éclipse  from  any  région  of  the  sky 
within  sevcn  or  eight  degrees  of  the  edipsod  sun. 

So  far  as  this  proof  is  concemed,  I  cannot  admit  that  the  matter  is 
one  of  theory  at  ail.  But  my  views  as  to  the  nature  of  the  material 
produoing  this  ooronal  light  are  not  founded  on  absolately  certain 
évidence,  though  the  évidence  in  their  faveur  is  very  strong  indeed  ; 
moreover,  I  should  expect  that  precisely  those  appearances  would  be 
seen  which  Dr.  Gould  regards  as  tending  to  show  that  the  f aint  coronal 
light  arises  from  something  which  is  not  atthe  sun. 

But  really,  where  a  mathematical  démonstration  of  a  fact  is  extant, 
the  considération  of  arguments  derived  from  admittedly  doubtfnl 
évidence  seema  a  mère  wasto  of  time.  It  may  as  readilj  bo  shown 
that  the  three  angles  of  a  triangle  are  not  equal  to  two  right  angles, 
as  that  in  the  Indian  or  American  éclipses  atmospheric  glare  could 
bave  been  visible  within  seven  or  eight  degrees  of  the  eolipsed  sun. 

In  the  snpplementary  number  of  the  notices  of  the  Astronomical 
Society  I  hope  to  give  a  further  explanation  of  the  extremely  simple 
proof  on  which  my  views  dépend  ;  and,  because  ail  questions  involving 
considérations  of  predimensional  space  are  perplexing  to  most  non- 
mathematicians)  I  am  having  a  mechanical  figure  constructed  to 
render  the  matter  clearer,  in  illustration  of  papers  I  hope  to  read 
at  the  next  meeting  of  the  British  Association  ;  and,  next  November, 
before  the  Astronomical  Society.  Bichabd  A.  Pboctob. 


The  Thames  and  the  Public  Health.^The  Select  Committee  on 
the  Thames  Navigation  Bill,  now  before  Parliament,  hâve  reported, 
that  aa  the  Metropolitan  Board  of  Worka  has  hitherto  dose  nothing 
effeotnally  to  keep  the  aewage  ont  of  the  Thames,  "  immédiate  atten- 
tion ahonld  be  given  to  the  anbjeot,  in  order  that  the  aewage  of  the 
metropolis  should  be  utiHzed  as  far  as  praotioable."  In  the  mean- 
time,  and  until  that  oan  be  aecomplished,  the  Committee  approve  of 
the  Thames  Navigation  Bill  for  preventing  any  obstruction  to  the 
navigation  of  the  river  from  the  outftow  of  aewage  at  Baridag  and 
Croseness. 
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FOREIGN  ACADEMIES. 


FEENCH  ACADEMr. 

La8t  Mxbtiko  of  thx  Acadbxt. — Affer  the  oorrespondenoe  of  the 
day  had  been  broaght  fonrtrd  b/  M.  EUe  de  Baaamont,  H.  Edmond 
Beoqaerel  pneentà  a  work  by  H.  Coma  -oa  '^Tbe'Hieasiuvmeiit  of 
the  Abaolate  Inteoflity  of  Terrestrial  MagnetUm  ;"  and  another 
niemoîr  by  M.  Laoae  and  Oasin,  on  "  The  Daration  of  Eleotrio  Sparka." 
Theee  experimentore  made  nie  of  an  arrangement  already  employed 
by  M.  Beoqnerel  for  measnring  this  daration  of  two  traaepaient  dûs, 
one  fixed,  the  other  mobile,  the  motions  of  the  movable  disk  being 
reoorded  by  the  other  disk.  He  diseorered,  amongst  other  resolts, 
that  the  natnre  of  the  balls  between  which  the  disohacge  takes  plaoe 
has  not  any  inflnenœ  on  the  daration  of  the  sparks. 

M.  Henri  Bainte-Olaire  Deville  presented  a  note  by  M.  Ch.  SohloBsîng, 
showing  that  important  résulta  may  be  obtained'by  operifcing  with 
preaision  on  the  simplest  oopipoands. 

M.  Balavd  bronght  forward  a  work  by  Sohenrer-Keetner,  on  the 
"mazo"  of  soda,  obtained  by  the  Leblanc  prooess.  The  anthor 
foond  it  to  oontam  seleniates,  whioh  la  not  aatoniahing,  ainoe  the  aal* 
phorio  add  employed  waa  obtained  fron^  pyrites  of  Cheaay,  whioh  oon- 
t^na  aeleninm  ;  it  also  contained  solpho-CTUiide  of  sodiom  ;  lastly,  he 
assorte  that  the  loss  of  sodiam  in  the  indnstry,  whioh  amoants  in  ail 
from  15  to  20  per  oent.,  does  not.  anse,  as  is  belioTed,  from  the 
▼olatilisation  of  this  metaL 

M.  Delaaaaj  oommonioated,  in  the  name  of  H.  Bajet,  an  observa- 
tion on  the  reversai  of  the  two  sodiam  Unes  in  the  speotrom  of  a  solar 
piotnbeEanoe.  He  adds  that  Mr.  Lodcyer,  on  Us  sède,  ssems  to  hâte 
made  the  same  assertion  on  Febraary  28th  last. 

M.  "Qfianiiay  also  prsssnted  a  note  by  H.  Tarry  on  pUiiêê  depoui' 
si^re,  whioh  are  oaosed  by  cyclones,  and  reaoh  France  from  the 
Sahara. 

M.  Wnrti  oommnnicated,  in  the  name  of  M.  Orimaox,  the  disooTsry 
of  the  first  glyool  of  the  arooiatio  •eries-*4olylomc  glyooL  It  is  solid, 
orystalliaed  ;  its  réactions  are  well  defined.  Its  aoid,  whioh  is  in  the 
same  relation  to  it  as  oxalic  aoid  to  the  ordinacy  glyool,  is  nothing  bat 
terephthalio  a<âd,  formerly  deriyed  from  the  essence  of  torpentine. 

M.  Jamin  presented  a  new  commnnication  on  "The  Phenomena  of 
the  Bise  and  Fall  of  the  Temperatnre  in  ths  mizing  of  liquida." 

M.  Buaay  olaimed  priority  for  a  paper  brought  forward  by  him  on 
the  same  sobject;  thus  it  results  that  the  faot  pointed  ont  in 
M.  Jamin's  communication  is  not  new,  although  the  ment  of  ex- 
plaining  it  is  his. 


NOTES  AND  MEMORANDA. 
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Qeologists'  Association. — ^The  ezoorsion  of  the  aboYs  Association 
to  Folkestone  on  Satarday,  the  18th  Jnne,  although  thinly  attended, 
was,  in  its  results,  perhaps,  one  of  the  most  suoceufol  of  the  preeent 
season.  Hie  beauty  of  the  weather,  enhanced  by  the  délicioiia  oool- 
'  ness  of  the  sea-breezes  ;  the  fine  state  of  the  sections  visited  ;  and 
the  abundance  of  the  fossile,  left  nothinr  to  be  desired  by  thoee  whoae 
good  fortune  had  again  plaoed  them  unaer  the  gnidanoe  of  Plrofessor 
Morris.  On  arriving  at  the  pier,  a  rapid  sunrey  was  taken  of  the 
chief  pointa  of  interest  along  the  ooast  to  right  and  left  of  Folkatone. 
The  fine  chalk  oUifs  forming  the  northun  boundaxy  of  Bast- 
ware  Bay,  rising  at  Folkestone  Hill  to  a  height  of  5(H$  ft.  ;  the  oot- 
orop  of  the  soft  day  beds  of  the  Gault,  and  the  conséquent  sudden 
dépression  and  reoedence  of  the  coast  line  ;  the  riae  of  ihe  sands  and 
stone-beds  of  the  Neocomian  strata  from  beneath  Cape  Point,  and  their 
oontinuanoe  to  and  beyond  the  town  of  Folkestone,  were  ail  matters  of 
remark  ;  while  the  former  existence  and  position  of  a  graToi-bed, 
containing  the  remains  of  extinot  mammalia— Elephas,  Bhynooeras, 
Ac. — on  the  high  ground  above  the  harbour,  was  notcîâ.  The  first 
strata  examined  in  détail  were  some  dark-greenish  semi-argiUaoeous 
sands,  known  as  the  **  Sandgate  beds,"  whioh  rise  on  the  shore  at  a 
short  distance  west  of  Folkestone.  The  low  underoliff  which  skirts 
the  shore  from  Folkestone  neariy  to  Hythe,  wms  shown  to  owe  its 
origin  to  the  présence  of  thèse  beds,  which,  from  their  rétention  of 
water  and  slight  ooherency  of  structure,  hare  oaosed  the  fréquent 
subsidence  of  the  beds  above.  Thèse  greenish  beds  were  shown  to 
oontain  snlphur,  iron  pyrites  in  minute  grains,  and  a  laige  proportion 
of  silicate  of  iron.  UnUke  the  sands  abore,-  they  do  not  efienresoe  in 
add.  The  sands  and  siliceona  aandatonèa  of  the  **  Folkestone  beda  " 
aboTO  were  nezt  examined,  and  prored  to  be  highly  interesting. 
Sandy  oonglomeïates,  oontaining  rouaded  fragments  of  quarts, 
ithite  or  gxey,  often  staîned  to  a  greenish  oolonr;  fragments 
of  qnartsose,  jasper,  and  fiinty  sUte,  mingM  :  with  small  phos- 
phatic  nodules  and  casts.  of  shells,  were  seen  to  alternate 
with    soft   marly  beds,  oontaining  an  abundance  of   fossils.    The 


stone  beds  at  a  higher  level,  xaaging  upwardfl  alsQst  to  the  Gault, 
were  shown  by  ^Prof .  Morris  to  consist,  in  great  measp|;e,  of  the 
remains  of  sponges.    This  was  best  seen  beneath  the  cliffs  to  the  east 
of  Folkestone  ;  the  huge  slabs  of  stone  just  abore  tide-mark  being 
in  maoy  places  literally  made  up  of  sponges,  ezhibiting  in  the  weathersd 
carities  lef t  by  the  décomposition  of  the  moza-xaiyoee  varietiee  a 
perfeot  network  of  silioeous  spionlœ.    Sections  showing  tfeie  pansage  of 
the  Neocomian  aands  inio  the  Qault  were  next  examined,  the  otief 
points  obserred  being  the   graduai  increase  of  argiUaoeous  matter 
in  the  eands  in  approaohing  the  Oanlt  ;  the  occurrence -of  a  band  of 
phosphatio  nodulos,  aasociated  with  Ammonites  mammiUarUt  atabout 
three  feet  beneath  the  Gaolt  ;  and  the  abundance  of  pyrttised  ooni- 
ferons  wood  contained  in  the  nodolar  phosphatic  bed  at  the  base  of 
the  Oault  itself. .  Evidence  of  the  constant  slipping  forward  of  the 
Gault   OTcr  its  own  basement  bed  was    in    places   Tory  apparent. 
As  the  tide  feil,'  the  briUiantly-coloured  fossils  of  the  Gault  became 
exposed  to  Tiew  upon  the  fiât  shore  of  the  Bay,  and  many  nioe  spéci- 
mens were  osrried  off.    After  a  few  woids  from  Prof.  Horris  on  the 
great  influence  of  the.geologioal  structure  of  a  oonntry  upon  its  phy- 
sioal  features,  so  dearly  seen  in  the  coontry  axonnd  Folkestone,  a 
roogh  walk  over  the  broken  underbliff  of  Ûiè  Gault,  towards  the 
station,  terminated  the  day*s  prooeedings. 

Vew  "Work  on  QaaatitattTe  AnalyaU. — Professer  H.  Storer,  the 
talentei  Professer  of  Chemistry,  at  the  Instituts  of  Teohnology,  Mas- 
sachusetts, is,  says  the  Ghemical  Newi,  engaged  on  awcHrk  on  Qnanti- 
tative  Analysis,  the  first  part  of  whioh  wiU  be  ready  in  Atgust.  It  ii 
arranged  in  diotionary  for  m,  and  will  be  one  of  the  most  complète  and 
Talnable  worka  extaiSb  on.  analysis.  The  first  idieet,  iHiich  is  now 
before  us,  treats  of  the  QuantitatiYe  Estimation  of  AceUe  Aoid,  Aœ- 
tate  of  Aluminium,  Aeetate  of  Barium,  Acétate  of  Iren,  Acétate  of 
Lead,  Aeetate  of  Sodium  (or  of  Potasdum),  Aoetrts  of  Uranium,  Aoo- 
nitin,  Albumin,  Aleohol,  togellier  with  Aoidimetry  and  iUoohdometzy. 
If  ail  the  subjeots  are  treated  as  fnUy  as  those  in  the  fint  ahest,  as 
we  hâve  no  doubt  th^  will  be,  the  work  will  be  welooseed  hy  aU 
oheodsts. 

A  Oivio  Banitary  Staff. — ^The  authorities  of  Glasgow,  says  the 
VaUy  Express,  hâve  at  length  the  satisfaction  of  lumag  organised  the 
most  complète  "  sanitary  départaient  "  probably  OTor  established  as  a 
permanent  branch  of  administration  in  any  of  onr  Britiah  dties.  The 
objeot  aimed  at^is  no  less  than  to  prerent  diaease  not  only  to  wipe 
away  the  reproach  which  Glasgow  has  of  lais  years  been  inoanîng 
from  the  mortality  retums,  but  to  render  the  town  mose  crlean  and 
sweet  to  liYC  in,  to  improre  the  habits  and  condition  of  the  poor,  and 
to  secnre  more  yigorous  heatth  and  gxeoter  length  of  dnjys  to  afl.  The 
'*  Sanitary  Inspection  Serrioe  "  oonsists  of  a  ohief  oflloer,  fi^  district 
inspeotors,  and  thirty  ordinary  nuisance  înspeotors,  eaoh  of  whom  haa 
a  section  of  one  of  the  fiTO  districts  into  whiflh  tbe  eiij  has  been 
dirided  under  his  diarge. 
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.    WEDNESDAY,  Jane  29th. 

nety  of  Arts,  8  p.m. 

THUB8DAY,  dOth. 

Phiksophical  Club,  6  p. m. 

FRIDAY,  Jdy  Ist. 

Geologists'  Association,  8  p.m. 
Arohnologioal  Institute,  4  p.m. 

SUNDAY,  8nL 

Sunday  Lecture  Sodety,  8  p.m.    *'  On  >£an'8  Croelty  to  Man,"  by 
Allen  B.  Graham,  M.A. 

MONDAY,  4th.    . 

Bntoaologioal  Sodety,  7  p.m. 
LondoQ  InstitutioD,  4  p.m. 
Asiatio  Sodety,  8  p.  m. 

WEDNESDAY,  6th. 

Obatetrical  Sodety,  8  p.m. 


SPECIAL    NOTICE. 


.  SvhscriberSf  Coiretjxmdeatff,  and  the  Puhlithing  Trade  get^xtUy, 
are  rsquesùd  to  take  note  qf  the  changes  eonaieôted  wUlh  ih4s  Journal 
whieh  are  about  to  take  place  next  week,  and  whùS^  are  etpplained 
(U  length  in  ihe  ** Puhlishers'  Ànmxmeeincni*'  given  \n  anothet*  page 
o/  the  présent  Numher, 
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